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A SUMMARY  REPORT  ON  THE  STATE  OF  TH£  HARBOURS 
OF  SCOTLAND, 

BY  THE  EXAMINING  COMMISSIONER, 

IN  SEPTEMBER  AND  OCTOBER,  1846. 


Since  the  publication  of  the  Second  Report  and  Appendix  of  this  Commission  in  August,  Scotland. 

1846,  I have,  in  company  with  Captain  Vetch,  R.E.,  Admiralty  engineer,  visited  most  of  the  

ports  on  the  east,  coast  of  Scotland,  from  Berwick-on-Tweed  to  the  Pentland  Firth;  and  on  A Summary  Report 
the  west  coast,  Glasgow,  with  the  ports  on  the  Clyde,  those  in  Ayrshire,  and  in  the  Solwav  on  the  Harbours. 
Firth.  J 

This  more  extended  examination  fully  confirms  the  view  taken  by  the  Commission  in  its 
First  and  Second  Reports;  and,  although,  generally  speaking,  the  Scottish  ports  are  belter 
managed  than  those  on  other  parts  of  the  coasts  of  the  United  Kingdom,  still  there  are  few 
cases,  among  the  many  that  have  come  before  us,  in  which  so  much  oT  Government  control  as 
has  been  recommended  by  the  Commission  would  not  have  been  the  means  of  saving  unnecessary 
outlay,  of  obviating  evils  arising  from  neglect,  or  of  preventing  obstruciions  to  the  tidal  flow, 
or  encroachments  which  now  can  with  difficulty  be  remedied. 

Scotland,  without  including  the  numerous  inlets  on  the  west  coast  of  Sutlierlandshire,  the  App.  No.  4S1. 
Hebrides,  and  the  Orkney  and  Shetland  Isles,  contains  140  harbours,  at  which  dues  are  levied 
under  authority  of  ancient  charters,  Acts  of  Parliament,  &c.  The  whole  income  arising 
from  this  source  amounts  to  about  194,000/.  a-year;  the  debt  at  the  close  of  the  year  1846 
was  1,566,490/.,  or  eight  times  the  revenue. 

The  shipping  belonging  to  these  different  ports  consists  in  3632  vessels,  of  503,040  tons;  Shipping  Rep., 1847. 
while  the  annual  arrivals  and  sailings  of  vessels  carrying  cargo,  which  indicate  the  chief  traffic,  3 

are  52.S17  vessels  of  4,873,374  tons.  The  gross  customs  duty  received  in  Scotland  during 
the  year  1846  was  little  short  of  two  millions  sterling. 

1 his  traffic  is  exclusive  of  vessels  in  ballast,  passenger  steamers,  ships  of  war,  revenue  cruizers, 
and  coasters  carrying  stone,  lime,  &c. ; anti  these,  including  the  daily  trips  of  steamers,  swell 
the  whole  to  the  large  number  of  150,000  arrivals  and  sailings  annually.  It  is  also  independent  App.  No.  491. 
of  the  fisheries  around  the  coasts,  which,  even  in  their  present  imperfectly  developed  state,  and 
although  cramped  by  the  want  of  sheltered  harbours,  piers,  and  landing  places,  employ  10,535 
boats,  manned  by  40,758  men  and  boys,  besides  32,270  tons  of  shipping  occupied  in  the  Fishery  Rep.  1846. 
carrying  trade  immediately  in  connexion  with  the  fishery. 

Leith,  the  port  of  the  capital  of  Scotland,  has  a large  foreign  traffic  in  corn  and  timber,  in  Leith. 
addition  to  its  coasting  trade.  The  arrivals  last  year  were  5309  vessels  of  387,384  tons,  of 
which  672  were  steamers ; 863  vessels  were  from  the  colonies  and  foreign,  and  the  custom 
dues  amounted  to  578,590/.  The  tonnage  belonging  to  the  port,  including  16  steamers, 
consists  of  213  vessels  of  23,026  tons. 

The  harbour  is  formed  by  the  outlet  of  the  Water  of  Leith,  which  has  been  guided  across  an  See  plan,  p.  138. 
extensive  foreshore  of  flat  sand  by  a pier  on  its  eastern  side,  added  to  at  various  periods,  and 
now  833  yards  in  length,  reaching  out  to  low-water  mark.  So  great  was  the  increase  of 
traffic  towards  the  close  of  the  last  century,  that  Rennie  was  consulted  in  1799  as  to  the  best 
means  of  providing  harbour  accommodation.  He  proposed  a plan  for  wet  docks,  extending  App.  No. 5. 
westward,  with  a deep-water  entrance  off  Newhaven  ; two  of  the  wet  docks,  having  an  area  of 
10*  acres,  with  three  graving  docks  on  the  north  side,  were  completed  in  1817,  at  a cost  of 
about  260,000/. ; but  in  lieu  of  the  proposed  western  outlet,  an  entrance,  36  feet  wide,  was  made 
from  the  old  dry  harbour.  Nothing  further  was  done  until  1828,  when,  at  the  recommendation  App.  No.  7. 
of  Chapman,  the  east  pier  was  extended  500  yards,  and  a west,  pier  or  breakwater,  constructed 
in  order  to  quiet  the  inner  harbour,  and  form  an  outer  harbour.  Other  improvements  have 
recently  been  carried  into  effect;  the  harbour  lias  been  deepened  3*  feet  by  dredging ; the 
eastern  pier  has  been  completed  to  low  water,  and  leading  lights  have  been  erected ; a rubble-  App.  Ev.  p.  3. 
stone  cross-weir  lias  been  placed  to  prevent  the  drift  sand  from  coming  into  the  channel;  the 
sills  of  the  docks  have  been  lowered  to  within  6 inches  of  the  level  of  low  water  at  spring 
tides;  and  the  harbour  revenue  has  increased  to  26,000/.  a-year. 

l ffi  *S  admitted  that  a long  flat  foreshore,  half  a mile  in  extent,  drifting  sand,  and  other 
i ifficulties  which  had  to  be  encountered  in  improving  the  harbour  were  great,  but  not  such 
that  unanimity  on  the  part  of  those  who  had  the  management,  skilful  engineering,  and  perse- 
verance in  carrying  out  the  plan  recommended,  might  not.  have  overcome.  The  great  principle  App.  No.  5. 
of  improvement  at  Leith,  namely,  to  get  a deep-water  entrance  to  the  harbour  channel,  whether 
to  the  westward  or  to  the  eastward,  has  been  recognised  by  all  the  eminent  engineers  who  have 
been  consulted  ; yet.  although  more  than  a quarter  of  a million  of  public  money  has  been  laid 
out  iu  its  docks  and  other  works  (an  advantage  not  enjoyed  by  any  other  harbour  in  Scotland),  App.  Ev.  p 
and  its  income  latterly  has  exceeded  25,000/.  a-year,  still  there  is  so  great  a want  of  accornmo- 
c ation  that  vessels  are  obliged  to  lie  four  and  five  abreast  alongside  the  quays;  there  is  no  patent- 
slip  nor  graving-dock  that  can  take  in  steamers,  so  that  they  have  to  be  sent  to  Dundee  or  to  App.  Ev.  p 3. 
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London  for  repair ; no  low-water  jetty  for  landing  passengers  and  light  goods ; and  the  entrance 
to  the  harbour  at  low  tides  is  all  but  dry. 

Indecision  or  half  measures  seem  to  have  been  the  bane  of  the  port ; it  was  obvious,  some 
twelve  years  since,  that  nothing  but  a good  low-water  landing  place,  to  accommodate  the  pas- 
senger traffic  between;  London  and  Edinburgh,  could  retain  the  large  steamers  at.  Leith. 
Instead  of  boldly  grappling  with  the  difficulty,  taking  the  best  advice,  and  at  once  deciding 
upon  carrying  out  a wide  substantial  pier  (to  the  westward  or  to  the  eastward,  as  might  have 
been  found  expedient)  into  10  feet  depth  of  water,  an  eastern  pier,  too  slight  and  narrow  and 
too  exposed  to  bear  the  traffic  or  to  lay  a line  of  rails  upon,  has  takensixteen  years  to  complete 
and  lias  just  reached  low-water  mark;  the  consequence  is,  as  might  have  been  anticipated,  that 
most  of  the  steam-boat  traffic  has  been  transferred  to  a neighbouring  pier,  and  the  loss  to  the 
harbour  revenue  is  stated  at  50007.  a-year.  Complaints  are  made  that  the  table  of  shore-dues 
has  not  been  revised  for  the  last  60  years ; that  it  is  full  of  anomalies ; that  the  clues  are  levied  in 
Scottish  money  ; and  that  clock  clues  are  exacted  of  vessels  that  cannot  possibly  pass  the  dock 
gates;  that  rubbish  and  filth,  without  check  or  control,  is  thrown  into  the  Water  of  Leith  and 
washed  down  into  the  harbour;  and  that  the  fine  steamers  that  trade  between  London.  Hull 
and  Leith  are  daily  subjected  to  lie  aground,  with  the  risk  of  strain  to  their  hulls  and  to  their 
■ machinery  in  a dry  harbour. 

For  a long  period  the  harbour  was  under  the  management  of  the  provost  and  magistrates  of 
Edinburgh,  while  a portion  of  the  revenue  was  applied  to  municipal  purposes,  and  eventually 
the  port  shared  in  the  financial  embarrassments  of  the  capital.  In  1826,  its  management  was 
transferred  to  21  Harbour  Commissioners;  and  these,  in  1838,  were  further  reduced  to  eleven 
five  of  whom  are  appointed  by  theTreasury  : this  number  is  found  to  be  ample  for  all  purposes. 
By  the  last  Act  an  annual  sum  of  76807.,  out  of  the  harbour  income,  was  secured  to  the  city 
of  Edinburgh,  in  payment  of  an  alleged  debt,  clue  from  the  port  to  the  city.  A part  of 
this  money  is  made  over  to  the  city  creditors,  but  the  greater  portion  is  appropriated  to  the 
support  of  ministers  of  the  Church  of  Scotland,  and  for  education  ; both  doubtless  admirable 
objects,  but  it  is  not  easy  to  understand  why  the  shipping  interest,  should  be  specially  made  to 
contribute  to  their  maintenance,  nor  how  the  port  of  Leith,  that  for  nearly  thirty  years  contri- 
buted 15,000/.  a-year  from  shore  dues  and  dock  dues  to  the  funds  of  the  city,  can  still  be 
indebted  so  largely  to  the  Town  Council  of  Edinburgh.  It  appears  in  evidence  that  three 
naval  officers,  the  Government  nominees  on  the  Leith  Harbour  Board,  were  summarily  dis- 
missed a few  years  since,  without  any  reason  for  their  removal  being  assigned ; and  that  the 
master  of  the  Trinity  House  was  not  re-elected  a member  of  the  Board  because  he  differed  in 
opinion  from  the  Leith  Town  Council  as  to  the  best  mode  of  improving  the  harbour. 

During  the  present  session  a Bill  has  been  brought  into  Parliament  for  revising  the  schedule 
of'  rates,  and  to  empower  the  Commissioners  to  carry  out  a plan  for  improvement  recently 
proposed  by  Mr.  Rendel.  This  plan  agrees  with  that  of  Mr.  Walker  in  1839  in  maintaining 
the  eastern  entrance ; it  extends  the  eastern  pier  330  yards  into  8 feet  at  low-water  spring 
and  the  western  for  600  yards,  nearly  parallel  to  the  former,  thereby  confining  the  channel 
which  it  is  proposed  to  dredge  to  a depth  of  6 feet  at.  low  and  24  feet,  at  high-water  spring  tides. 
The  entrance  is  to  be  200  feet  in  width,  and  to  face  north-north-west.  The  west  pier  is  to  be 
substantial  enough  to  bear  a railway,  and  a landing-place  is  to  be  made  at.  the  end  of  it.  It  is 
also  proposed  to  form  a wet-dock  ol  4J  acres  to  the  northward  of  and  parallel  to  the  present 
east  dock,  with  an  entrance  60  feet  wide,  capable  of  admitting  the  largest  steamers.  Estimate, 

135,0007.  =6  5 

Fishkrrow,  the  harbour  of  Musselburgh,  has  an  area  of  about  two  acres,  enclosed  by  stone 
piers  (one  of  which  has  been  recently  rebuilt),  with  an  entrance  between  70  feet  in  width, 
facing  the  north,  and  a depth  of  10  feet  at  high-water  spring  tides  at  ihe  pier  heads  ; the  dues 
last  year,  levied  by  authority  of  an  Act  of  1840,  were  8127.,  and  its  debt  was  70737.  Besides 
its  68  fishing-boats,  employing  340  men  and  boys,  it  has  a fair  district  trade  in  timber,  bark, 
coal,  &c.,  and  the  arrivals  in  1846  were  457  vessels  of  20,027  tons;  of  which  39  vessels  were 
from  the  colonies  or  foreign. 

Morrison’s  Haven,  the  harbour  of  the  estate  of  Preston  Grange,  is  formed  by  an  east  pien 
with  an  elbow  parallel  to  the  shore,  enclosing  a space  of  4 acres ; the  width  of  entrance  is  70  feet, 
with  a depth  of  14  feet  at  high-water  springs.  The  arrivals  in  1846  were  53  vessels  of  3718 
tons  of  which  7 vessels  were  from  foreign.  The  dues,  levied  in  virtue  of  a charter  of  James  V. 
m 1526,  ware  63/.  Preslonpans,  a mile  to  the  eastward,  has  40  fishing-boats,  and  Port  Seaton 
12,  employing  between  them  234  men  and  boys. 


CoCKENZtE  is  a private  harbour,  constructed  in  1833-4,  by  the  proprietor  of  the  adjoining 
collieries  for  the  purpose  or  shipping  coal.  It  has  an  area  of  three  acres,  with  an  entrance 
90  feet,  in  width,  and  a depth  of  15  feet  between  the  piers;  it  is  of  easy  access,  and  may  be 
taken  at  tide  time  in  any  weather.  It  is  an  excellent  small  harbour,  and,  if  required,  is 
capable  of  great  improvement.  The  arrivals  in  1846  were  144  vessels  in  car<m  of  12,811 
tons  ; of  these,  54  vessels  were  from  the  colonies  or  foreign.  The  dues  levied  “by  mutual 
consent  were  50/.  It  is  the  head-quarters  of  35  fishiug-boats. 

North  Berwick  is  a small  but  useful  harbour,  of  about  three-quarters  of  an  acre  in  extent, 
enclosed  by  piers;  the  entrance  is  25£  feet  wide,  with  a depth  of  13  feet  at  the  pier  heads; 
it  is  not  easy  of  access,  but  once  entered,  it  can  be  secured  from  bad  weather  by  boom-^ates. 

Branches  from  the  North  British  Railway  are  in  progress  to  North  Berwick,  Cockenzie,  and 
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Morrison’s  Haven.  The  arrivals  in  cargo  in  1S46  were  65  vessels  of  1941  tons;  the  dues, 
levied  by  charter  of  Janies  VI.  granted  in  1568,  were  717  The  locality  of  North  Berwick  on 
the  most  projecting  part  ol  the  coast  ol  East  Lothian,  is  well  marked  from  a distance  by  the 
great  leading  objects,  the  Bass  Rock  and  North  Berwick  Law,  and  it  has  been  considered  by 
some  persons  favourable  for  the  site  of  a national  harbour  to  shelter  coasting  vessels  waiting 
for  a wind,  or  as  a look-out  station  for  war-steamers. 

Dunbar,  at  the  entrance  of  the  Firth  of  Forth,  is  a valuable  fishery  station,  and  from  its 
proximity  to  the  best  fishing  ground,  and  the  facility  of  land-carriage  by  the  North  British 
Railway,  it  is  likely  to  become  a chief  resort  of  fishing-boats  in  this  part  of  Scotland : fully 
300  boats,  28  of  which  belong  to  the  place,  fished  from  the  harbour  during  the  last  season. 
A new  harbour,  of  2£  acres  in  extent,  has  recently  been  constructed  here  by  the  Fishery 
Board,  at  the  joint  expense  of  that  board  and  the  burgh;  the  whole  cost  of  it  was  15,762/., 
of  which  sum  11,262/.  was  contributed  by  the  Fishery  Board  on  the  part  of  the  public.  The 
entrance  ol'  the  harbour  is  narrow,  being  only  70  feet  wide,  and  it  is  represented  as  extremely 
difficult  of  access;  it  appears,  from  the  evidence  of  the  fishermen,  that  the  run  of  the  swell  is 
so  great,  and  the  sea  that  falls  over  the  parapet  wall  (although  it  rises  20  feet  above  hio-h 
water)  is  so  heavy,  that  no  vessel  can  lie  alongside  the  new  quay  in  blowing  weather.  A small 
additional  sum  spent  in  straightening  the  entrance  and  deepening  the  interior,  in  forming  a 
quay  by  the  deep  water  along  the  rocks  close  outside  the  entrance,  and  in  effecting  a junction 
between  the  old  and  new  harbours,  would  be  a great,  benefit ; and  without  which  much  of  what 
has  been  done  is  in  a great  measure  labour  lost.  The  arrivals  and  sailings  in  1846  were  356 
loaded  vessels  of  15,069  tons,  of  which  35  vessels  were  from  or  to  the  colonies  or  foreign.  The 
tonnage  belonging  to  the  port  consists  in  23  vessels  of  1290  tons ; the  revenue  is  425Z.,  and  the 
debt  chiefly  incurred  in  building  the  new  harbour,  6151/. 

Dunbar  has  long  been  pointed  out  as  an  eligible  situation  for  a harbour  of  refuge,  and  its 
position,  near  the  entrance  of  the  Firth,  in  the  immediate  track  of  the  numerous  shipping 
that  trade  along  this  part  of  the  east  coast,  the  many  wrecks  that  have  taken  place  in  its 
immediate  vicinity,  and  the  outlying  rocks,  or  small  islands,  which  might  form  the  abutments 
of  a breakwater,  are  strong  points  in  its  favour. 

Eykmoutm  Harbour  is  formed  by  the  outlet  of  a mountain  stream  falling  into  a small  bay 
which  is  sheltered  by  t he  outlying  group  of  the  Hurcar  Rocks,  that  extend  as  a natural  break- 
water across  its  entrance,  leaving  a passage  in  on  either  side.  The  mouth  of  the  river  is 
protected  from  the  heavy  run  of  the  sea  by  a stone  pier  (one  of  Smeatou’s  earliest  designs), 
carried  out  front  the  eastern  shore  in  1768,  and  by  a short  pier  on  the  west  side,  with  an 
entrance  between  1 54  foot  in  width,  having  14  leet  depth  at  high-water  spring  tides.  A quay 
wall,  rebuilt  in  1843,  along  the  middle  of  the  river,  forms  an  inner  basin,  and  gives  great  shelter 
to  vessels  lying  at  the  quays  against  the  river  freshes,  which  occasionally  bring  down  large 
quantities  of  gravel,  and  do  much  damage  to  the  harbour. 

Ii  appears  in  evidence,  that,  the  old  pier  and  the  river-wall  along  the  ballast,  quay,  are  out  of 
repair;  that,  there  is  no  crane  on  the  quays,  nor  any  warping-buoy  off  the  harbour’s  mouth; 
that  the  bed  of  the  river  requires  to  be  deepened,  and  the  rocky  skares  to  be  removed ; that 
there  is  no  beaching  place  in  the  harbour  to  run  a vessel  on  in  case  of  need;  no  light  at  the  pier- 
head, nor  any  beacon  on  the  Inner  Buss,  a dangerous  rock  which  lies  in  the  fairway  of  the 
entrance  to  the  bay. 

Eyemouth  is  the  head  quarters  of  an  important  fishing  district,  extending  30  miles  along 
the  coast,  employing  166  boats  and  823  men  and  boys;  48  boats  of  this  number  belong  to 
Eyemouth  and  29  to  Ross  and  Burnmouth,  the  creeks  immediately  adjacent.  The  arrivals  in 
the  past  year  Wore,  305  vessels  of  13,067  tons;  of  these,  30  vessels  were  from  foreign.  The 
revenue  levied  by  Act  or  1839,  is  3147.,  and  the  debt  incurred  by  building  the  quay-wall  and 
deepening  the  harbour,  20007 

Eyemouth  has  long  been  spoken  of  as  a favourable  spot  for  an  asylum  harbour,  and  the 
shelter  afforded  by  the  outlying  Luff  Hard  and  Hurcar  groups  of  rocks,  and  its  position  as  the 
nearest  harbour  to  St.  Abb’s  Head,  the  turning  point  of  this  part  of  the  coast,  are  much 
in  its  favour.  The  apparent  extent,  also,  of  sheltered  anchorage  when  viewed  from  the  heights 
around  at  high  water  encourages  the  opinion ; but  an  accurate  survey,  made  under  the  directions 
of  the  Admiralty,  in  1839,  has  shown  the  rocky  character  of  the  bay,  and  the  deep-water  space 
to  be  so  limited  that  if  the  proposed  break  water  were  constructed,  it  would  not  shelter  anchorage 
sufficient  for  a dozen  loaded  vessels  to  ride  afloat. 

That  an  asylum  harbour  is  much  needed  along  the  part  of  the  coast  between  Holy  Island  and 
the  Bass  is  proved  by  the  fearful  list  of  wrecks  in  this  vicinity  printed  in  the  Appendix,  and 
by  the  large  and  increasing  t raffic  that  daily  passes  along  these  shores.  But.  when  the  subject 
comes  under  consideration — and  it  is  ardently  to  be  hoped  that  that  day  may  not  long  be 
deferred— it  must  be  viewed  apart  from  all  local  bias ; the  safety  of  shipping  and  the  lives  of 
seamen,  public  benefit  and  natioual  defence,  must  be  held  paramount  to  all  other  considerations. 
The  long  deep  bay  between  St.  Abb’s  Head  and  the  Bass  Rock  is  notoriously  the  most 
dangerous  on  this  part  of  the  coast ; in  north-easterly  gales,  when  once  embayed,  vessels  rarely 
escape  from  it,  and  we  believe  it  will  be  found  that  most  sailors,  not  influenced  by  local 
connexion,  will  point,  to  the  immediate  neighbourhood  of  Skateraw,  lying  about  half  way  along 
the  bight,  as  combining  several  natural  advantages  for  such  a harbour.  In  the  mean  time, 
without  offering  an  opinion  on  the  subject,  it  is  submitted  that  it  may  be  worthy  of  consideration, 
whether  a light  placed  on  St.  Abb’s  Head  might  not  be  the  means  of  saving  a portion  of  the 
wrecks  that  occur  in  this  bay.  This  prominent  headland  forms  the  turning  point  of  the  coast 
that  is  daily  passed  by  the  whole  trade  of  Leith  and  the  Firth  of  Forth  with  Hull  and 
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See  plan,  p.  1 38. 
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SUMMARY  REPORT  on  the  STATE  of  the  HARBOURS 


Scotland.  London,  and  there  is  no  coast  light  between  the  Favn  and  May  Island,  a distance  of  45  miles, 

or  rather  between  the  Earn  and  Inch  Keith,  an  extent  of  60  miles,  comprising  the  bay  under 

consideration, 

Dunglass.  Dunglass,  or  Cove,  is  a small  fishing  harbour,  formed  by  a north  and  south  pier,  with  an 

entrance  between  72  feet  in  width,  built  in  18-11 ; it  has  7 boats.  Coldingham  has  a sub- 
stantial pier  to  the  eastward,  with  a parapet  rising  12  feet  above  high  water,  and  two  short 
breakwaters;  entrance,  20  feet  wide,  facing  north,  built  in  1832,  at  a cost  of  1525/.;  it  has 
See  section,  p.  G68.  20  boats.  Buknmouth  has  an  east  pier,  with  a north  elbow  within  an  opening  in  the  rocks:  it 
was  built  about  1830,  and  has,  with  Ross,  29  boats,  employing  145  men.  This  is  a favourite 
creek  with  fishermen,  as,  owing  to  the  protection  afforded  by  outlying  rocks,  they  can  take  it 
when  they  cannot  attempt,  Eyemouth  or  Berwick.  Three- fourths  of  the  expense  of  these  liar- 
hours  were  defrayed  by  the  Fishery  Board,  and  the  remainder  by  the  fishermen  at  each  creek. 

Berwick-upon-  Bkrwick-upon-Twi'.ed,  from  its  position  in  the  midst  of  a highly-cultivated  and  fertile 
Tweed.  country,  with  an  extensive  coal-field  in  its  immediate  neighbourhood,  and  on  the  banks  of  a 

river  that,  drains  a larger  area  than  any  other  in  Scotland  except  the  Tay,  possesses  great 
See  plan,  p.  138.  natural  advantages.  Its  harbour  is  formed  by  the  outlet  of  the  Tweed,  which  falls  into  the  sea 
at  one  mile  below  the  bridge,  between  a stone  pier  on  the  north  and  a long,  low,  sandy  spit, 
serving  as  a natural  breakwater,  on  the  south.  The  width  of  entrance  is  120  yards,  with  a 
depth,  over  a rocky  bar,  of  4 feet  at  low  water,  and  19  feet  at  high-water  spring  tides.  The 
App.No.  60.  north  pier,  the  great  feature  of  the  harbour,  was  designed  by  Rennie  in  1807,  and  completed 
in  1822  ; it  s'ands  on  the  site  of  a former  pier,  said  to  have  been  erected  in  the  time  of  Edward 
VI.,  is  built  of  rubble  sandstone,  faced  with  ashlar,  and  presents  a nearly  upright  lace  to 
See  section,  p.  668.  the  sea;  it  is  830  yards  long,  by  13  yards  medium  width,  and  8 yards  in  height,  and  cost 
72,000// 

In  addition  to  the  pier,  quay  walls  have  been  built  on  the  north  side  of  the  river,  near  the 
bridge,  and  two  timber  steam-boat  jetties  lower  down.  A quay  was  also  formed  in  1836,  at  the 
App.  Ev.  p,  l !C.  Carr  Rock,  on  the  south  side,  and  a road  carried  from  it  to  Spittal.  A lighthouse  has  been 
erected  at  the  pier  head,  and  a portion  of  the  river  deepened  about  4 feet  by  the  steam  dredge. 
48  Geo.  III.  c.  104.  The  harbour  is  governed  by  Commissioners  appointed  under  an  Act  of  the  year  1808 ; the 
original  number  was  18,  they  are  now  1 5,  three  of  whom  are  non-resident,  and  therefore,  do  facto, 
no  longer  Commissioners.  The  traffic  of  the  port  consists  in  737  arrivals  of  47,126  tons, 
including  two  steamers,  plying  weekly  to  Hull  and  to  London.  Of  these  vessels,  66  of  7771 
tons  were  from  the  colonies  and  foreign.  The  harbour  revenue  in  1846  was  3222/.,  and  the 
debt  96757. ; the  customs  duty  of  the  port  for  the  past  year  amounted  to  15,728/. 

App.  Ev.  p.  lie.  It  appears  in  evidence,  and  from  statements  printed  in  the  Appendix,  that  several  complaints 
are  made  against  the  management  of  the  affairs  of  this  trust.  It  is  alleged  that  the  Commissioners 
are  self-elected ; and  that,  in  filling  up  vacancies,  the  general  interests  of  the  port  are  not 
App.  No.  72.  attended  to ; that,  while  agriculture,  the  salmon  trade,  and  other  trades  have  each  its  representative, 

there  are  but  few  shipowners,  and  not  a single  sailor  at  the  Board  ; that  the  schedule  of  dues 
is  partial  and  unjust,  nor  has  it  been  revised  since  the  year  1808  : and  that  while  corn  ancl  salmon 
pay  nominal  dues,  the  white  fishery  and  salt  are  heavily  taxed.  That  the  south  side  of  the 
App.  No.  70.  river,  especially  at  Twcedmouth,  where  are  the  chief  factories,  is  left  without  quay,  jetty,  or  any 

landing  place  whatever,  while  the  accommodation  at  Spittal  is  very  insufficient,  and  that  in  con- 
sequence (in  addition  to  other  inconveniences),  while  the  residents  on  the  south  side  contribute 
their  full  share  of  shore  dues,  all  their  goods,  whether  exported  or  imported,  are  subject  to  a 
App.  Ev.  p.  116.  vexatious  bridge  toll,  from  which  those  in  Berwick  are  free.  Complaints  also  are  made  of  the 
heavy  swell  that  ranges  along  the  quays  in  easterly  gales,  and  that  no  attempt  lias  been  made 
to  remedy  it ; that  the  foundation  of  the  pier  is  so  shallow  that  it  will  not.  admit  of  the  harbour 
being  deepened  another  foot  without  its  being  secured;  and  that  several  stones  have  already 
App.  Ev.  p.  118.  been  washed  out  of  the  face  ol  the  building.  That  the  owners  of  the  salmon  fisheries  have 
caused  much  opposition  generally  to  harbour  improvements,  ancl  even  to  the  completion  of  the 
pier,  whereby  the  expense  was  much  increased ; that  numerous  salmon  batts  exist  below  the 
bridge,  and  that,  in  short,  the  harbour  has  been  sacrificed  to  fishery  purposes.  That  (he  cost  of 
the  pier  has  been  unnecessarily  large ; that  Tweed  Bridge,  with  its  fifteen  narrow  arches,  heavy 
piers,  and  additional  starlings,  is  a great  obstruction  to  the  fair  scour  of  the  tide,  which  at  times 
App.  No.  71.  flow's  up  eight  miles  beyond  it. : and  lastly,  that  the  accounts  of  the  Harbour  Trust,  which  by  Act 

of  Parliament  are  directed  to  be  annually  laid  before  the  Town  Council,  are  tendered  in  such  a 
form  as  to  be  utterly  useless  for  the  purpose  of  enabling  the  rate-payers  and  the  public  to  check 
the  expenditure,  thereby  defeating  the  obvious  intention  of  the  Legislature  in  inserting  this 
salutary  clause  in  the  Harbour  Act. 


Firth  op  Forth. 


Admy.  Chart,  1847. 


Lighthouse  Rep., 
1846. 


Returning  to  the  northward,  we  enter  the  Firth  of  Forth,  the  mostcapacious  inlet  of  the  sea 
on  the  eastern  coast  of  Great  Britain,  alike  valuable  for  its  large  amount  of  traffic,  and  as 
affording  the  only  real  refuge  in  an  easterly  gale  on  this  part  of  the  coast.  Assuming  its  limits 
to  be  a line  adjoining  St.  Abb’s  Head  on  the  south,  and  Fifeness  on  the  north,  the  firth  is 
navigable  at  all  times  for  vessels  of  12  feet  draft  as  far  as  Grangemouth  and  Kincardine  ; and,  at 
tide  time,  to  Alloa  and  Stirling  for  a distance,  including  windings,  of  54  miles.  Within  this 
space  are  comprised  40  pier  and  tidal  harbours,  besides  the  well-known  roadsteads  of  Leith 
Aberlady,  and  Largo  Bays,  and  the  sheltered  anchorage  of  St.  Margaret’s  Hope.  It  may  aid  in 
forming  some  estimate  of  the  traffic  of  these  several  harbours  to  state  that  18,536  vessels,  of 
1,532,603  tons  burthen,  paid  dues,  iu  1846,  for  the  Inch  Keith  Light  in  the  middle  of  the 
firth,  exclusive  of  ships  of  war,  revenue  cruizers,  vessels  in  ballast,  fishing-vessels,  and  all  under 
15  tons  burthen. 
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' At  Newhaven,  a mile  to  the  westward  of  Leith,  a substantial  stone  pier  and  slip,  extending 
to  low  water,  with  a return  head  to  the  westward,  was  erected  at  the  joint  expense  of  the  Crown 
ndtlie  Trustees  of  the  Fife  Ferries,  and  is  now  undergoing  considerable  repairs.  It  forms  a 
small  harbour  for  wherries  and  fishing-boats,  but  a much  larger  one  is  wanted  for  the  180  boats 
which  belong  to  the  place,  and  employ  the  numerous  fishermen  who  reside  in  that  neighbour- 
hood. The*  File  and  Mid  Lothian  ferries,  formerly  between  Kingliorn  ami  Newhaven,  were 
transferred  to  Granton  and  Burntisland,  in  September,  1 344.  At  Trinity,  about  300  yards  west 
of  the  stone  pier,  a chain  pier  was  erected  in  1821,  at  an  expense  of  4000/.;  it  is  170  yards 
loin*,  and  reaches  to  a depth  of  5 feet  at  low  water;  it  was  formerly  used  by  the  Fife  steamers, 
and  by  those  plying  to  Alloa  and  Stirling. 

Between  Newhaven  and  Leith,  and  particularly  under  Leith  Fort,  the  sea  has  made  great 
inroads  upon  the  shore,  and  much  inconvenience  has  been  caused  by  the  coast-road  having  been 
destroyed,  as  well  as  great  loss  to  Government  and  other  property. 

At  Guanton  and  at  Burntisland,  on  opposite  sides  of  the  Firth,  the  Duke  of  Buccleuclt  and 
Sir  John  Gladstone  have  recently  erected  admirable  low-water  piers,  which  afford  great  accom- 
modation to  passengers,  and  form  the  connecting  link  between  the  lines  of  railroad  shortly 
about  to  unite  the  metropolis  with  the  Highlands  of  Scotland.  Granton  pier  was  begun  in 
November,  1835,  partly  opened  in  June,  1838,  and  finished  in  1845.  This  magnificent  erec- 
tion is  built  of  stone  from  the  neighbouring  quarries,  it  is  570  yards  in  length  by  60  yards 
in  breadth,  and  has  a depth  of  10  feet  at  its  outer  end  at  low  water,  and  28  feet  at  high-water 
sprincr  tides.  It  is  amply  furnished  with  jetties,  slips,  cranes,  anil  every  requisite  for  a com- 
plete pier;  a red  light  is  exhibited  at  the  pier  end,  where  there  is  also  a self-registering  ticle- 
iawre,  tile  only  one  yet.  erected  in  Scotland.  It  formed  part  of  the  original  plan  to  construct 
breakwaters  at  about  500  yards  distant  to  die  eastward  and  westward  of  the  centre  pier ; the 

western  arm  is  just  begun.  ,,  , - 

A branch  of  the  Edinburgh  and  Northern  Railway  will  shortly  he  led  down  on  the  east  side  ot 
the  pier,  anil  arrangements  are  in  progress  for  working  the  cranes  by  hydraulic  power.  The 
traffic  at  the  pier  is  already  very  extensive,  and  likely  to  increase;  during  the  past  year,  it  shows 
a return  of  1579  voyages,  employing,  in  and  out,  382,891  tons  of  shipping;  the  number  of 
passengers  landed  and  embarked  were  171,616 ; while  sheep  and  cattle  averaged  40,000  head. 


At  South  Qukenspkkry  is  a small  district  harbour  enclosed  by  piers;  it.  is  better  known  as 
the  great  thoroughfare  across  the  Firth,  but  which  really  takes  place  at  the  village  of  Newall, 
a short  distance  to  the  eastward,  where  is  a substantial  low-water  stone  pier  or  slip,  whence  the 
half-hourly  passage  is  kept  up  by  a steam  ferry-boat,  under  the  management  of  trustees. 


Borrowstownkss,  or,  as  usually  termed,  Bo'ness  harbour,  has  an  areaof  about  one  acre,  enclosed 
by  piers,  with  a scouring  basin;  it  lias  also  a patent  slip  : it  is  ot  easy  access,  and  had  former  y 
considerable  trade ; but  this  lias  much  fallen  off  since  the  opening  of  the  canal  at  Grangemouth, 
and  it  was  until  lately  much  out  of  repair.  The  expense,  ol  an  Act  ol  Parliament  m 18  , pre- 
paratory toils  improvement,  amounted  to  900/.,  or  double  the  gross  annual  income  ot  the  town 
and  harbour.  The  arrivals  in  1846  were,  719  vessels  of  29,663  tons,  of  these,  22  vessels  were 
from  the  colonies,  or  foreign,  and  the  customs  duty  received,  1856/.  The  tonnage  belonging  o 
the  port  was  91  vessels  of  5944  tons,  the  revenue,  503/.,  anil  the  debt,  2380/.  An  . embankment 
extends  from  this  place  about  one  mile  and  a-half  westwards  along  the  north  side  ot  the  Larse 
of  Kinneil, 


Grangemouth,  the  eastern  entrance  of  the  Forth  and  Clyde  Canal,  at  the  confluence  of 
Grange-burn  with  the  Carron,  is  a thriving  place,  and  the  harbour  has  recently  been  enlarged 
and  improved  by  a wet-dock  of  4 acres,  and  timber  basins  of  1/  acres  m extent,  ine 
channel  or  the  Carron  is  confined  to  a width  of  120  yards  by  well-built  embankments  faced  wit.i 
stone  a mile  in  length  from  the  mouth  of  the  Grange  to  low-water  mark  on  the  b orth,  whereby 
a depth  of  21  feet  at  high-water  springs,  and  of  17  feet  at  neap  tides,  is  s®c“l  ® “P  . 
docks:  it  is  proposed  to  deepen  the  low-water  channel  to  Sleet;  and  a lig  tious 

being  erected  to  mark  the  eastern  approach  to  the  harbour.  ,,  . , .... 

The  entrance  to  the  dock  is  by  a lock  250  feet  long  and  55  wide,  capable  of  admitting  large 
steamers.  The  traffic  of  the  port  in  1846  consisted  in  2406  arrivals  anil  sailings  in  cai  o 
of  208,964  tons,  of  which  790  vessels  of  89,040  tons  were  to  or  from  the  colonies  and  toioiDn. 
The  revenue  was  1838/.,  and  the  customs  duty  amounted  to  21,103/. 

, The  Forth  and  Clyde  Canal  affords  a navigable  channel  between  the  east  and  west  coasts  of 
Scotland,  for  vessels  not  exceeding  eight  and  a-half  feet  draft  of  water.  The  near  appro 
the  Firths  of  Forth  and  Clyde,  and  the  tract  of  low  land  intervening  between  them,  ear  y 
pointed  out  this  line  as  a favourable  site  for  a canal  that  might  save  some  dOO^mdes  ot  ro  g 
and’ 

Ii 

admitting  transports  and  vessels  ol  ouu  tons  ourtueii ; n so,  ...  .a  - 

over  departed  from.  In  1723  and  1761  it  appears  that  a similar  project  "asset  on  mo, 
and  finally,  in  1768,  the  Forth  and  Clyde  Navigation  Company  was  formed,  a P 

was  decided  upon,  at  an  estimate  of  150,000/.,  and  the  work  was  begun  at  the  east ”n 
direction  of  Smeaton,  and  persevered  in  till  1777,  at.  which  time  it  had  r?ac  ie  primate' 

"»  Glasgow.  But,  as  in  most  similar  undertakings,  the  expenditure  far  e^eeded  the  esUmare, 
and  some  doubts  arose  as  to  completing  the  work:  however,  in  1/84,  o 
50,000/.,  out  of  the  rents  of  the  forfeited  estates  in  Scotland,  towards  the  project , in  July,  l/oo. 
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App.  No.  75. 

Granton. 

See  plan,  p.  164. 
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Scotland. 


Stirling. 

See  plan,  p.  1G-1. 
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the  cutting  of  the  canal  was  resumed,  under  Whitworth,  and  in  July,  1790,  it  was  completed 
from  sea  to  sea. 

The  length  of  the  navigation  direct  from  Grangemouth  on  the  Forth  to  Bowling  Bay  on  the 
Clyde,  is  35  miles;  the  side  branch  to  Port  Dundas  at  Glasgow  is  *2f  miles,  and  the  continua- 
tion to  the  Monkland Canal  1 mile;  total  38|  miles.  The  number  of  locks  on  the  eastern  side 
is  -20.  and  on  the  western  19,  the  difference  being  partly  caused  by  the  higher  level  of  the  tide  at 
high  water  in  the  Clyde  than  in  the  Forth.  Each  lock  is  74  feet  long,  20  feet  broad,  with  a lift 
ofaboul  8 feet.  The  summit  level  of  the  canal  is  141  feet;  its  average  width  at  the  surface  is56 
feet,  at  the  bottom  27  feet;  its  depth  feet.  The  canal  has  six  reservoirs,  covering  about 
400  acres,  containing  12.000  lockfulls  of  water.  The  cost,  including  all  expenditure  up  to  its 
completion,  was  330.000/. 

Tne  affairs  of  the  Company  appear  to  be  judiciously  managed,  and  notwithstanding  a recent 
reduction  in  the  tonnage  dues,  they  continue  to  be  remunerative,  and  to  embrace  an  extensive 
traffic.  The  revenue  for  1839,  the  highest  attained,  amounted  to  95,475/.  Locomotive  steam- 
engines  were  applied  in  that  year  as  a substitute  for  horses  in  towing  the  canal-boats,  and  it 
was  found  that  they  could  be  carried  along  at  the  rate  of  18  miles  an  hour  without  injury  to 
the  embankments,  but  this  mode  was  not  adopted  for  general  traffic.  The  tolls  on  the  canal 
do  not  exceed  l^d.  a-ton  per  mile.  In  1846  the  Monkland  Canal,  12  miles  in  length,  was 
incorporated  with  that  of  the  Forth  and  Clyde,  and  the  whole  cost  of  these  two  canals,  up 
to  the  present  time,  has  been  1.090,380/. ; the  whole  revenue  of  the  past  year  was  115,621/., 
and  the  debt  now  due  for  borrowed  money  is  171,350/. 

Stirling,  as  the  natural  emporium  of  the  Western  Highlands,  and  from  its  position  on  the  banks 
of  a line  river,  with  a large  rise  of  tide,  should  be  the  outlet  of  an  extensive  district  of  fertile 
country.  Instead  of  this,  seven  fords  or  shallows,  easily  removable,  cross  the  river  between 
Stirling  and  Alloa,  and  oppose  a barrier  to  navigation;  and  a weir  at  Craig  Forth,  five  miles 
above  the  town,  stops  the  upward  flow  of  the  tide,  while  the  money  raised  under  an  Act  of  Par- 
liament for  removing  these  obstacles,  and  improving  the  river,  has  been  wholly  consumed  upon 
the  expenses  attendant  upon  procuring  that  Act,  which  was  obtained  only  for  the  public  benefit. 
The  Town  Council  of  Stirling  have  taken  the  first  step  in  the  right  direction,  by  engaging 
Messrs.  Stevenson  to  make  a detailed  and  careful  survey  of  the  river,  and  of  the  rise  of  its  tides 
(which  present  some  peculiar  features),  with  a report  on  its  capabilities  for  improvement,  which 
it  is  to  be  hoped  the  Commissioners  of  the  Forth  navigation  will  lose  no  time  in  carrying  into 
effect.  The  arrivals  and  sailings  last  year  were,  45  loaded  vessels  of  1905  tons;  the  revenue 
was  500/.,  and  the  debt  1600/. 

At  Alloa,  with  considerable  trade,  both  coasting  and  foreign,  the  dock  and  quay  walls  are 
falling  into  the  stream.  The  arrivals  and  sailings  last  year  were,  439  loaded  vessels  of  31,940 
tons,  of  which  78  vessels  were  to  or  from  the  colonies,  or  foreign ; and  the  customs  duty  was 
1859Z.  The  harbour  revenue,  derived  from  very  slight,  dues  on  goods  and  shipping,  was 
725/.  in  1846.  At  Clackmannan  Pow,  Kennetpans,  and  Fallin,  creeks  of  the  port  of  Alloa, 
it  appears  that  no  dues  are  paid;  the  arrivals  and  sailings  in  1846  were  respectively  227, 
10,  and  7 loaded  vessels,  and  28  at  Cambus,  the  revenue  of  which  was  50/. 

It  is  with  regret  we  are  compelled  to  add  that  great  complaints  are  made  of  the  long-con- 
tinued practice  of  shipmasters  throwing  their,  ballast  into  the  Forth,  on  their  passage  from 
Queen’s  Ferry  up  the  river  to  Alloa  and  Stirling.  This  practice  has  considerably  increased 
since  the  opening  of  an  extensive  colliery  in  Clackmannan,  a few  years  ago,  the  coal  from 
which  is  shipped  at  Clackmannan  Pow,  about  a mile  and  a-half  below  Alloa,  which  is  daily 
resorted  to  by  numerous  vessels  engaged  in  the  coal  trade,  and  the  constant  custom  of  the 
masters  is  to  throw  their  ballast  over  their  ships’  side  into  the  river;  and  though  this  pernicious 
practice,  so  injurious  to  navigable  rivers,  is  expressly  prohibited,  under  high  penalties,  by  Act 
of  Parliament,  yet  no  notice  has  been  taken  of  it  by  the  authorities  either  in  Clackmannan  or 
Stirlingshire. 

Very  much  to  their  credit,  the  trustees  of  the  harbour  of  Alloa  did  interfere  to  endeavour  to 
prevent  it.  They  employed  two  men  to  watch  the  river,  in  the  year  1842,  and  at  different 
times,  both  before  and  since,  and  a few  convictions  followed  on  prosecutions  instituted  by  them. 
But  these  have  net  had  the  effect  of  stopping  the  practice,  and  the  consequence  is,  that  the 
shoals  and  banks  of  the  river  have  of  late  greatly  increased,  and  new  banks  are  being  formed; 
the  steam-vessels  which  ply  daily  between  Grantonand  Alloa,  and  Stirling,  often  run  aground 
on  these  banks,  and  the  passengers  have  frequently  to  be  conveyed  in  small  boats  to  the  pier  at 
Alloa.  Y\  ithin  these  twenty  years  loaded  vessels,  from  60  to  70  tons  burthen,  could  pass  freely 
up  and  down  the  river,  to  and  from  Alloa,  at.  low  water,  but  now  the  passage  of  the  river  is  so 
obstructed  that  such  vessels  can  with  difficulty  get  over  the  banks,  The  practice  complained  of 
is  not  confined  to  this  part  of  the  river  only,  but  prevails  to  a great  extent  in  the  neighbourhood 
of  the  harbour  of  Charleston  (where  large  quantities  of  coal  and  lime  are  shipped)°and,  it  is  to 
be  feared  at  nearly  every  other  harbour  in  the  Firth. 

To  inflict  the  full  penalty  under  the  Act.  on  all  occasions  might  check  this  evil,  but  there 
is  great  difficulty  in  getting  informations  laid,  nor  is  it  generally  known  that  half  the  penalty 
goes  to  the  informer.  A more  effectual  mode  of  stopping  it  would  be  to  refuse  any  shipmaster 
his  clearance  at  the  custom-house  until  he  had  given  proof  that  he  had  deposited  the  whole  of 
his  ballast  at  a ballast  quay,  or  some  other  lawful  place,  which  all  harbour-trustees  should 
be  bound  to  provide. 

Nor  is  this  the  only  evil  to  which  this  once  fine  navigable  river  is  subject ; it  appears  that, 
besides  the  well-known  Blair  Drummond  clearance  (from  the  year  1776  downwards,  of  -1450 
Scottish  acres  of  moss),  another  landed  proprietor,  on  the  banks  of  the  Forth  above  Stirling, 
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has  more  recently  cleared  away,  or,  as  it  is  termed,  “floated  off”  some  hundreds  of  acres  of 
nioss,  which  he  also  threw  into  the  river ; and  large  heaps  of  the  lighter  portions  may  be  seen 
floating  about  on  a spring  tide,  besides  much  that  is  lying  on  the  shore  near  high-water  mark. 

Thelnevitable  result  of  such  reckless  conduct  it  is  not  difficult  to  predict;  indeedit  is  already 
manifest,  as  by  the  recent  Admiralty  Survey  of  this  part  of  the  Forth  it.  appears  that  a vessel 
drawing  only  12  feet  water  cannot  lie  afloat  at  low- water  spring  tides  at  a quarter  of  a mile 
above  Kincardine;  that  a vessel  drawing  7 feet  could  not,  at  similar  tides,  scrape  her  way  up 
to  Kennet  Pans;  and  that  a boat  drawing  2 feet  water  would  ground  in  the  attempt  to  reach 
Clackmannan  Pow,  lying  a mile  and  a half  below  Alloa.  Yet,  as  seen  above,  “ within  twenty 
years,  vessels  of  60  and  70  tons  burthen,  with  their  cargoes  (probably  drawing  from  8 to  9 feet), 
could  pass  up  and  down  to  and  from  Alloa  at  low  water.”  Surely  some  control  is  needed  here. 


At  Kincardine,  besides  a quay,  (here  is  a stone  pier  or  slip,  239  yards  long,  and  extending 
into  6 feet  at  low  water,  erected  in  1826,  by  the  proprietor  of  the  adjoining  estate,  whence  is  a 
steam-ferry  to  a timber  jetty  of  256  yards,  and  an  embankment  186  yards  long,  on  the  south 
shore,  thus  narrowing  the  river  to  a width  of  only  426  yards.  The  cost  of  the  two  piers  was 
6468/.  The  arrivals  last  year  were,  64  vessels  of  3160  tons,  of  which  4 vessels  were  from  the 
colonies  or  foreign.  The  revenue  was  60Z. 

Immediately  above  and  below  Kincardine,  366  acres  of  the  alveus  or  becl  of  the  river,  bet  ween 
hioli  and  low  water,  have  been  embanked,  without  the  sanction  or  even  the  knowledge  of  the 
Admiralty ; and  the  success  of  the  measure  has  been  rewarded  by  the  premium  of  the  High- 
land Agricultural  Society.  The  upper  or  western  portion  of  this  encroachment  consists  of 
152  acres,  and  the  line  of  embankment  was  placed  in  a depth  of  8 feet  water  at  spring  tides; 
the  work  was  completed  in  1821-2  at  a cost  of  6500/.  The  lower  or  eastern  portion  has  an 
area  of  214  acres,  and  was  carried  out  in  the  years  1829-38  at  a cost  of  13,000/.  The  east 
end  of  its  line  of  embankment,  near  Longamiet,  was  placed  in  a depth  of  1 1^  feet  water,  thus 
occupying  the  space  that  nine-tenths  of  the  vessels  that  trade  to  Alloa  and  Stirling  would  have 
floated  in,  and  would  have  made  use  of  in  working  up  the  Forth  against  a contrary  wind.  The 
fact  affords  an  additional  illustration  of  the  utter  indifference  manifested  on  all  sides  to  the 
i-igbts  of  navigation  and  the  public. 

It  is  further  proposed  to  make  (and  an  Act  of  Parliament  exists  said  to  authorize  them)  much 
more  extensive  embankments  in  this  neighbourhood,  on  the  south  or  Linlithgow  side  of  the 
Firth ; it  is  understood  that  750  acres  of  the  sleeches  or  alveus  between  high  and  low-water 
mark  will  shortly  be  enclosed  from  the  south  ferry  of  Kincardine  to  the  mouth  of  the  Carron; 
thence  again  eastward,  about.  700  acres  more  to  the  entrance  ot  the  Avon  ; and  from  that 
point  to  Borrowstowness,  perhaps  another  600  acres.  Indeed,  operations  on  the  first  of  these 
schemes  would  seem  to  have  already  been  begun.  It  does  not  appear  that  they  have  received 
the  sanction  of  the  Admiralty,  nor  even  that  they  have  been  submitted  for  the  approval  of  that 
Board. 

Now  we  are  far  from  objecting  to  all  embankments;  on  the  contrary,  enclosures  carried  out 
on  a judicious  line,  and  compensation  given  in  depth  of  channel  for  the  amount  of  surface  tidal 
water  excluded,  may  in  some  cases  be  beneficial  to  a river  ; all  we  contend  for  is,  that  such 
works  should  not  be  carried  on  at  the  pleasure  of  the  adjoining  landed  proprietors  without  the 
consent  of  the  Admiralty,  or  some  Board  competent  to  decide  upon  the  damage  or  benefit  to 
navigation  likely  to  arise.  Supposing  that,  the  depth  at  high  water  should  average  only  6 feet 
(a  moderate  estimate,  where  the  tide  rises  18  feet,  on  springs)  over  the  2400  acres  already 
embanked,  or  proposed  to  be  embanked,  there  would  be  excluded  in  round  numbers  24,000,000 
cubic  yards  of  water  on  every  tide,  or  twice  in  the  twenty-four  hours.  Can  such  a loss  of 
scouring  power  be  sustained  with  impunity  in  a river  in  which  we  have  seen  that  in  the  best 
part  of  the  channel  there  is  barely  sufficient  water  for  a straitened  navigation? 


Charleston  has  an  area  of  five  acres  in  its  old  and  new  harbours,  which  are  sheltered  by  piers 
from  all  winds  but  the  south-east;  more  than  100,000  tons  of  coal  are  shipped  here  annually, 
besides  lime  and  pig-iron.  The  arrivals  were,  1467  vessels  of  83,723  tons,  and  its  revenue 
was  556/.  during  the  past  year. 

St.  Margaret’s  Hope  offers  a large  expanse  of  good  anchorage,  above  Queen  s Ferry,  and 
a harbour  of  refuse  t.o  vessels  caught  in  an  easterly  gale  off  the  entrance  of  the  Firth,  oi  v\  en 
riding  heavily  in  Leith  Roads,  and  a few  hundred  pounds  expended  in  lights  and  beacons  for 
the  upper  part  of  the  Firth,  including  a light  at  Battery  Point,  would  double  its  value  by 
rendering  it  available  by  night  as  well  as  by  day,  which  at  present  it  is  not. 


Inverkeithing  is  a harbour  within  a harbour;  the  entrance  into  the  outer  bay  is  between 
piers  500  feet  apart,  and  many  vessels  take  shelter  in  it  in  easterly  gales.  T he  inner  harbour 
has  berthage  for  ships  of  from  12  to  13  feet  draft  at  spring  tides.  The  arrivals  and  sailings  m 
1846  were,  864  vessels  of  67,540  tons;  of  these,  289  vessels  were  to  or  from  the  colonies  or 
foreign.  The  revenue  was  352/.,  and  the  debt  2465Z. 


St.  David’s  has  an  area  of  3 acres,  enclosed  by  east  and  west  piers,  with  an  entrance of  205 
feel,  and  a depth  of  16  feet  between  them  at  spring  tides;  the  inside  is  soft  mud.  the  harOo nr 
has  recently  been  improved,  and  warping  buoys  are  laid  down  outside;  lJt  V esses  o - > 
tons,  laden  with  coal,  cleared  out  of  this  creek  in  1846.  It  appears  that  no  dues  are  ev 


At  Brucehaven  the  arrivals  and  sailings  were,  440  loaded  vessels  of  37,298  tons,  and  the 
revenue  15/.  At  Bridgeness,  396  vessels  of  20,673  tons,  aud  the  revenue  92/.  lhesejonr 
harbours  are  creeks  of  the  port  of  Bo’ness;  and  the  first  three  named  <ive  a 0 0 
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trade  in  coal.  They  were  built  respectively  by  the  proprietors  of  ike  adjoining  estates ; and 
the  dues,  where  levied,  are  so  by  " mutual  consent.” 

Arerdour  is  formed  by  a single  pier  on  the  west  side  of  the  mouth  of  the  Dour  burn,  and 
has  12  feet  water  at  springtides.  Besides  its  trade  in  limestone,  133  vessels  of  0135  tons 
cleared  with  coal,  chiefly  for  Sweden  and  Denmark,  last  year.  The  revenue,  arising  from 
dues  levied  under  charter  of  1704,  was  110Z. 

St  a rue,  or  Stanley  burn,  is  a very  small  harbour,  principally  used  for  shipping  freestone  from 
the  adjoining  quarries  ; it  is  enclosed  by  a south  and  a west  pier;  width  of  entrance  54  feet: 
depth  10  feet  at  springs.  Fresh  water  is  plentiful,  and  may  be  shipped  with  convenience. 

Newbiggin,  on  the  eastern  side  of  Starlie  Point,  is  a well  sheltered  small  harbour,  the  pro- 
perty of  the  Carron  Company,  and  whence  they  ship  the  limestone  for  the  use  of  their  furnaces; 
it  is  formed  by  a south  pier  projecting  eastwards,  and  has  a depth  of  15  feet  at  spring  tides; 
the  bottom  is  silt  over  reek. 


Burntisland  is  the  best  harbour  in  the  Firth  of  Forth,  being  easy  of  entrance  under  all 
circumstances,  and  having  a good  roadstead  in  front.  It  has  an  area  of  20  acres,  enclosed  by 
piers,  with  an  entrance  125  feet  in  width  facing  so uth-south- west ; the  depth  between  the  pier- 
heads is  17  feel,  and  from  12  to  13  feet  over  the  rest  of  the  harbour,  on  a boltom  of  sand  over 
clay.  It  can  boast,  of.  a graving-dock  200  feet  long,  width  of  gates  44  feet,  depth  over  silt 
16-j  feet;  capable  of  receiving  a ship  of  1000  tons.  There  is  a fixed  bright  light  on  the  east 
pier,  placed  in  the  year  1800,  and  visible  8 miles.  The  arrivals  last,  year  were,  365  vessels  of 
14,1 14  tons;  the  dues  levied  by  charter  of  King  James  V.,  granted  in  1541,  and  confirmed 
by  King  Charles  I.,  in  J632,  amounted  to  475/.  in  1846;  and  the  debt  is  500/.  Recently, 
an  excellent  slip,  or  pier,  170  yards  long,  has  been  carried  out  to  the  eastward  of  the  harbour, 
into  9 feet  depth  at  low  water,  or  27  feet  at  high-water  spring  tides,  whence,  steam-ferry  com- 
munication is  kept  up  at  all  times  across  the  Firth  to  Granton,  and  thus  forms  the  connecting 
link  in  the  Edinburgh  and  Northern  line  of  railway. 

The  Blae  Rock,  which  lies  a mile  off  shore,  about  midway  between  Burntisland  and  King* 
horness,  and  has  only  17  feet,  depth  over  it  at  low-water  spring  tides,  should,  if  possible,  be  buoyed. 


Pettycur  is  formed  by  a south-eastern  pier,  123  yards  long,  with  a sluicing  reservoir  at  its 
inner  end  ; there  is  a depth  of  from  12  to  13  feet  alongside  the  pier  at  springs,  over  a boltom 
of  mud,  but  the  harbour  has  a considerable  run  into  it  in  easlerly  gales.  There  is  a tide  li»ht 
at  the  pier  end.  Its  revenue,  raised  from  dues  levied  by  authority  of  the  Corporation  of  King- 
horn,  was  180/.  in  1M6.  The  harbour  has  recently  been  purchased  by  the  Edinburgh  and 
Northern  Railway  Company.  Kinghorn  pier  is  in  ruins,  and  the  harbour  sanded  up,  and  not 
used  for  any  purpose;  it.  has  barely  6 feet  depth  at  high  wafer. 

Kirkcaldy  has  an  area  of  four  acres,  including  a half-tide  basin,  enclosed  by  piers;  the  outer 
entrance  is  64  feet  wide,  with  a depth  of  14  feet  between  the  pier  heads;  the  entrance  to  the 
basin  is  32  feet  wide,  and  a depth  of  6 feet  water  is  retained  in  it  by  gates.  There  is  a fixed 
light  on  the  east  pier.  The  extension  of  the  east  quay,  100  yards  in  1843-4,  has  greatly 
quieted  the  violence  of  the  sea  in  the  harbour,  at  high  water,  in  easterly  gales;  but  to  Jain  the 
whole  benefit  of  the  improvement,  the  engineer’s  plan  should  be  fully  carried  out,  and  The  west 
pier  be  rebuilt,  an  expenditure  which  the  rapidly- increasing  harbour  revenue  would  seem  to 
warrant.  The  arrivals  in  1846  were,  646  vessels  of  32.264  tons,  of  which  76  vessels  were  from 
the  colonies  or  foreign ; and  the  customs  dues  of  the  whole  port,  from  St.  Andrews  on  the  east 
to  Aberdour  on  the  west,  were  9097/.  The  harbour  is  managed  by  Commissioners  under  an 
Act  of  Parliament  of  1829 ; (he  revenue  last  year  was  2095/.,  and  the  debt  8957/.  A branch 
of  the  Northern  Railway  is  now  being  led  down  to  the  harbour,  and  when  completed,  a ferry 
will  be  established  across  the  Firth.  Three  whalers  still  sail  out  of  the  port. 

D vs  art  has  an  area  of  three  acres,  sheltered  by  piers,  with  an  entrance  to  the  south-west 
67  leet  wide  ; depth  16  feet.  Here  is  a patent  slip  for  repairing  vessels,  and  a smail  wet-dock 
with  an  entrance  38  feet  wide;  but  the  dock  gales  are  oul  of  order.  About.  30  yards  of  the 
east  pier,  washed  down  iu  a gale  in  November,  1843,  have  just,  been  rebuilt,  but  in  a wrong 
direction,  according  lo  the  opinion  of  the  only  sailor  on  the  Harbour  Board.  The  arrivals  for 
die  past  year  were  152  sailing  vessels  of  5085  tons,  besides  900  calls  from  steamers.  The 
harbour  is  governed  by  the  managers,  of  the  burgh,  and  the  dues,  levied  under  an  Act  of  1803, 
were  249/. 


est  Wemyss  is  an  acre  and  a quarter  in  extent,  and  is  sheltered  by  a circular  east  pier, 
w.th  a sluicing  basin  at  its  upper  end.  The  inner  side  of  the  pier  is  kept  well  dredged  out, 
and  vessels  ot  from  9 to  10  feet  draft  can  lie  afloat  at  low  water;  the  bottom  is  sand  over 
so!t  sandstone.  1 he  shore  dries  for  80  yards  outside  the  pier-head,  and  there  is  a depth  of  15 
feet  at  spring  tide  over  the  bar  Considerable  range  is  thrown  into  the  harbour  during 
easterly  gales  The  amva Is  m 1846  were  536  vessels  of  38,610  tons,  11  of  which  were  from 
foreign,  and  the  dues,  levied  by  ‘'mutual  consent,”  amounted  to  102/. 


Buckhaven,  a well-known  fishing  station,  with  125  boats,  employing  625  men  and  boy3, 
has  an  area  oi  about  three  acres,  sheltered  by  a circular  east  pier,  and  a detached  breakwater 
to  the  westward,  with  an  entrance  between  58  feet  wide;  the  depth  in  the  harbour  is  from 
9 to  10  leet  over  rock.  The  harbour  was  built  iu  1836-40  at  an  expense  of  6057/.,  three- 
fourths  of  which  were  contributed  by  the  Fishery  Board.  No  dues  are  levied  In  south- 
west gales  there  is  a heavy  range  in  the  harbour.  Arrivals  last  year  23  vessels  of  1230  tons, 
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Methill  is  about  four  acres  in  extent,  enclosed  by  piers  with  an  entrance  80  feet  wide  and 
a depth  of  16  feet  at  the  pier  heads  at  spring  tides.  In  the  great  storm  of  1803  a lar^e 
portion  of  the  east  pier  was  swept  down  by  the  waves,  and  for  many  years  almost  choked  ,?» 


“uea.  -Lii  uie  great  storm  ot  1803  a lar^e 

Fu.Mv.  - — r.er  was  swept  down  by  the  waves,  and  for  many  years  almost  choked  up 

the  harbour ; the  west,  pier  also  suffered.  In  1805  Parliament  granted  2000/.  in  aid  of  repairs 
which  sum,  with  the  addition  of  942Z.  paid  by  the  late  proprietor,  was  laid  out  on  the  works 
of  the  west  pier.  In  1839  the  east  pier  was  rebuilt  at  an  expense  of  5000Z.  by  the  present 
proprietor,  Captain  Erskine  Wemyss,  R.N.  The  arrivals  in  1846  were  190  vessels  of  9399 
tons ; the  revenue  107/.  Easterly  gales  throw  in  a heavy  swell : to  remedy  it  in  some 
measure,  the  plan  of  placing  piles  to  break  the  force  of  the  waves  has  been  here  tried  and 
with  some  success. 


Scotland. 

Mkthill. 

See  plan,  p.  164. 

App.  No.  101. 


Levhn  is  a small  river  harbour,  with  12  test  over  the  bar  at  high-water  springs : abetter  Levm 
depth  in  the  channel  through  a long  sandy  flat  up  to  the  town  has  been  rained  by  the  cmploy- 
mentof  sheet  p'hng  South-easterly  gales  send  home  a heavy  sea.  The  arrivals  last  year  Ann  No 
were  234  vessels  of  9684  Ions ; the  dues  levied  by  authority  of  the  proprietor,  3 1 3Z. 


Laugo,  at  the  mouth  of  the  Keil  burn,  has  a pier  to  the  eastward,  and  to  the  westward  a Largo. 
natural  ledge  of  rock,  called  the  Pier  of  Lundin  ; width  of  entrance  56  feet.  There  are  about 
four  berths  within  the  elbow  of  the  east  pier  for  vessels  drawing  9 or  10  feet,  on  a bottom  of 
clay.  The  arrivals  in  1 846  were  60  vessels,  and  the  revenue  40Z.  App.  No.  49K 

Eli e enjoys  the  reputation  of  being,  after  Burntisland,  the  best  harbour  in  the  Firth  of  Elie. 

Forth,  and  is  the  one  most  often  taken  by  shipping.  From  its  naturally  sheltered  position,  it 
has  long  been  known  as  a secure  harbour  in  easterly  gales,  and  as  having  afforded  refuge  to 
many  a fishing  boat  in  distress.  The  peninsular  rocky  point,  which  projects  at  the  south- 
eastern point  of  the  bay,  is  well  adapted  for  a landing  place  for  steamers,  on  either  side, 

according  to  the  state  of  the  wind ; but  it  seems  that  there  are  no  funds  even  for  the  small  out-  See  plan,  p.  164. 

lay  such  a work  would  require,  or  for  raising  the  sea-wall  or  dyke,  that  connects  the  pier  with 
the  town,  which  is  very  requisite,  or  the  harbour  will  be  filled  with  sand  from  Wade’s  Bay.  It 
was  even  with  difficulty  a sufficient,  sum  was  raised  to  repair  the  small  pier,  70  feet  of  which 
were  washed  down  by  the  sea  some  years  since,  and  long  lay  in  that-  state.  It  is  lamentable  App.  No.  103. 

to  see  a good  natural  harbour,  that  might  at  a small  expense  be  rendered  of  great  value  to 

sailors  and  the  public,  lying  comparatively  useless  from  the  indifference  or  neglect  of  those 
whose  duty  as  well  as  interest  it  is  to  look  after  it,  and  keep  it  in  repair.  The  arrivals  and 
sailings  in  cargo  last,  year  were,  168  vessels  of  6903  tons. 


Immediately  off  shore  to  the  westward  lie  the  dangerous  half  tide  rocks,  called  The  Vows,  The  Vows, 
right  in  the  track  of  the  numerous  steamers  that  call  at,  Elie  in  the  summer  time,  and  of 
vessels  that,  run  to  this  harbour  for  shelter.  The  wrecks  of  the  Wanderer , the  JBenledi,  and  of 
fishing  boats,  sufficiently  attest  the  danger,  yet  no  beacon  marks  the  spot,  and  it  is  alleged  that 
a petition,  praying  the  Commissioners  of  Northern  Lights  to  erect  such  a beacon,  remains  App.  No.  154. 
unattended  to.* 

Another  cause  of  complaint  is,  that  sunken  vessels  are  allowed  to  remain  in  the  fair-way 
without,  a buoy  being  placed  on  them,  or  any  attempt  being  made  to  remove  them.  A sloop, 
sunk  off  St.  Monance,  was  long  an  annoyance  to  the  fishermen  of  that  place,  as  the  mast  caught 
their  nets  and  destroyed  them,  until,  at  their  earnest  remonstrance,  it  was  towed  away  by  H.M.S.  Fishery  Report, 
Cuckoo.  Another  wreck  recently  reported  to  the  Admiralty  has  lain  for  six  months,  and  1S4G. 
still  lies,  we  believe,  within  a mile  of  Fifetiess,  the  mast-head  just  on  a level  with  the  water, 
ready  to  stave  any  fishing  boat  or  vessel,  or  destroy  her  nets.  On  the  coasts  of  England  such 
wrecks  would  be  immediately  buoyed  or  removed  by  the  Trinity  Board;  and  if  a similar  duty 
does  not  devolve  on  the  Board  of  Northern  Lights,  the  safety  of  vessels  and  of  sailors’  lives 
demands  that  some  proper  authority  to  remove  such  obstructions  should  be  constituted. 


St.  Monance  is  a small  fishing  harbour,  formed  by  a single  south-eastern  pier,  with  a St.  Monance. 
depth  of  from  10  to  12  feet  within  at  high  water;  it  has  85  boats.-  Pittenweem  lias  a small 
inner  harbour  or  basin  defended  by  booms,  and  an  outer  harbour,  formed  by  an  old  or  eastern, 
and  a middle  pier  (the  latter  repaired  and  rebuilt  in  1822)  ; the  entrance  to  the  outer  harbour  is 
75  feet  wide;  to  the  basin  26  feet,  with  a depth  within  of  from  12  to  13  feet.  The  arrivals 
in  1846  were  38  loaded  vessels  of  1363  tons.  The  dues  levied  by  the  burgh  under  a charter  App.  N 
of  King  James  IV.,  granted  in  1547,  amount  to  43Z.  Here  are  47  herring 

Anstiuitiier  is,  after  Elie,  the  best  harbour  on  the  north  side  of  the  Firth  below  jsurnc-  anstkuxujuc. 
island.  It  has  an  area  of  six  acres,  enclosed  by  north  and  south  piers,  with  an  entrance  be- 
tween, 111  feet  wide,  facing  south-west;  the  harbour  is  shallow,  having  only  10  feet  depth  See  plan,  p.  164. 
alongside  the  pier  ; the  bottom  is  sand  and  silt  over  rock.  There  is  considerable  range  in  the 
harbour  in  easterly  gales,  and  it  is  proposed  to  extend  the  south  pier  in  order  to  remedy  the 
evil.  Anstmther  is  a sub-port  of  Kirkcaldy,  and  has  66  vessels  of  3098  tons  belonging  to  it. 

The  arrivals  in  1846  were  202  vessels,  of  9715  tons;  the  revenue  from  dues  levied  byauthority  App.  No.  108. 
of  the  Town  Council,  179Z. 

Celi.ardyke,  a fishery  harbour,  has  an  area  of  1 £ acres,  sheltered  by  a south-east  pier  Cellardyxe. 
and  a western  spur  ; entrance  72  feet  wide.  It  was  improved  by  the  extension  of  the  east  pier 
in  1830  at  the  joint  expense  of  the  Fishery  Board  and  the  fishermen  ; but  so  little  protection  See  section,  p.  712. 
is  still  afforded  within  it,  that  directly  the  wind  comes  to  the  south-eastward,  or  on  snore,  the 
fishermen  are  forced  to  shift  their  boats  from  it,  at  a great  risk,  to  Austruther  or  to  Elie.  By 
* A beacon  is  now  in  the  course  of  erection. 
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SUMMARY  REPORT  on  the  STATE  of  the  HARBOURS 


Scotland. 
See  plan,  p.  164. 
App.  No.  497. 

Crail. 

See  plan,  p.  164. 
App.  No.  110. 


Fishery  Report, 
1846. 


Time-ball. 


App.  No.  23. 


St.  Andrews. 
See  plan,  p.  268. 

App.  No.  114. 


River  Eden.  c 


River  Tat. 


See  plan,  p.  268, 


narrowing  the  entrance,  and  extending  the  east  pier  to  the  point  of  the  rocks,  it  is  probable 
that  the°run  of  the  sea  might  be  materially  lessened;  but  a beach  for  the  swell  to  expend 
itself  upon  is  the  great  want  of  the  place.  At  Craignoon,  a little  to  the  westward,  there  is  a 
favourable  site  for  a harbour,  and  by  taking  proper  advantage  of  the  San  tiling  Rock,  good 
shelter  mi<dit  be  obtained.  In  1838,  Mr.  Leslie,  C.E.,  made  a plan  for  a limited  harbour  at 
this  spot,  °at  an  estimate  of  5800?.,  but  nothing  has  been  done.  Here  are  102  herring-boats, 
employing  510  men  and  boys. 

Crail  harbour,  three-quarters  of  an  acre  in  extent,  is  enclosed  by  a south  pier  and  a western 
spur;  entrance  25  feet  wide.  From  lying  within  ledges  of  rock,  and  having  au  extensive 
foreshore  of  sand,  it  is  difficult  of  access,  but  has  depth  for  a few  vessels  of  12  feet  draft.  The 
arrivals  in  1846  were  65  loaded  vessels  of  2320  tons,  and  the  revenue  from  dues  levied  by 
charter,  was  79?.  It  having  been  represented  to  the  corporation  that  Rome  Bay,  a little  to 
the  eastward  of  Crail,  was  a good  site  for  a harbour  of  refuge,  they  with  much  public  spirit 
engaged  a competent  engineer  to  make  a detailed  survey  of  the  bay  and  its  vicinity : his  report 
and  a plan  will  be  found  in  the  Appendix. 

The  want  of  such  a low-water  harbour,  or  rather  the  necessity  for  deepening  all  the  small 
harbours  along  this  coast,  will  be  manifest,  from  the  fact  that  in  the  event  of  a sudden  gale 
occurring,  there  is  not,  along  the  whole  coast  from  Fifeness  to  Queensferry,  a harbour  that  can 
be  entered  even  by  a boat  at  low  water,  while  the  fishing  boats  alone  belonging  to  this  dis- 
trict are  420  boats,  with  2000  men  and  boys.  The  catch  of  herrings  in  the  Forth  during 
tlie  past  year  amounted  to  97,000  barrels ; the  fishing,  therefore,  would  seem  to  be  a branch  of 
native  industry  deserving  of  every  encouragement,  and  it  would  be  difficult  to  point  out  a more 
legitimate  or  beneficial  mode  of  affording  such  encouragement  than  by  the  improvement  of  all 
these  small  harbours.  The  Fishery  Board  have  been  enabled  to  do  some  good,  and  wherever 
they  have  improved  a harbour,  a more  than  corresponding  improvement  has  taken  place  in 
the  fishery ; but  their  means  are  extremely  limited — only  2500?.  a-year  to  be  laid  out  on  all  the 
harbours  of  Scotland  is  far  too  small  a sum  to  do  any  substantial  good;  four  times  the  amount 
at  least  for  a very  few  years  would  yield  a far  better  return  in  proportion ; and,  considering 
how  rapidly  railroads  are  competing  with  our  coasting  trade,  and  thus  interfering  with  our  best 
nursery  for  seamen,  it  would  seem  good  policy  that  every  effort  should  be  made  to  encourage 
to  the  utmost  the  resource  held  out  by  our  fisheries. 

Before  quitting  the  Firth  of  Forth,  it  is  necessary  to  notice,  that  a strong  representation 
having  been  made  to  the  Admiralty,  as  to  the  desirableness  of  exhibiting  a lime-hall  on  the 
Calton  Hill,  or  at  some  other  conspicuous  place,  to  enable  the  masters  of  vessels  to  ascertain  the 
error  and  rate  of  their  chronometers,  an  investigation  was  directed,  whence  it  results,  that  Nel- 
son’s Monument  on  Calton  Hill  would  combine  every  requisite,  in  point  of  position,  for  such  an 
object ; that  a connexion  between  it  and  the  Transit  Room  of  the  Observatory  could  readily  be 
established,  either  by  electric  telegraph  or  otherwise;  that  the  Lord  Provost  and  Town  Council 
of  the  City  of  Edinburgh  would  cheerfully  sanction  such  use  of  the  column,  and  that  the  cost 
of  erecting  the  necessary  apparatus  would  not  exceed  200?.  It  was  also  ascertained  that  the 
number  of  chronometers  sent  to  the  makers  to  be  rated,  by  ships  sailing  from  the  Firth  of  Forth, 
was  not  less  than  120  in  1845,  and  last  year  it  was  expected  they  would  reach  150  ; this  num- 
ber is  exclusive  of  those  rated  at  Alloa  or  Grangemouth ; of  those  carried  by  vessels  that  occa- 
sionally anchor  in  Leith  Roads,  whether  calling  for  orders  or  driven  in  by  stress  of  weather  ; of 
French  vessels  of  war  protecting  their  fisheries,  and  of  all  Her  Majesly’s  ships.  It  thus  appears 
that,  independent  of  the  general  advantage  to  the  public,  the  exhibition  of  a time-ball  at  Edin- 
burgh to  show  correct  Greenwich  time  would  be  of  immediate  practical  utility  to  a very  much 
larger  number  of  vessels  than  any  former  accounts  had  led  us  to  anticipate,  and  would  be  hailed 
by  all  interested  in  the  foreign  trade  of  the  country  as  a very  great  boon. 

St.  Andrews,  lying  at  the  bottom  of  a deep  bay,  is  exactly  in  the  position  in  which  a good 
harbour  would  be  of  much  service  to  vessels  embayed  in  an  easterly  gale  between  the  projecting 
headland  of  Fifeness  and  the  Tay  Sands ; even  the  extension  of  its  pier  to  low  water,  and  the 
removal  of  the  rocks  called  the  Burn  Stools,  which  might  be  done  at  a small  expense,  would 
confer  great  local  benefit.  An  immediate  stop,  also,  should  be  put  to  the  carrying  away  the 
sand  from  the  beach,  from  which  great  mischief  is  likely  to  arise.  The  arrivals,  in  1 846,  were 
155  vessels,  of  6025  tons,  and  the  revenue,  arising  from  dues  levied  by  authority  of  the  magis- 
trates, 180?.  The  minutes  of  the  Town  Council,  which  give  the  history  of  the  harbour  for 
about  three  centuries,  show  that  it  has  always  attracted  much  attention,  but  it  does  not  appear 
that  any  well-considered  plan  of  improvement  by  a competent  person  had  been  ever  laid  down 
and  steadily  acted  upon,  possibly  from  want  of  funds. 

At  Guard  Bridge  is  a fixed  bridge  across  the  mouth  of  the  river  Eden,  that  might,  without 
difficulty,  be  made  navigable  for  some'  distance  towards  Cupar,  which  is  9 miles  from  the  sea. 
The  tide,  which  rises  15  feet  on  the  coast,  reaches  Lydox  Mill,  3 miles  above  Guard  Bridge, 
where  it  is  stopped  by  a dyke  or  weir  across  the  river.  There  is  a quay  just  below  the  bridge 
at  which  timber  and  coal  are  landed  for  the  neighbouring  district. 

The  River  Tay  is  the  largest  of  all  the  Scottish  streams ; its  extreme  length,  including  its 
windings,  is  about  180  miles ; it  drains  an  area  of  2300  square  miles,  and  is  said  to  pour  more 
water  into  the  ocean  than  any  other  river  of  Great  Britain.  It  is  navigable  for  the  largest  ships 
to  Dundee,  and,  at  tide  time,  for  vessels  of  14  feet  draft  to  Newburgh  and  to  Perth,  a distance 
of  29  miles  from  its  entrance. 
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In  the  mean  state  of  the  Tay,  its  discharge  opposite  Perth,  as  measured  by  the  late  Dr. 
Anderson,  is  at  the  rate  of  3640  cubic  feet  per  second  ; but.  in  the  summers  of  IS  19  and  1S35, 
it  was  reduced  to  457  cubic  feet,  or  less.  The  discharge  of  the  Earn,  which  falls  into  the  Tay,’ 
is  916  cubic  feet  per  second,  and  that  of  the  united  stream  4556  cubic  feet  per  second.  The 
Tay  also  is  subject  to  heavy  floods,  its  in  the  years  1796  and  1814,  when  a vessel  was  laid  on 
the  quay  at  Perth,  and  in  December,  1845.  The  river,  it  is  said,  has  risen  occasionally  from 
10  to  12  feet  in  twenty-four  hours.  On  a full  average  flood  on  the  12th  November,  1844,  the 
discharge  of  the  Tay,  as  measured  by  Mr.  Leslie,  was  12,562  cubic  feet  per  second;  of  the 
Earn,  3593  cubic  feet;  and  the  united  discharge,  16,155  cubic  feet,  per  second.  An  extreme 
flood  would  be  4 feet  higher.  But  the  great  value  of  the  Tay  to  commerce  is  as  a tidal  river; 
the  rise  of  15  feet  at.  Dundee,  13  feet  at  Newburgh,  and  10  feet  at  Perth,  is  an  invaluable  boon 
if  properly  taken  advantage  of;  such,  however,  is  far  from  being  the  case  at  present,  as  will  be 
manifest  by  the  fact  that  the  velocity  of  the  tide  wave  (that  is,  of  the  successive  times  of  high 
water),  from  Dundee  to  Balmeriuo,  is  184  miles  an  hour;  from  Balmorino  to  Balmbrcich,  Si- 
miles ; from  Balmbreicll  toCarpow,  miles;  from  Carpow  to  Perth,  6 miles.  Now  there  is 
no  surer  test  of  the  state  of  a river  than  the  velocity  of  the  tide  wave;  and  it  is  clear  from 
the  above  that  the  chief  obstruction  to  the  tide  takes  place  between  Balmbreich  and  Carpow, 
just  at  the  top  of  Mugdrmn  Island,  at.  the  very  spot  at  which  it  was  proposed  to  place  the  addi- 
tional obstruction  of  a railway  viaduct. 

At.  Furry  Port-on-Craig,  the  first  creek  within  the  Tay  on  the  south  side,  there  are  two 
piers,  a passage  pier  and  a loading  quay.  The  arrivals  in  1846  were,  159  vessels  of  8121  tons, 
and  the  dues  levied  by  charter,  537.  A low-water  pier  is  about  to  be  constructed  here  for  the 
use  of  the.  steam-ferry  across  the  Tay,  in  connexion  with  the  Edinburgh  and  Northern  line  of 
railway.  There  is  an  extensive  salmon  fishery  along  this  shore,  and  here,  as  well  as  in  other 
parts  of  tile  Tay,  fishing  dykes  and  cairns,  almost  out  to  low-water  mark,  appear  to  have  been 
erected  at  the  pleasure  of  the  salmon  fishers. 

A quarter  of  a mile  to  the  westward  are  the  Port-on-Craig  leading  lights,  respectively  45 
and  65  feet  above  high  water,  which  on  a very  clear  night  maybe  seen  10  miles.  For 
leading  up  the  Tay  it  is  necessary  that  they  should  be  visible  only  7 miles,  but  it  is  doubtful 
whether,  in  the  usual  state  of  the  atmosphere,  they  are  sufficiently  brilliant  to  be  readily  distin- 
guished so  far.  By  day,  too,  owing  to  vessels  being  aground,  and  others  at  anchor  off  the 
place,  it  is  often  difficult  to  make  the  lighthouses  out  so  as  to  keep  them  steadily  in  one  while 
running  up  the  river. 

At  Newport  is  a slip  or  pier  for  the  steam-ferry  across  the  river  to  Craig  Pier  at  Dundee. 
These  two  piers  wore  built  between  the  years  1823  and  1826,  at  a cost  of  22,0007.,  from  plans 
by  Telford.  Doubtless  there  was  some  sufficient  reason  for  placing  the  ferry  here,  but  this  is 
far  from  being  the  shortest  or  most,  direct  crossing  of  the  Tay ; and  indeed  at  times  it  is  very 
circuitous,  being  round  the  end  of  the  Middle  Sand.  There  is  little  depth  to  spare  at.  New- 
port Pier,  and  still  less  in  Craig  Harbour,  where  it  seems  the  ferry-boat  not  uncommonly 
grounds  at  low-water  spring  tides. 

There  is  a private  pier  at  Newport,  as  well  as  at  Woodhavcn  and  Balmerino,  and  at  Kin- 
goodie  on  the  north  shore,  at  which  the  dues  were  respectively  57.,  77. , 87.,  and  307.  in  1846. 

Newburgh  was  much  used  as  a stopping  place  prior  to  the  deepening  of  the  river  above. 
There  is  a long  river  quay  with  several  jetties,  and  considerable  ship-building  is  carried  on. 
The  arrivals  in  1846  were,  114  vessels  in  cargo  of  7737  tons,  and  the  dues,  including  West 
Newburgh,  were  1297.,  levied  by  “ mutual  consent.” 

The  Eaun  is  navigable  for  small  craft  up  to  the  bridge  of  Earn,  at  6 miles  from  the 
Tay ; were  it  considered  an  object,  the  river  could  without  difficulty  be  made  navigable  into 
the  valley  of  Strathearu.  At  Elclio  Castle  and  Friarton  on  the  west  side  of  the  Tay,  and  at 
Kin  fauns,  Inchyra,  Pitfour,  Cairnie,  Errol  and  Powgavie  on  the  north  side,  there  are  small 
private  piers  or  landing  places  for  the  accommodation  of  the  surrounding  districts. 

Perth. — Prior  to  the  year  1830,  the  affairs  of  the  port  and  harbour  of  Perth,  and  the 
interests  of  the  navigation  of  the  Tay,  were,  by  charter,  in  the  hands  of  the  magistrates  of  the 
city,  who  do  not  seem  to  have,  been  well  aware  of  the  value  of  the  noble  river  entrusted  to  their 
charge.  The  upper  portion  of  the  Tay,  as  far  as  navigation  was  concerned,  appears  to  have 
been  quite  neglected.  Lauded  property  on  either  side  of  the  river,  and  the  right  of  salmon 
fishing,  were  paramount,  apparently,  to  every  other  interest ; jetties  or  dykes,  in  order  to  form 
new  ground,  were  run  out  at  pleasure  of  the  landlords,  although  with  certain  injury  to  the 
navigation  of  the  river;  and  large  heaps  of  stones,  called  fishing  cairns,  were  erected  at  will  in 
the  bed  of  the  stream.  Similar  indifference,  with  far  less  excuse,  prevailed  in  the  lower  portion 
of  the  river,  as  only  a single  fairway-buoy  was  placed  to  mark  the  entrance  and  channel  between 
two  dangerous  sands  where  now  ten  buoys  are  not  found  too  many. 

The  Perth  Harbour  Commissioners,  appointed  in  1830,  after  three  years’  consideration, 
became  alive  to  the  mischief  that  was  daily  accruing ; they  called  in  a competent  engineer, 
caused  a detailed  and  admirable  survey  of  their  river  to  be  made,  as  far  as  Newburgh,  and 
immediately  on  the  receipt  of  Messrs.  Stevenson’s  Report,  obtained  an  Act  to  empower  them  to 
raise  money  for  the  improvement  of  the  Tay.  During  the  next  few  years,  the  process  oi 
deepening  the  bed,  and  of  straightening  the  channel  of  the  river,  was  steadily  continued,  and  by 
thus  affording  a free  passage  to  the  tidal  waters,  a depth  of  15  feet  at  high-water  spring  ti  es 
has  been  attained  near  the  city,  and  the  flood-tide  now  begins  to  flow  three-quarters  of  an  hour 
earlier  than  formerly  at  Perth  Bridge. 


Scotland. 
App.  No.  1*24. 
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Scotland. 


App.  Ev.  p.  175. 


See  plan,  p.  268. 


App.  Ev.  p.  174. 


2 Viet.  c.  21. 
App.  No.  127. 


The  arrivals  at  the  port  during  the  past  year  were,  1413  vessels  of  72,443  tons  ; of  these, 
48  vessels  of  4016  tons  were  from  the  colonies  or  foreign,  ancl  the  gross  receipt  of  customs 
duty,  which  in  1830  was  only  3000*.,  is  now  19,954*.  These  are  gratifying  results;  but  the 
increase  of  shipping  brings  with  it  a want  .of  berthage,  which  is  now  much  felt;  not  a day 
should  be  lost  in  extending  the  tidal  basin’,  were  it  only  100  yards  at  a time;  the  Middle 
Bank,  and  the  shelf  off  Friarton  should  be  removed ; the  dredging-machine  should  be  set  to 
work  off  Elcho,  Inchyra,  and  Mugdrum,  and  the  requisite  buoys  and  beacons  be  placed. 

The  area  of  the  tidal  basin  at  Perth  is  about  2£  acres,  and  the  length  of  the  quays,  including 
the  river  side,  650  yards ; they  are  partly  of  stone  and  partly  of  timber,  the  latter  much  out 
of  repair.  There  are  2 cranes;  12  building-slips,  employing  about.  100  shipwrights;  2 foun- 
dries ; a dredging-machine  of  12-horse  power,  and  2 steam-tugs,  besides  the  river  steamers 
daily  to  Dundee.  The  tonnage  belonging  to  the  port,  including  the  creek  of  Newburgh,  consists 
of  89  vessels  of  8728  tons.  The  harbour  revenue  for  1846  was  4506*.,  one-twelfth  part,  of 
which  is  still  paid  to  the  City  of  Perth,  in  lieu  of  their  ancient  rights  to  levy  dues  under  their 
charters.  The  expense  of  the  Acts  of  Parliament,  for  improving  the  navigation  of  the  Tay 
and  therefore  for  a public  benefit,  has  been  4673*.  The  whole  sum  laid  out  on  improvements 
is  61,918*.,  and  the  debt  44,315*.  The  Commissioners  are  30  in  number,  of  whom  14  are  of 
the  Town  Council  and  six  burgesses  of  the  City;  the  Act  requires  that  there  need  fee  only  three 
ship-owners,  and  no  sailors. 

One  great  impediment  to  improvement  in  the  river  has  been  caused  by  the  proprietors  of 
the  salmon  fisheries,  all  of  whom  claimed  compensation  lor  supposed  injury.  Another  expense 
of  about  3000*.,  unjustly  thrown  on  the  harbour  funds,  has  been  occasioned  by  boldly  contending 
for  the  rights  of  the  public  in  opposing  the  erection  of  a bridge  over  the  Tay  at  Mugdrum ; and 
it  is  highly  creditable  to  the  Perth  Commissioners  that  they  thus  so  firmly  resisted  the  several 
attempts  of  a railway  company  to  place  a viaduct  across  one  of  the  noblest  navigable  rivers 
in  the  United  Kingdom. 


App.Ev.  p.  194. 
App.  No.  136. 

55  Geo.  III.  c.  97. 
See  plan,p.  268. 

App.  Ev.  p.  194. 

Customs  dues,  1846, 

See  plan,  p.  268. 
App.  Ev.  p.  1 97. 

App.  No.  141. 

App.  Ev.  p.  196. 

App.  No.  158. 


Situate  on  the  north  bank  of  the  estuary  of  the  Tay — so  far  a deep  navigable  river  at  all 
times  of  tide — in  the  midst  of  a fertile  and  populous  country,  the  seat  of  extensive  manufac- 
tures, holding  a favourable  position  with  respect  to  the  Baltic,  whence  the  chief  part  of  its 
raw  material  is  obtained,  Dundee  has  great  natural  advantages  for  an  extensive  coasting  and 
foreign  traffic,  which  have  been  well  seconded  by  the  energy  of  her  merchants  and  shipowners. 

This  port  offers  an  instructive  example  of  what  may  be  accomplished  by  the  persevering 
efforts  of  a few  persons  whose  minds  are  steadily  directed  to  carrying  into  effect  a comprehen- 
sive and  well-considered  plan  of  harbour  improvement ; and  at  the  same  time  holds  out  a 
warning  that  the  best  intentions  of  a large  body  of  indifferent  persons  acting  on  no  fixed  plan 
are  likely  to  result  in  failure. 

Prior  to  the  year  1815,  the  management,  of  the  harbour  was  vested  by  charter  in  the 
magistrates  and  Town  Council,  and  the  dues  from  shippiug  were  applied  to  the  same  purposes 
as  the  town  revenue ; while  in  the  ten  years  pvevious,  although  14,000*.  had  been  collected 
as  shipping  dues,  only  1200*.  had  been  expended  on  the  harbour  and  wharfs.  It  was,  however, 
discovered  that  the  prosperity  of  the  port  was  connected  with  that  of  the  district  at  large ; the 
harbour  accommodation  was  felt  by  all  parties  to  be  insufficient;  and  as  the  corporation 
would  only  propose  a limited  plan  of  improvement,  quite  inadequate  to  the  increasing  traffic, 
a number  of  public-spirited  individuals,  merchants,  shipowners,  and  others  interested,  inter- 
posed, and  Telford’s  plan,  and  the  Act  of  1815,  appointing  21  harbour  trustees,  to  be 
annually  elected,  were  the  result. 

Under  this  special  management  nearly  the  whole  space  between  high  and  low-water  mark, 
from  Carolina  Port  on  the  east  to  Craig  Harbour  on  the  west,  has  been  enclosed  by  a river 
wall;  two  spacious  wet-docks,  containing  an  area  of  11J-  acres,  capable  of  accommodating 
23,000  tons  of  shipping,  have  been  completed  and  are  in  full  activity;  and  the  tidal  harbour  has 
been  deepened  and  extended  to  4|  acres.  Another  wet-dock  of  14£  acres,  opening  from  a tidal 
harbour  of  11  acres,  is  far  advanced  towards  completion;  besides  a graving-dock,  a patent 
slip,  powerful  cranes  (one  capable  of  lifting  30  tons),  sheds,  building-slips,  and  every  requisite 
for  a first-class  port.  On  these  improvements  400,000*.  have  been  expended,  of  which  amount 
the  sum  of  221,234*.  remains  as  a debt  at  3£  and  4 per  cent,  rate  of  interest.  The  revenue, 
which  at  the  commencement  in  1815  was  4096*.,  is  now  25,000*.,  while  the  arrivals  last  year 
were  5031  vessels  of  378,345  tons ; of  these,  409  vessels  were  from  the  British  colonies  or  foreign, 
and  the  customs  duty  amounted  to  57,028*. 

Hitherto  all  has  been  prosperous,  and  we  trust  will  continue  to  be  so  for  years  to  come,  but 
it  is  not  difficult  to  foresee  that  it  will  require  great  vigilance  on  the  part  of  the  trustees,  and 
some  decisive  steps  to  be  taken,  to  prevent  the  foot  of  the  quays  and  the  entrance  to  the  tidal 
basin  from  silting  up.  In  addition  to  the  serious  impediment  they  offer  to  navigation,  the 
Fowler,  Beacon,  and  Drummond  rocks  (just  to  the  eastward  of  the  entrance),  by  causing  an 
eddy  on  the  flood-tide,  occasion  a deposit  at  the  harbour’s  mouth,  and  a slight  concavity  in 
the  face  of  the  river-wall  tends  to  lead  the  silt  into  the  basin ; while  at  the  same  time  to  the 
westward  of  the  harbour  the  Ballast  Bank  is  gradually  increasing.  The  most  obvious  mode 
of  arresting  these  evils  would  seem  to  be  to  quarry  or  blast  the  rocks  entirely  away,  to  cut 
off  the  point  at  Magdalen  Yard,  and  to  run  a wall  in  a slight  curve  from  that  point  to  the 
Craig  Pier,  in  order  to  guide  the  ebb  stream  in  its  strength  along  the  face  of  the  quay.  It 
further  appeared  in  evidence,  that  the  want  of  a low-water  pier  is  much  felt,  and  causes  great 
.inconvenience  and  detention ; that  the  pilots  are  far  from  efficient,  chiefly  owing  to  the  payment 
of  pilotage  not  being  compulsory ; that  the  shore  dues  are  very  high,  and  that  part  of  the 
harbour  funds  have  recently  been  laid  out  for  other  than  harbour  purposes. 

In  the  upper  part  of  the  river  Tay,  near  Powgavie,  seven  miles  higher  up  ou  the  north  shore. 
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attempts  at  embankment  have  been  made  by  running  out  dykes,  and  one  of  these  extends  to  Scotland. 

1000  yards  below  high  water;  should  this  project  be  completed,  about  1S00  acres  of  the  

alveus,  or  bed  of  the  river,  over  which  the  tide  flows  twice  in  the  twenty* four  hours,  would  App.  No.  149. 
become  dry  land,  and  a large  amount  of  tidal  scour  be  lost.  The  trustees  of  the  harbour  of 
Dundee  have  very  properly  remonstrated  against  this  proceeding,  as  well  as  against  a more 
recent  attempt  to  narrow  the  gorge  of  the  river,  by  a railway  pier  at  Broughty  Ferry ; but  the  App.  No.  146. 
assistance  of  Government  is  necessary  in  order  effectually  lo  put  a stop  to  similar  encroachments. 

It  was  stated  in  the  First  Report  of  this  commission,  that  when  examined  in  1844,  the  Gaa  Sand 
at  the  mouth  of  the  river  had  within  the  last  ten  years  been  materially  reduced ; another  exami- 
nation, made  a year  later,  has  fully  confirmed  that  change,  and  shows  a further  decrease  of  the 
sand  so  that  vessels  may  now  run  boldly  into  the  river  with  the  Craig  Lights  in  one,  having 
15  feet  at  low  water,  where  in  1833  there  was  only  a depth  of  3 feet.  In  the  absence  of  any  Admiralty  Chart; 
other  known  cause  it  does  not.  seem  unreasonable  to  attribute  this  change  to  the  scour  caused  by  1846. 
the  increased  volume  of  tidal  water,  admitted  in  consequence  of  the  river  having  been  deepened 
at  the  several  lords  and  shallows  by  the  dredging  operations  between  Newburgh  and  Perth ; 
and  such  success  and  improvement  to  the  navigation  hold  out  great  encouragement  to  pre- 
severe  in  deepening  throughout  the  upper  part  of  the  Tay,  as  well  as  all  the  channels  of  all 
our  tidal  rivers. 

The  complete  state  of  the  buoying  of  the  entrance  to  the  Tay  is  very  creditable  to  the  Seaman’s  App.  Ev.  p.  197-s 
Fraternity  of  Dundee,  under  whose  management  it  is  placed,  and  the  fairway  buoy  is  the  tallest 
and  most  conspicuous  on  the  coast  of  Scotland;  nine  other  buoys  mark  the  edge  of  the  sands  on 
either  side.  Two  leading  lights  at  Buddonness  lead  into,  and  the  two  Craig  lights  lead  up, 
the  river;  these  latter  might  be  much  improved.  The  revenue  of  the  Fraternity,  from  lights, 

&c.,  is  1842/.  Many  opinions  have  been  given  as  to  the  want  of  a floating  light  at  the  Elbow  App.  Ev.  p.  196. 
Buoy  of  the  Abertay  Sand,  but  no  fact,  that  we  arc  aware  of,  has  yet  been  brought  forward  to  prove 
the  necessity  for  it.  The  real  want  is  a good  system  of  pilotage  and  efficient  well-paid  pilots,  and 
these  the  traffic  of  Dundee  and  of  Perth  has  a right  to  demand,  and  can  well  afford  to  support. 

The  Tay  is  susceptible  of  much  further  impi'ovement;  the  simple  fact  of  the  level  of  the  rirer 
opposite  Dundee  being  from  6 to  8j  inches  lower  than  the  level  of  the  sea  outside  the  sands,  App.  No.  148. 
and  of  the  average  depression  between  Broughty  and  Newburgh,  higher  up  the  river,  being  from 
12  to  15  inches  below  the  same  level,  proves  that  a throttling  of  the  tide  takes  place  somewhere 
below  Dundee ; and  this  point  is  either  at  Broughty,  or  more  probably  at  the  Horse-shoe  shoal, 
where  the  sectional  area  of  the  river  at  low  water  is  the  least : the  Middle  bank  and  the  Ballast 
bank  also  will  require  to  be  carefully  watched.  In  the  upper  portion  of  the  river,  we  find  that  App.  Ev.  p.  174. 
the  slope  of  the  bed  is  still  5 inches  a-mile  from  Perth  to  Balmbreich,  and  10  inches  a-mile  from 
Newburgh  downwards  ; this  fall  should  be  equalized,  and  by  continuing  a judicious  and  well- 
considered  system  of  marginal  embankments,  cutting  off  the  deep  bends  of  the  river,  removing 
fords,  boulder  stones,  and  above  all,  by  freely  using  the  dredging-machine,  there  seems  no  App.  No.  127. 
reason  why  a depth  of  from  IS  to  20  feet  at  high-water  spring  tides  should  not  be  made  and 
maintained  both  to  Newburgh  and  to  Perth. 


At  Broughty  Fkrry  there  is  a small  timber  jetty,  but  otherwise  no  landing  accommoda-  Broughty  Ferry. 
tion,  and  the  inhabitants  complain  of  being  obliged  to  pay  the  same  shore  dues  as  at  Dundee 
on  cargoes  landed  there.  The  mooring-posts  placed  by  the  Dundee  trustees  have  been  oin  pp.  o. 
up  and  were  lying  on  the  beach,  and  attempts  at  encroachment  have  been  made  on  the  estuary.  App.  Ev.  p.  196. 
™ * a i--  *- — to  the  erection  of  a low-water  pier  by  the  bcun- 


The  assent  of  the  Admiralty  has  been  given  ...... . . 

burgh  and  Northern  Railway  Company,  just  to  the  westward  of  Broughty  Castle,  on  condition 
at  it  shall  not  project  into  the  river  beyond  a line  joining  high-water  mark  at  Broughty  Lastie 


App.  No.  117. 


with  the  outer  extremity  of  the  timber  jetty.  At  Monifieth  and  Carnoustie,  vessels  land  cargoes 
on  the  beach  in  fine  weather.  The  creeks  of  East  aud  West  Haven  are  used  as  district  harbours, 
the  latter  has  a pier  at  which  coal  and  lime  are  landed  for  the  extensive  estate  o anmure.  pp.  o. 

There  are  eight  fishing-boats  at  either  of  these  two  Havens,  and  16  boats  at  Brough  y euy. 

At  Arbroath,  as  at  Perth  and  Dundee,  public  feeling  at  length  became  alive  to  tbs  .impolicy  Arbroath. 
as  well  as  the  injustice  of  applying  dues,  levied  on  shipping  and  on  goods  borne  by  s ‘PP1??* 
municipal  purposes  ; and  an  Act  of  Parliament,  in  1839,having  appointed  19  trus  ees,  an 
powered  them  to  raise  money,  a sum  of  58,0001.  has  been  since  that  time  ettpen  e tn  en  arn  ^ 2 ic.  c. 
and  improving  the  harbour,  in  constructing  a sea  wall,  a new  outer  harbour,  an  o er  wor  > 
whereby  the  accommodation  for  the  shipping  and  trade  of  the  port  has  been  more 

d°Thedold  harbour  was  built  about  the  year  1725,  and  at  that  time  the  shore  dues  amounted  to  App.  Ev,  p.  2«. 
251,  and  the  only  trade  consisted  of  a few  small  coasters.  The  revenue  for  1846  was  36661. , 
the  arrivals  were  731  loaded  vessels,  of  which  52  were  from  the  colonies  and  foreign  . dje 
aggregate  tonnage  was  46,080  tons,  and  the  customs  duty  amounted  to . 6572A  1 he .whole 
area  the  old  and  new  harbours  is  six  acres ; the  outer  entrance  is  100  feet  wide,  and  there  See  pl.e,  p. 
is  a depth  of  12  feet  at  the  pier  heads  at  high-water  spring  tides;  the  entrance  to  “e  inner 
harbour  is  27  feet  wide,  and  it  can  be  secured  by  booms;  there  is  a . pat rat  slip,  ] pi uv 
for  200  tons,  and  the  extent  of  wharfage  is  800  yards.  There  are  P ° rpoufJdon  the 
port,  and  a red  tidal  light  on  the  east  pier  head.  A good  perch  or  uoy  1 q 
Cheek  Bush,  a dangerous  rock  off  the  entrance  of  the  harbour.  The  piers [ *re. “edsa“dstone 
so  that  they  will  admit  of  the  harbour  being  dredged  ; the  outer,  or  sea  w > withstood  the 
rubble,  faced  with  ashlar,  andverysubstantiallybu.lt,  and  hitherto  has  firmly  withstood  the 

heavy  sea  to  which  it  is  exposed.  „ -nmnlpfplv  carried 

The  plans  for  improvement,  a,  remove  the  old  piers, 


See  section,  p.  712. 


out ; the  intention  was  to  convert  t 
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and  to  deepen  the  entrance ; this  last  measure  is  of  the  utmost  importance,  and  should  be 
accomplished  at  almost  any  sacrifice  ; it  would  be  necessary  to  clear  a channel  100  feet  wide 
and  3 feet  deep,  for  a length  of  230  yards,  to  low-water  mark ; the  soil  is  soft  sandstone,  with 
numerous  boulder  stones,  many  of  which  might  be  lifted  without  much  difficulty ; the  estimate 
is  10,000/.,  and  this  outlay  would  double,  the  value  and  doubtless  greatly  increase  the  traffic 
of  the  port.  But  the  trustees,  it  appears,  have  exhausted  their  resources,  and  incurred  a debtof 
53,985 L,  and  after  all  their  exertions,  from  want  of  a little  timely  assistance,  much  of  what  has 
already  been  done  will  be  in  a great  measure  unavailable;  and  the  opportunity  of  securing  a 
good  harbour  on  a part  of  the  coast  where  it  is  much  needed  will  be  lost  to  the  public. 

The  Commissioners,  in  their  First  Report,  in  1845,  called  particular  attention  to  the  public 
spirit  of  the  inhabitants  of  the  town  and  neighbourhood  of  Arbroath,  to  the  importance  of  the 
harbour  on  that,  part  of  the  coast,  and  to  the  efforts  made  by  them  to  bring  their  harbour  into  its 
present  state.  The  additional  works  that  are  necessary  to  make  it  more  useful  as  a tidal  refuge 
harbour  for  coasting- vessels  of  the  usual  size  that  navigate  that  dangerous  coast  were  pointed 
out  in  the  Evidence,  as  well  as  that  the  large  expenditure  of  58,000/.  on  the  harbour  had  ex- 
hausted the  means  of  the  Trustees,  and  that  the  assistance  of  Government  was  needed  to  enable 
them  to  complete  it.  The  works  already  executed  are  substantial  and  good ; and  1 entirely 
concur  in  the  recommendation  of  the  Commission  in  their  First  Report,  that  if  assistance  shall 
be  given  to  improve  any  harbour,  the  harbour  of  Arbroath,  under  all  the  circumstances  slated, 
is  specially  deserving  the  aid  of  the  public  in  order  to  enable  the  trustees  to  deepen  its  entrance 
and  approaches  as  pointed  out  before  this  Commission. 

At  9rf  miles  to  the  south-east  of  Arbroath  lies  that  once  formidable  danger,  now  the  manner's 
best  friend,  the  Bell  Rock,  a mass  of  red  sandstone,  dry  at  low  water  for  500  yards,  in  a 
north-east  and  south-west  direction,  rising  abruptly  from  the  sea,  with  deep  water  all  around  it, 
and  a depth  of  20  fathoms  between  it  and  the  nearest  part  of  the  coast.  The  lighthouse  erected 
upon  it  was  begun  on  the  17th  of  August,  1807,  the  foundation  stone  laid  on  the  10th  of  July, 
1808,  and  the  light  exhibited  on  the  1st  of  February,  1811  ; its  whole  height  is  115  feet, 
diameter  of  base  42  feet,  of  light  room  13  feet ; and  the  foundations  are  laid  on  a level  with  low 
water  of  ordinary  spring  tides.  Cost  61,331/.  The  light  is  placed  at  90  feet  above  the  sea; 
it  revolves,  and  shows  alternately  bright  and  red,  and  is  visible  14  miles  in  clear  weather.  In 
foggy  weather  a bell  is  sounded  every  half  minute.  As  many  as  19,095  vessels,  carrying  cargo, 
paid  dues,  as  passing  this  light  during  the  last  year ; the  toll,  which  was  formerly  a penny, 
was  reduced  to  a halfpenny,  per  ton  in  1846.  The  plan  of  operations,  and  the  steady 
perseverance  with  which  this  difficult  task  was  accomplished,  do  great  credit  to  Mr.  Robert 
Stevenson,  of  Edinburgh,  at  that  time  engineer  to  the  Board  of  Northern  Lights. 

Montrose  harbour  is  formed  by  the  outlet  of  the  South  Esk,  which  falls  into  the  sea  between 
the  rocky  point  of  Scurdy  Ness  on  the  south,  and  the  Annat  Sand,  which  forms  a natural 
breakwater  on  the  north,  leaving  a channel  between  170  yards  wide,  with  a depth  of  18  feet  at 
high-water  springs,  and  15  feet  at  neaps,  up  to  abreast  the  town  quays. 

Trior  to  1837  the  harbour  was,  by  charter,  governed  by  the  town  council ; but  in  that  year 
an  Act  was  obtained  appointing  twenty-two  trustees,  and  giving  power  to  raise  40,000/.  Find- 
ing that  the  depth  at  the  quays  and  the  extent  of  wharfage  were  not  sufficient  for  the  increasing 
traffic,  a wet-dock  of  3£  acres  in  extent  was  designed  by,  and  carried  out  under  the  superin- 
tendence of,  Mr.  J.  Leslie,  C.E.,  with  the  entrance  55  feet  wide,  and  a depth  of  19i  feet  over 
the  sill  at  springs,  and  16  feet  at  neap  tides;  its  value  has  recently  been  proved  by  a large 
war-steamer  having  entered  it  at  neap  tides  to  take  in  coal,  which,  with  the  exception  of  the 
west  dock  at  Dundee,  could  not  at  present  be  done  at  any  other  port  in  Scotland. 

The  arrivals,  during  the  past  year,  were  914  vessels  of  62,058  tons;  of  these,  71  vessels 
were  from  foreign,  and  the  customs  duty  amounted  to  26,153/.  The  tonnage  belonging  to 
the  port  was  118  vessels  of  14,988  tons.  The  dock  and  town  quays  afford  100  yards  of  wharf- 
age. There  is  a patent  slip,  and  about  100  shipwrights  belonging  to  the  port  employed  in 
ship-building.  There  are  20  licensed  pilots,  two  good  leading  lights  erected  by  the  ship- 
owners of  the  port,  and  a well-found  life-boat.  The  revenue  in  1846  was  4399/.,  and  the 
debt  45,922/. 

It  appeared  in  evidence  that  the  " Leads’5  and  ft  Stone,”  dangerous  rocks  lying  off  Scurdy 
Ness,  just  at  the  entrance  of  the  harbour  on  the  south  side,  have  no  beacon  to  mark  them : 
either  a beacon  should  be  at  once  erected  on  the  <£  Stone”  or  it  should  be  blasted  away.  The 
want  of  a conspicuous  perch  on  this  rock  (which  is  steep  to,  and  gives  no  warning  by  the 
lead)  makes  vessels  afraid  of  hugging  Scurdy  Ness,  and  thus  they  get  thrown  to  the  north- 
ward, and  wrecked  on  the  Annat  Sand.  It  appeared,  also,  that  the  Crossdyke,  a ledge 
crossing  the  river  a little  below  the  lower  lighthouse,  with  only  six  feet  on  it  at  low  water, 
should  be  deepened ; that  the  channel  thence  to  the  Stell  required  to  be  dredged ; that  the 
quays  were  far  from  being  in  a good  state  of  repair ; that  measures  should  be  taken  to  fix  a 
shingle  bank,  called  the  “ Scalp,”  on  the  south  side  of  the  channel,  and  that  a tug-steamer  is 
much  needed,  and  would  he  very  useful  for  the  traffic  of  the  port. 

A suspension-bridge  across  the  river  to  Rossie  Island,  at  the  entrance  of  the  basin,  stops 
the  navigation  for  everything  except  boats,  but  vessels  of  eight  feet  draft,  can  pass  in  by  a draw- 
bridge across  the  south  channel,  and,  at  tide  time,  sail  up  about  2 miles  to  Old  Montrose, 
where  formerly  a considerable  trade  in  lime  was  carried  on.  Were  there  a sufficient  object,  an 
inland  navigation  might  be  formed  from  Montrose  to  Brechin,  7 miles  up  the  South  Esk 
river.  Off  Ferryden,  a fishing  village  on  the  south  side,  there  is  a depth  of  16  feet  at  low- 
spring  tides ; here  is,an  extensive  and  productive  fishery,  employing  44  boats  and  204  men, 
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who  (besides  the  salmon  and  herring  fishery  in  the  proper  season)  follow  the  far  more  useful 
and  more  lucrative  employment  of  line  fishing  all  the  year  round. 

The  crreat  feature  at  Montrose  is  the  large  tidal  basin,  or  slake,  an  estuary  of  about  1200 
acres,  immediately  to  the  westward  of  the  town,  which  is  covered  with  water  on  every  tide  ; in 
fact.it  is  the  channel  connecting  this  salt-water  lake  with  the  sea,  which  constitutes  the 
harbour  of  Montrose,  and  which  is  kept  deep  by  the  quantity  of  water  running  through  it 
durinff  the  flux  and  reflux  of  every  tide;  it  is  hardly  necessary,  then,  to  say  that  it  is  essential 
that  "this  reservoir  be  preserved  entire.  Such,  however,  has  not  been  the  case : it  appears  in 
evidence  that  the  proprietors  of  the  land  adjoining  the  South  Esk  near  Old  Montrose,  in 
1S17  and  in  1831,  made  embankments  at  the  head  of  the  basin,  and  the  most  recent  encroach- 
ment consists  of  62  acres,  embanked  in  1841  by  the  present  proprietor,  which,  by  the  Report  of 
the  Admiralty  engineer  sent  to  inspect  it,  excludes  104  million  cubic  feet  of  water  on  every 
spring  tide.  The  Montrose  trustees  very  properly  commenced  a suit  at  the  Court  at  Edin- 
burgh against  the  embankment,  but  having  recently  expended  the  large  sum  of  42,000/.  in 
constructing  a wet-dock,  and  improving  their  harbour,  they  have  not  the  means  of  con- 
testing with  a wealthy  proprietor  the  point  at  issue,  and,  therefore,  naturally  look  to  the 
Admiralty  for  protection.  As  to  the  legal  doctrine  which  it  is  understood  has  been  pro- 
pounded by  the  law  officer  of  the  Crown  for  Scotland,  that  it  is  necessary  to  wait  and  see  the 
damao-e  caused  before  taking  any  steps  to  prevent  it,  it  is  almost  incredible  that  such  should 
have  been  given  ; or,  if  such  doctrine  is  to  be  admitted  as  law,  there  is  at  once  an  end  to  all 
conservancy  of  the  harbours  of  the  United  Kingdom. 


At  Gourdon  is  a small  harbour,  well  sheltered  by  an  eastern  pier  (erected  at  a cost  of 
2000/.,  half  of  which  was  contributed  by  Government),  and  a detached  breakwater  more 
recently  built;  the  entrance  is  narrow  and  crooked,  but  marked  out  by  beacons.  The  arrivals 
last  year  were  77  vessels  of  3638  tons,  and  the  dues,  levied  by  Act  of  Parliament,  224/.  Much 
grain  is  shipped  here,  and  it  is  the  haven  of  27  fishing-boats,  with  82  men.  At  Uzon  is 
a safe  creek  between  the  ledges  of  the  rocks,  in  which  a landing  may  often  be  effected  when 
it  cannot  be  made  elsewhere  on  the  coast:  here  are  11  fishing-boats.  At  Se.ygreisn  is  a 
small  pier  built  for  shipping  lime,  no  longer  used.  At  Johnshaven  is  an  inlet  protected  by 
high-water  rocks,  at  which  much  corn  is  shipped ; the  dues,  levied  by  the  proprietor  under  a 
charter,  were  113/.  in  1846. 

Stonehaven,  well  sheltered  to  the  southward  by  Downie  Point,  has  an  area  of  about  five 
acres,  enclosed  by  piers,  with  a depth  of  15  feet  at  high-water  springs  at  the  pier  head  ; two 
inner  jetties  form  the  southern  portion  into  an  inner  harbour,  with  an  entrance  50  feet  wide, 
and  having  12  feet  alongside  the  quays.  There  are  leading  lights  on  the  north  pier  head. 
The  arrivals  last  year  were  1 18  vessels  of  5981  tons,  and  the  revenue  539/.  The  whole  outlay 
on  the  works  has  been  9000/.,  and  the  present  debt  is  10,896/.  This  harbour,  although  small, 
has  some  natural  advantages,  which  makes  it  of  value  to  the  coasting  trade,  aud  particularly  as 
affording  refuge  at  tide  time  in  the  bight  of  a bay,  from  which,  in  an  easterly  gale,  it.  would  be 
difficult  to  escape.  Stonehaven  is  the  chief  station  of  a fishery  district,  55  miles  in  length, 
extending  from  Broughty  Ferry  in  the  Tay  to  Gi idleness,  and  comprising  22  fishing  villages, 
employing  29S  boats  and  1154  men;  at  Aucbmitliie  and  Johnshaven,  two  of  the  principal 
villages,  having  respectively  37  and  10  boats,  which  follow  the  long-line  and  lobster  fishing 
with  much  success,  there  is  no  pier  or  landing  place  whatever,  and  the  want  of  accommo- 
dation is  much  felt  by  the  fishermen.  Oft"  Cowie,  on  the  north  side  of  the  bay,  is  a projecting 
ledge  of  rocks,  called  the  “ Touties,”  sheltering  a creek  which  at  half-tide  may  be  run  for  when 
other  places  cannot  be  attempted  : here  are  14  boats.  PortlethkN,  a creek  well  defended  by 
a reef  of  rocks,  called  “ Craig  Maron,”  has  13  fishing-boats;  and  Findon,  noted  for  its  cured 
haddocks,  has  no  landing-place  for  its  12  boats  to  land  their  fish. 


Aberdeen,  at  the  mouth  of  the  Dee,  immediately  to  the  north  of  the  well-known  pro- 
montory of  Girdleness,  now  takes  rank  in  point  of  revenue  as  the  fourth  port  of  Scotland.  In 
spite  of  its  few  natural  advantages,  it  is  rapidly  advancing  in  wealth  and  commercial  import- 
ance, and  can  boast  of  some  of  the  fiuest  steamers  in  the  United  Kingdom  constantly  plying 
between  Aberdeen  and  London. 


As  far  back  as  the  year  1607  improvements  began,  by  the  erection  of  the  south  pier  ; but  it 
...  t . 1-  which  is  the  great  feature  of  the  harbour,  was  designed  by 


was  not  till  1775  that  the  north  pier,  & - - , 

Smeaton.  This  pier,  of  rubble-stone,  with  a facing  of  ashlar  work  from  low  water  upwards,  18 


jluis,  pier,  ui  ruuuie-siuue,  yyuh  « — , ,,  , j i 

f carried  out  500  yards  at  right  angles  to  the  coast;  the  pier  head  was  repeatedly  washed  down 
| All  finished  in  the  present  slipper  form,  having  the  stones  clamped  together  wit  ars  o iron. 


Retmie.Telfordi'w^lkTr^Giblf'and  other  eminent  engineers,  were  subsequently  consulted  on 
improving  the  interior  of  the  harbour,  and  the  result  has  been  the  Ji^rs^n^0*ft 


Dee  to  the  southward,  and  the  conversion  of  the  old  channel  along  the  face  of  the ‘town -quays 
into  a floating  dock  of  34  acres  in  extent,  having  1570  yards  of  quayage  with  19  feet  depth, 
and  660  yards  with  16  feet  depth  of  water,  affording  accommodation  for  moie  than  dUU 
vessels ; the  entrance  lock  to  be  250  feet  by  60  feet  wide,  the  sill  21  feet  below  the  level  of  big 
water,  and  the  gates  to  be  chiefly  of  iron.  The  lock  is  in  course  of  construction  under  Mr. 


I-  auu  me  gates  to  oe  cmctiy  oi  iron.  iu»  iuon.  « — — - _„_aT 

k Abernethy,  the  resident  engineer,  and,  as  far  as  the  works  have  proceeded,  they  appMr  equal 
I *"  any  of  the  kind  in  the  United  Kingdom.  It  is  expected  that  they  will  be  finished  in  the 

1 T.  i.  ■ tin  nnn  7 


| course  of  1848;  the  estimate  for  the  whole  is  110,000/.  . A .narn 

f , The  harbour  is  governed  by  31  Commissioners,  including  the  mamstrateamd  toOT  council 
f da  revenue  during  the  past  year  was  19,8097,  aud  the  debt  217,9097  The  registered  tonna  e 
k belonging  to  the  port  is  335  vessels  of  53,117  tons;  of  these  14  are  steamers,  one  of  which  is 
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of  1 100  tons  burthen.  The  traffic  consists  in  2234  arrivals  of  285,490  tons ; of  these,  164 
vessels  of  21,146  tons  were  from  the  British  colonies  and  foreign,  and  the  customs  duty 
amounted  to  81,433/. 

Besides  a charter  of  King  Charles  I.,  in  1638,  there  are  seven  Acts  of  Parliament  between 
the  years  1773  and  1843,  for  deepening  and  maintaining  the  harbour  of  Aberdeen.  In  pre- 
paring the  last  Bill,  the  Commissioners  took  great  pains  to  procure  information,  and  drew  up  a 
valuable  Report,  accompanied  by  a sheet  of  plans  drawn  to  the  same  scale,  of  all  the  designs 
that  had  been  proposed.  The  Act  gives  authority  to  raise  270,000/.  In  addition  to  the  chief 
works  of  improvement  before  mentioned,  and  a spillwater  channel  which  does  not  appear  to  be 
of  any  use,  the  harbour  has  been  widened  and  deepened  since  1840;  some  sandbanks  at  the 
entrance  of  the  harbour  have  been  dredged  away,  a portion  of  Abercrombie’s  Jetty  has  been 
taken  down  (and  the  rest  ought  to  follow)  ; several  old  warping  posts  and  cairns  of  stone  have 
been  removed  from  the  channel ; 330  yards  of  new  wharfage  have  been  built,  and  efficient 
lights  have  been  placed  to  lead  into  the  harbour.  Until  the  Admiralty  plan  of  1833,  the 
soundings  in  the  harbour  and  over  the  bar  had  been  measured  from  no  fixed  datum  line,  which 
is  extremely  to  be  regretted  ; but  as  far  as  can  be  collected  from  the  Report  of  Rennie  in  1797, 
as  compared  with  its  present  state,  there  has  been  a gain  of  6 or  7 feet  in  depth  over  the  bar, 
and  as  much  as  10  feet  in  some  parts  of  the  harbour ; and  at  high-water  spring  tides  the  depth 
at  the  entrance  is  now  19  feet;  the  width  between  the  pier  heads  is  380  feet,  and  between  North 
Capstan  Point  and  the  opposite  jetty,  at  an  extremely  inconvenient  spot  where  the  long  steamers 
are  obliged  to  turn  almost  at  a right  angle,  about  350  feet. 

It  appears  that,  at  ordinary  spring  tides,  the  difference  of  level  between  high  and  low  water 
in  the  harbour  furnishes  about  one  million  cubic  yards  of  backwater  on  each  tide;  the  river 
Dee  in  its  ordinary  state  is  said  to  discharge  about  double  this  amount  of  fresh  water  on  each 
tide  (though  we  do  not  know  on  what  data  this  estimate  is  formed),  and  the  bed  of  the  river 
and  the  spillwater  channel  together  afford  a reservoir  for  about  three-quarters  of  a million  of 
cubic  yards  of  tidal  water.  Now,  the  floating  dock  of  34  acres  in  course  of  erection  will  ex- 
clude considerably  more  than  half  a million  yards  of  water  on  each  tide,  or  one-third  of  the 
whole  ; the  proposed  diversion  of  the  Dee  and  the  embankment  of  80  acres  of  ground,  over  the 
greater  part  of  which  we  believe  the  high  tides  now  flow,  will  exclude  at  least  as  much  more, 
and  it  will  require  much  caution  in  carrying  out  these  works,  and  a heavy  expense  will  be  in- 
curred in  providing  full  compensation  for  this  large  amount  of  water  about  to  be  excluded,  for 
Aberdeen  bar  cannot  afford  to  lose  one  foot  of  tidal  scour.  The  intelligent  resident  engineer 
is  fully  aware  of  the  necessaiy  works,  but  will  the  funds  be  forthcoming,  after  the  dock  shall 
be  completed,  to  enable  him  to  deepen  the  channel  of  the  river  above  the  bridge,  as  far  as  is 
requisite  to  obtain  a similar  tidal  reservoir. 

There  are  several  building  slips  at  Aberdeen,  employing  600  shipwrights,  and  many  of  the 
finest  vessels  in  the  kingdom  have  been  built  here ; the  foundries  are  capable  of  making  aud 
repairing  all  sorts  of  steam  machinery ; there  are  three  patent  slips,  hut  no  graving  docks. 
Besides  the  2080  yards  of  wharfage  within  the  floating  basin,  there  will  be  370  yards  in  the 
tidal  harbour ; there  are  seven  cranes  on  the  quays,  and  a pair  of  sheers  for  lifting  machinery  of 
20  tons  weight.  There  is  a steam  dredger  or  17-horse  power,  which  lifts  300  tons  of  soil  a-day, 
at  a cost  of  4 \d.  a-tori.  The  seafaring  population  of  the  port  is  2300  ; there  are  40  pilots, 
and  a life-boat.  The  fine  steamers  that  trade  between  Aberdeen  and  London  have  adopted 
the  true  principle  of  lighting  by  night ; they  carry  two  distinguishing  lights  vertical,  and  on  the  line 
of  keel,  one  at  the  mast  head,  or  near  the  top  of  the  funnel,  the  other  on  a stancheon  at  the  stem. 

The  salmon  fishers  on  the  Dee,  as  well  as  on  the  Tay  and  elsewhere,  have  thrown  great  ob- 
stacles in  the  way  of  improvement ; the  rental  of  the  fisheries  in  the  river  and  along  the  shores 
is  about  6000/.  The  cost  of  the  several  Acts  of  Parliament  for  improving  the  harbour  for  pub- 
lic benefit  has  exceeded  15,000/.  A breakwater  has  been  proposed,  to  extend  from  Girdleness 
in  a curved  line  to  the  northward,  and  enclose  an  area  of  20  acres,  having  a depth  of  4 fathoms 
and  upwards.  Nigg  Bay,  just  to  the  southward  of  the  Ness,  has  also  been  spoken  of  as  a site 
for  an  asylum  harbour. 

It  is  worthy  of  notice  that  as  far  back  as  the  year  1805,  Jessop  and  Telford,  in  a joint 
report  on  Aberdeen  Harbour,  recommended  the  use  of  a steam-dredging  machine  for  ff  deepen- 
ing the  bar this  is  the  first  mention,  in  Scotland,  we  believe,  of  the  application  of  steam  to 
this  machine,  which  has  since  proved  itself  to  be  the  great  cure — the  only  efficient  remedy— 
for  our  harbours.  Its  earliest  application  was  by  Grimshawe  in  1796,  and  Bentham  in  1802; 
but  the  first  use  of  the  steam-dredge  in  Scotland  was  probably  by  Telford,  on  the  Caledonian 
Canal,  and  on  the  Clyde  in  1824,  and  whether  applied  in  deepening  a river  or  a harbour,  the 
best  results  have  invariably  followed  in  proportion  to  the  freedom  with  which  it  has  been  used,  j 

The  further  alterations  proposed  at  Aberdeen  are,  to  deepen  the  entrance,  to  divert  the  river  ; 
still  more  to  the  southward,  to  deepen  and  widen  its  chanuel,  to  remove  the  great  obstruc- 
tion  of  the  North  Capstan  Point,  to  take  down  the  south  pier,  and  to  make  a sloping 
beach,  to  be  continued  easterly  to  the  breakwater  at  the  south  side  of  the  entrance  of  the 
harbour.  These  are  large  and  expensive  works,  and  although  the  harbour  revenue  has 
doubled  within  the  last  fifteen  years,  and  will  probably  go  on  increasing,  they  caunot  be 
completed  without  burthening  the  port  with  a heavy  debt.  We  are  far  from  wishing  to 
discourage  improvement  and  rightly-directed  enterprise;  on  the  contrary,  we  are  of  opinion 
that  the  best  and  most  economical  mode  of  dealing  with  a harbour  is  to  make  a large  outlay 
on  a well-matured  plan  at  once,  and  to  follow  it  up  till  completed; — but  if  the  real  welfare 
of  the  shipping  interest  had  been  the  main  object  in  view,  it  would  have  been  more  prudent 
to  have  first  deepened  the  entrance,  and  to  have  widened  and  dredged  the  river,  so  as  to  have 
compensated  for  the  large  amount  of  tidal-water  about  to  be  excluded  by  locking  up  the  greater 
part  of  the  present  reservoir,  since  no  amount  of  internal  accommodation  could  make  up  f°r 
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the  decrease  of  even  a foot  of  water  over  the  bar,  or  compensate  for  the  risk  to  life  and  pro-  Scotland. 

perty  incurred  by  waiting  several  hours  in  an  easterly  gale  in  the  bay  for  tide  to  enter  the  

harbour. 

Newburgh  lies  on  the  south  side  of  the  river  Ythan,  at  half  a mile  within  its  mouth.  Newburgh. 
There  is  a depth  of  lli  feet  on  the  bar  at  spring-tides,  but  the  channel  is  shifting,  and  requires 
caution  in  approaching  it.  The  arrivals  in  184G  were  97  vessels  of  7125  tons,  and  the 
revenue  156/.  The  Ythan  is  navigable  by  small  craft  for  a few  miles  higher,  and  mi^ht 
be  deepened  to  Loggie  Buchan  and  Ellon,  from  5 to  8 miles  up  the  river,  which  would  afford 
great  facility  for  trade  to  that  district  of  the  country. 

Boddam,  a fishing  village  immediately  north  of  Buchanness,  has  two  small  harbours,  well  Boddam. 
protected  by  the  outlying  rocks,  frequented  by  69  boats,  and  168  men  employed  in  the  herring 
fisheries.  As  this  is  the  nearest  shipping  place  for  the  well-known  Sterling  Hill  pink  granite,  it 
might  be  worth  while  to  enlarge  and  complete  the  north  harbour,  so  as  to  give  shelter  to  0 Vic.  c.  25. 
coasters.  Revenue,  6 11.  for  1846,  and  the  arrivals,  39  vessels  of  1691  tons. 


Pete  nil ic  ad  holds  a central  station  between  the  great  Friths  of  Forth  and  Moray,  and  from  Peterhead. 
its  advanced  position  on  the  eastern  extreme  of  the  coast  of  Scotland,  it  forms  a turning  point 
in  the  navigation  of  these  much-frequented  shores.  It  is  also  well  known  as  the  head-quarters 
of  the  Greenland  whale  fishery,  and  iatterly  has  become  the  principal  herring  fishing  station  on 
this  part  of  the  coast. 

Peterhead  has  the  great  advantage  of  a north  and  south  harbour,  respectively  of  1 1 and  See  plan,  p.  346. 

7 acres  in  extent.  The  south  harbour  was  designed  by  Smeaton  in  1773,  and  completed 

in  1781 : it.  was  enlarged  and  deepened  by  Rennie  in  1807 ; the  north  harbour  was  planned  by 

Rennie  in  1806,  partly  executed  by  Telford  in  1820,  and  completed  by  Messrs.  Stevenson  in  App.  Nos.  206-7. 

1S27.  The  harbours  are  formed  by  connecting  two  small  islands,  which  lie  off  the  shore  with 

the  mainland  by  a central  causeway,  with  the  addition  of  piers  north  and  south,  leaving  an  See  section,  p.  712. 

entrance  90  feet  in  width.  The  soul  h harbour  is  quite  dry,  and  the  north  nearly  so  at  low-water 

springs,  with  an  1 1 feet  rise  of  tide.  There  is  a graving  dock  on  the  east  side  of  the  north 

harbour,  130  feet  long:  entrance,  34  feet  wide:  length  of  quays,  380  yards  in  the  south  App.  Ev. p.  301. 

and  740  yards  in  the  north  harbour;  a fixed  red  light  is  shown  at  the  south-west  pier-head. 

At  a very  early  period  the  situation  and  usefulness  of  the  harbour  at  Peterhead  attracted 
public  attention  and  support ; the  Government  and  the  Convention  of  Royal  Burghs  have  App.  No.  209. 
assisted  it  with  funds,  as  well  as  the  trustees  of  the  Merchant  Maiden  Hospital  at  Edinburgh, 
who  hold  the  chief  property  in  the  town.  In  the  years  1808  and  1818  the  Commissioners  of 
Highland  Roads  and  Bridges  contributed  16,000/.  (against  a similar  sum  raised  by  the  trus-  App.  No.  489. 
tees)  towards  the  erection  of  the  piers;  and  the  total  expenditure  on  the  two  harbours  since 
1797  exceeds  67,000/.  The  arrivals  last  year  were  672  vessels  of  40,674  tons,  including 
109  vessels  from  foreign,  besides  230  vessels,  the  average  number  for  the  last  12  years  that 
have  put  in  wind-bound.  There  are  14  Greenland  ships  belonging  to  the  port,  and  more  than 
100  American,  Archangel,  and  Baltic  ships  call  annually  for  orders.  The  harbour  revenue  is 
3372/.,  and  the  debt  32,961/.  Besides  the  whale  fishing,  Peterhead  is  the  great  resort  of  the  8 Geo.  IV.  c.  34. 
herring  fishery  on  this  coast;  395  boats,  employing  2000 men  and  boys,  fished  from  this  place 
during  the  past  season,  and  were  it  for  these  boats  alone  the  harbour  should  be  deepened,  as 
much°damage  often  arises  both  to  the  boats  and  fish  by  the  entrance  being  blocked  up  by  boats 
returning  at  low  water  of  spring  tides. 

Peterhead  has  often  been  spoken  of  as  a site  for  a deep-water  harbour  of  refuge,  and  its  App.  No.  213. 
advantageous  position,  as  the  easternmost  headland  on  the  coast  of  Scotland,  the  long  list  of 
wrecks  that  have  takeu  place  in  its  immediate  neighbourhood,  the  number  of  wind-bouud  App.  No.  215. 
vessels  seeking  shelter,  the  vicinity  of  granite  quarries,  and  other  reasons  adduced  by  the 
eminent  engineers  whose  Reports  will  be  found  in  the  Appendix,  are  strong  points  in  its  favour.  App.  No.  214. 

But  as  such  a work  must  be  a national  undertaking,  the  trustees  will,  in  the  mean  time,  better 

consult  the  real  interests  of  the  harbour  by  carrying  out  the  minor  works  quite  within  their 

means,  and  which  the  increasing  demands  of  shipping  fully  warrant,  such  as  deepening  the 

south  harbour  and  improving  its  entrance,  by  the  removal  of  the  dangerous  rock  called  the 

Maw  Craig,  by  laying  down  a patent  slip,  and  especially  in  making  a communication  between  App.  Ev.  p.  301. 

the  two  harbours,  an  improvement  so  simple  and  so  obvious  that  it  is  difficult  to  understand 

why  it  has  been  so  long  delayed,  and  without  which  half  the  advantage  of  the  fine  natural 

position  of  Peterhead  is  thrown  away. 


Fraserburgh  is  only  second  to  Peterhead  in  position,  being  close  to  the  promontory  of  Kin-  Fraserburgh. 
naird’s  Head,  the  landfall,  or  point  of  departure  for  all  vessels  coming  from  or  bound  to  the 
north,  and  directly  in  the  track  of  the  chief  trade  of  the  Moray  Firth  and  Caledonian  Canal.  See  plan,  p.  346. 
It  is  also  the  head-quarters  of  a fishing  district  22  miles  in  extent,  employing  456  boats  and 
950  men  and  bovs.  , _ y , , -T 

It  appears  that,  as  early  as  1745,  a stone  pier  was  built  in  Fraserburgh  Bay.  In  the  year  App.  No.  .2^. 
1807,  Rennie  designed  the  present  North  Pier,  which  wjft  constructed  of  granite,  and  completed 
in  1811,  at  a cost  of  11,250/.,  half  of  which  was  paid  by  Government;  the  south  pier  was  built  App.  No.  489. 
by  Stevenson  in  1818,  the  middle  pier  or  jetty  in  1830,  making,  with  excavation,  the  sum  ol 
25,702/.  expended  on  the  harbour.  The  area  thus  enclosed  is  8 acres  in  extent,,  and  has  a App.  No.  224. 
depth  of  15  feet  in  the  outer  harbour  and  12  feet  in  the  inner  at  high-water  spring-tides.  1 he 
arrivals  in  1846  were,  341  vessels  of  18,065  tons,  of  which  34  vessels  were  from  the  colonies  _ 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


XXXIV 


SUMMARY  REPORT  on  the  STATE  of  the  HARBOURS 


Scotland. 

2 & 3 Vic.  c.  63. 
App.  No.  223. 

App.  No.  221. 

Pjttulie. 

App.  No.  227. 
App.  No.  494. 
Macduff. 

See  plan,  p.  346. 

App.  No.  231. 


App.  No.  232. 


Banff. 


See  plan,  p.  346. 


App.  No.  489.' 

See  section,  p.  712. 
App-  No.  236. 
App.  No.  235.' 


and  foreign.  The  revenue  is  2218/.,  and  the  debt  12,4%/.  Vessels  which  stand  in  need  of  it 
will  find  here  the  great  convenience  of  a patent  slip. 

Fully  300  fishing  boats,  100  of  which  belong  to  the  place,  resort  here  every  season,  and  great 
complaints  are  made  by  the  fishermen  that  harbour  accommodation  docs  not  keep  pace  with 
the  increase  of  trade,  and  that  there  is  great  want  of  curing  ground  ; complaints,  too,  are  made 
of  the  little  value  of  the  North  Harbour,  owing  to  its  great,  exposure.  A design  for  an  exten- 
sion of  pier,  so  as  to  give  the  requisite  shelter,  has  been  prepared  ; but  the  estimate  of  20,000/, 
is  considered  too  heavy  for  the  harbour  funds;  yet.  looking  at  the  position  ol  Fraserburgh, 
the  refuse  it  affords  to  wind-bound  vessels,  and  the  extent  and  value  of  its  fisheries,  there  are 
few  places  on  this  coast  on  which  such  a sum  could  bo  more  beneficially  expended. 

At  Pittulte,  or  rather  at  Sandhaven,  a quarter  ol  a mile  to  the  eastward,  a harbour 
was  constructed  by  the  Fishery  Board,  in  1838,  irom  a design  by  Mr.  Mitchell,  (.  .li.  The 
main  piers  extend  150  yards  off-shore  in  an  east-north-east  direction,  with  a return  head  of 
43  yards  to  the  south-east ; cost  4205/.,  three-fourths  of  which  were  contributed  by  the  Board 
on  the  part,  of  the  public.  Here  are  45  fishing-boats ; the  harbour  is  well  sheltered  and  smooth 
in  all  winds.  The  dues  last  year  levied  by  order  of  the  proprietor,  amounted  to  41/.  Rose- 
hearty  is  a very  small  harbour,  sheltered  by  two  high  piers ; it.  has  74  boats.  Hie  dues,  levied 
by  charter  of  King  Charles  II.,  were  75/.  Cairnbulg,  Invoralochy,  and  St.  Comb’s,  are  creeks 
affording  shelter  respectively  to  6G,  77,  and  46  fishing-boats : they  have  no  piers  nor  any 
harbour  accommodation  whatever. 

Macduff,  lving  on  the  eastern  side  of  the  Bay  of  Banff,  has  the  great  advantage,  on  this  part 
of  the  coast,  of'  a western  aspect,  and  is  thus  partly  sheltered  from  the  heaviest  gales,  although 
there  is  still  a heavy  run  of  the  sea  in  the  harbour.  The  present  harbour  contains  an  area  of 
about  3i  acres,  enclosed  within  stone  piers,  built,  in  1820,  at  the  expense  of  the  Earl  of  Fife, 
to  whom  the  harbour  b dongs ; the  whole  area  is  dry  at  low-waler,  and  there  is  a depth  of 
14  feet  at.  the  pier  heads,  and  11  feet,  at  the  quays,  at  high-water  spring  tides.  Besides  nume- 
rous fishincr-boats,  Macduff  has  a thriving  coasting  trade,  and  the  harbour  dues  were  leased 
for  221/. 

The  want  of  a low-wafer  harbour,  accessible  at  all  times  of  tide,  being  much  felt  on  this 
coast  (as  there  is  none  from  Cromarty  to  the  Tay,  a distance  of  200  miles),  it  is  proposed  to 
throw  out.  breakwater  piers,  enclosing  an  area  of  7 acres,  and  to  have  22  feet  at  the  pier-heads 
at  low-water  spring  tides;  the  northern  pier  to  extend  from  the  elbow  of  the  present  east,  pier 
for  190  yards,  in  a north-west  direction.  This  bold  undertaking  is  to  he  carried  out  at  the 
expense  of  the  noble  proprietor  of  the  harbour  and  of  the  adjoining  estates.  The  design  for  the 
harbour  is  by  Mr.  Bremner,  C.  E.,  and  as  from  the  exposed  nature  of  the  coast,  it  is  necessary 
to  complete  the  work  as  rapidly  ns  possible,  he  proposes  to  build  a nearly  vertical  wall,  to  be 

fut  together  in  large  masses  floated  out  in  caissons,  and  t.o  be  sunk  at  once  into  their  places, 
t seems  desirable  that  the  northern  arm  of  the  breakwater  should  be  first  carried  our,  as  a 
test  of  the  mode  of  construction  proposed,  and  as  most  essential  to  the  security  of  the  harbour, 
and  it  is  with  this  condition  that  the  Admiralty  has  given  its  assent  to  the  measure.  In  the 
course  of  improvements,  the  Collie,  a detached  rock,  covered  at  half  tide,  lying  a quarter  of  a 
mile  north-east  of  the  pier-head,  should  have  a conspicuous  perch  placed  on  it,  or  be  blasted 
away. 

Banff,  on  the  western  side  of  the  same  shallow  bay,  has  had  greater  natural  difficulties  to 
contend  with  ; nor  do  these  difficulties  seem  to  have  been  grappled  with  by  any  well-considered 
plan:  make-shifts  apparently  have  been  adopted  from  time,  to  time  as  any  one  defect  became 
more  prominent  than  another,  and  the  consequence  has  been  that,  jet  ty  upon  jetty  and  pier  after 
pier  have  been  built,  till  the  interior  of  the  harbour  has  become  a labyrinth  of  stone  walls. 
There  is,  however,  much  to  be  said  in  excuse;  the  evils  of  a shallow  bay,  of  a river  bringing 
down  large  quantities  of  sand,  and  of  an  exposure  to  north-easterly  gales,  were  not  easy  to  be 
dealt  with ; and  seeing  that  such  difficulties  were  unavoidable,  it  would  have  appeared  the 
more  prudent  plan  for  the  trustees  to  have  limited  their  views  to  making  the  most  of  their 
small  tidal  hai'bour,  rather  than  to  have  aimed  at  excavating  an  outer  harbour,  or  at  carrying 
out  an  expensive  pier  into  deep  water. 

The  present  harbour  consists  of  an  outer  and  inner  basin,  having  an  area  of  about  four  acres, 
enclosed  by  piers;  the  inner  harbour  was  built  at  an  early  period,  and  was  formed  by  a north 
quay  and  an  eastern  pier  placed  on  a projecting  ridge  of  rocks,  and  within  these  containing  a 
western  pier  and  two  jetties.  As  far  back  as  the  year  1806,  the  inhabitants  desired  to  enlarge 
their  harbour  by  enclosing  an  inlet  to  the  northward,  used  as  a boat  harbour;  and  in  1818,  Mr. 
Telford  having  given  a plan  for  improvement  at  an  expense  of  14,000/.,  one-half  the  sum  was 
raised  by  public  subscription,  and  the  remainder  contributed  by  Government  out  of  the  Forfeited 
Estates  Fund.  The  work  was  far  advanced  towards  completion,  when  in  the  great  storm  of. 
the  22nd  October,  1819,  a portion  was  beaten  down  by  the  waves,  and  repaired  by  a further 
joint  contribution  of  2000/.  This  outer  north  pier  or  breakwater  is  of  rubble-stone  faced  with 
ashlar,  with  a long  slope  to  seaward ; the  pier  is  1 1 yards  in  width  at  the  surface  of  high  water, 
and  33  yards  at  its  base.  In  1837,  only  17  years  after  its  completion,  this  pier  was  found  to  be 
in  so  insecure  a state  from  the  action  of  the  waves  upon  its  long  sea  slope,  and  from  its  being 
placed  exactly  at  right  angles  to  the  greatest  force  of  the  waves,  that  it  was  necessary  to  protect 
it  by  chain  cables,  iron  clamps  and  blocks  of  stone,  varying  from  15  to  40  tons  weight,  which 
latter  were  ingeniously  transported  by  Mr.  Bremner,  C.E.,  aud  dropped  along  the  outer  edge 
of  the  breakwater,  and  thus  it  remains  at  present. 

The  arrivals  at  Banff  in  1846  were  190  vessels  of  11,560  tons,  of  which  16  vessels 
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were  from  the  colonies  or  foreign,  and  (he  customs  dues  amounted  to  1849/.  The  tonnage  Scotland 

belonging  1o  the  port  was  111  vessels  of  8714  tons,  the  revenue,  levied  by  the  Act  of  1840,  

was  836/.,  and  the  debt  8071/.  The  remedy  that  has  been  proposed  for  some  of  the  chief  3 & 4 Vic.  c.  114 
evils  under  which  the  harbour  labours,  and  which  seems  within  the  reach  of  a moderate  out- 
lay, is  to  close  up  the  entrance  to  the  new  harbour,  to  deepen  and  improve  the  entrance  to 
the  old  one,  and  to  open  a communication  between  them;  to  shorten  the  central  quay,  and 
remove  one  or  both  of  the  small  jetties,  and  make  a slope  and  beaching-place  at  the  upper  end 
the  Old  Basin  for  the  swell  to  expend  itself,  and  for  vessels  to  check  their  way  upon  when 
running  in  before  a gale ; to  deepen  the  channel  and  harbour  generally,  to  blast  away  the  App.  No.  237. 
Bobby  Leel  Ilock  lying  just,  at  the  entrance— a disgrace  to  any  harbour,  and  to  turn  the 
course  of  the  Dovern  as  far  as  possible  away  from  the  harbour’s  mouth. 

Portsoy,  Cullen,  W hitehills,  and  Gardenstone,  are  small  pier  harbours,  having  respectively  Portsoy. 

12,  30,  25,  and  18  fishing  boats  belonging  to  them.  Portsoy  has  an  inner  and  outer  harbour, 

with  10  feet  water  on  springs,  and  a fair  district  trade  in  grain  and  coals.  Its  revenue  for  the  App.  No.  240. 

last  year  was  441/.,  and  the  arrivals,  112  vessels  of  6046  tons.  Cullen  has  the  disadvantage 

of  being  situated  at  the  east  end  of  a long  flat  shore,  and  is  continually  liable  to  silt  up.  Its 

revenue  is  1 18/.,  and  the  sum  expended  by  the  proprietor  on  the  harbour  appears  to  be  13,000/.  App.  No.  242. 

The  three  first-named  creeks,  as  well  as  Black  pots,  are  on  the  estate  of  the  Earl  of  Seafield. 

Portknockie  has  no  pier,  but  more  natural  protection  than  any  creek  along  this  part  of  the  App.  No.  241. 
coast : it  employs  81  fishing-boats  and  410  men.  Findochtie,  a small  deep-water  creek,  has  3S 
boats,  and  Port  Essie  50. 


Buckie,  well  known  for  its  fine  fishing  boats,  and  its  spirited  fishermen — who  steadily  pursue  Buckie. 
the  deep-sea  fishery  all  the  year  round,  and  thus  really  deserve  the  name  of  fishermen — employs 
163  boats  and  Sl5  men.  It  has  no  pier  nor  harbour,  except  what  these  industrious  men  have 
recently  constructed  from  their  own  resources;  indeed,  throughout  this  populous  district,  from 
Port  Gordon  to  Spey  mouth,  one  of  the  earliest  and  best  fishing  stations,  occupied  by  416  boats,  App.  No.  494. 
employing  2,100  men.  there  is  a very  great  want  of  harbour  accommodation,  which  acts  as  a great 
discouragement  to  the  fishery. 


Port  Gordon  has  a small  district  trade,  and  the  arrivals  last  year  were  76  coasters,  of  Port  Gordon. 
4500  tons,  besides  38  fishing  boats,  manned  by  196  men  belonging  to  the  place.  Its  revenue 
is  189/.  At  Garmouth  and  Kingston,  on  the  west  bank,  at  the  entrance  of  the  Spey — the  most 
rapid  river  in  Scotland — a thriving  trade  in  ship  building  and  in  railway  sleepers  is  carried  on, 
from  the  abundant  supply  of  larch  and  fir  which  flourish  on  the  banks  of  the  Spey;  but  there 
is  no  pier,  and  the  outlet  of  the  river  is  gradually  working  its  way  to  the  westward,  to  the 
damage  of  the  houses  in  Kingston.  The  arrivals  last  year  at  Ganuouth  were  106  vessels,  of 
5254  tons;  the  dues  levied  by  authority  of  the  proprietors  were  64/.  App.  No.  241. 


Lossiemouth  old  harbour  is  formed  by  the  outlet  of  the  river,  which  falls  into  a shallow  Lossiemouth. 
sandy  bay,  between  stone  piers,  now  in  a dilapidated  state,  and  the  channel  is  much  sanded  up. 

The  new  harbour  at  Stotfield,  at  a quarter  of  a mile  to  the  northward,  lies  on  the  east  side  of 
the  extreme  rocky  point  of  Coulard  Head  ; it  has  been  chiefly  quarried  out  of  the  solid  rock, 
and  the  stone  used  in  building  a massive  breakwater  pier  to  shelter  the  harbour  from  north- 
easterly gales.  The  harbour  consists  of  an  inner  and  outer  basin  of  about  two  acres,  affording  See  plan,  p.  346. 
220  yards  of  quayage,  having  a depth  of  12  feet  at  high-water  spring  tides  : the  entrance 
facing  the  south-east  is  60  feet.  wide.  The  north  quay  and  inner  basin  have  recently  been  ex- 
tended, at  a cost  of  4190/.  The  arrivals  and  sailings  in  cargo  during  the  past  year  were  App.  No.  491. 

121  vessels  of  7650  tons;  the  harbour  revenue  was  905/.,  and  the  debt  8000/. 

Lossiemouth  may  be  considered  the  sea-port  of  Elgin,  from  which  town  it  is  distant  about 
five  miles;  the  merchants  and  tradesmen  of  that  burgh,  in  1834,  finding  the  old  harbour  very- 
inadequate  to  the  increasing  trade  of  the  district,  formed  a joint-stock  company,  and  obtained 
an  Act  of  Parliament  empowering  them  to  raise  20,000/.,  in  order  to  construct  a harbour  4 8s  5 Will.  IV.  c. 
according  to  a certain  deposited  plan,  and  to  levy  dues  in  proportion  according  to  a certain  8^- 
schedule  of  rales.  It  appears,  from  documents  printed  in  the  Appendix,  that  no  sooner  App-  No.  246. 
was  the  Act  obtained  than  the  proprietors,  finding  that  the  proposed  harbour  was  likely  to  cost 
too  much  money — and  fully  aware  that  there  was  no  authority  to  control  their  actions  or  guard 
the  interests  of  the  public — proceeded  to  erect  a harbour  upon  a plan  totally  different  from  the 
one  for  which  an  Act  of  Parliament  was  obtained,  costing  less  money,  and  affording  less  accom- 
modation, but  for  which  they  levy  upon  the  public  the  maximum  dues  allowed  by  the  Act.  It 
further  appears  that  there  is  no  competent  harbour-master,  no  pilots,  no  warping-buoy,  and  PP-  °- 2 7' 
apparently  no  one  acquainted  with  the  requirements  and  wants  of  sailors  and  shipping  con- 
nected with  the  harbour. 


Covesea  Skerries.— Three  miles  to  the  westward  of  Coulard  Head  is  the  salient  point  of  Covesea  Skerries. 
this  line  of  the  coast,  off  which  lie  the  dangerous  reefs  of  Hallimau’s  Scars,  and  Covesea 
Skerries,  the  former  marked  by  a beacon,  the  latter  by  a brilliant  revolving  light,  160  feet  high, 
and  visible  18  miles,  recently  placed  by  the  Commissioners  of  Northern  Lights,  and  firstlighted 
on  the  15th  May,  1846.  Until  this  period,  the  extent  of  coast  from  Kinnaird’s  Head  to 
Inverness,  a distance  of  70  miles,  remained  without  any  light. 


Hopeman  is  a small  cove,  formed  in  the  sandstone  rock,  chiefly  for  the  purpose  of  shipping  Hopeman. 
stone  from  a quarry.  It  is  covered  by  a pier,  making  a sort  of  outer  and  inner  harbour,  with 
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an  entrance  36  feet  wide.  A heavy  north-west  gale  in  1844-5  made  a breach  through  the  pier, 
which  has  been  converted  into  an  entrance  provided  with  boom  gates  in  case  of  need.  There 
is  a depth  of  17  feet  at  the  pier-head  at  high-water  spring  tides.  Besides  a small  district  trade 
there  are  38  fishing- boats,  employing  114  men  and  boys  belonging  to  the  place;  a good  fishing- 
ground  lies  immediately  outside  the  harbour. 

Burghead,  or  Brouchead  harbour,  immediately  to  the  westward  of  the  bluff,  rocky 
promontory  of  the  same  name,  has  an  area  of  about  two  acres;  the  entrance  is  sheltered  by  a 
pier  extending  80  yards  to  the  south-west,  and  continued  by  a timber  jetty  of  similar  length. 
Owing  to  its  western  aspect  and  sheltered  position,  there  is  never  any  very  heavy  sea  oft’  the 
entrance,  and  the  harbour  may  always  be  safely  run  for  at  tide  time.  The  harbour  was  built 
in  1S09 ; the  first  extension  of  the  jetty,  or  breakwater,  for  40  yards,  was  made  in  1834,  and  a 
similar  extension  in  1839.  There  is  a depth  of  16  feet  alongside  the  pier  at  high-water  average 
springtides.  The  cost  of  the  harbour  has  been  24,321/.,  at  the  sole  expense  of  the  public- 
spirited  proprietor  of  Burghead.  The  arrivals  last  year  were  341  vessels,  of  22,477  tons;  the 
revenue,  levied  by  charter,  395/.  This  is  a considerable  fishing  station,  with  31  boats,  employing 
104  men  and  boys. 

Findhorn  lies  on  the  north-east  side  of  its  loch  or  haven,  which  has  a shifting  bar  at  its 
entrance,  having  14  feet  over  it  at  high-water  ordinary  spring  tides,  but  it  is  not  safe  to  take  it 
in  north-easterly  gales.  The  bar  gradually  works  to  the  westward,  to  a certain  point,  when  it 
breaks  out  again  to  the  eastward.  There  are  two  good  piers  at  the  village,  and  vessels  drawino 
12  feet  can  reach  them  in  fine  weather.  A thriving  trade  is  carried  on  in  coal,  lime,  and  rail- 
way sleepers,  cut  from  the  neighbouring  larch  forests.  The  arrivals  last  year  were  2 14  vessels, 
of  13,600  tons,  four  of  which  vessels  were  from  foreign,  besides  68  calls  of  passing  steamers. 
The  revenue,  levied  under  an  Act  of  1777,  was  leased  for  625/.  Salmon  in  large  quanti- 
ties is  taken  here,  and  19  boats  are  employed  in  the  herring  fishery. 

Nairn  is  a fishing  station,  employing  12  large  boats  and  62  herring  boats,  manned  by 
171  men.  The  mouth  of  the  river  constitutes  the  harbour,  and  the  entrance  is  both  narrow  and 
shallow,  but  with  a rise  of  14  feet  of  tide  on  springs.  The  old  channel  of  the  river,  on  arriving 
near  the  shore,  took  a sudden  bend  to  the  eastward,  and  ran  for  some  distance  parallel  to  the 
coast  before  reaching  the  sea.  Telford,  in  1820,  gave  it  the  direct  course  which  it  now  holds, 
at  a cost  (including  compensation  paid  to  a salmon  fishery)  of  5500/. ; but  most  of  the  harbour 
works  were  damaged  by  the  great  flood  of  1829.  Whether  the  change  of  direction  of  the 
stream  was  any  improvement  seems  doubtful : the  fishermen  state,  that  within  their  memory  a 
vessel  of  200  tons  has  come  in  by  the  old  channel,  and  that  as  many  as  17  vessels  have  been 
seen  in  the  harbour  at  one  time ; at  the  time  of  our  visit,  only  fishing-boats  and  coasters  could 
enter. 

To  remedy  this  inconvenience  a nibble-stone  and  timber  brcakwaler,  400  yards  long,  and 
very  slightly  curved,  is  being  run  out  at  right  angles  to  the  line  of  coast,  on  the  east  side  of  the 
channel,  as  far  as  low  water.  Its  estimated  cost  is  3000/.,  whereof  one-half  to  he  paid  by  the 
Fishery  Board  and  the  other  by  the  burgh.  This  measure  must  be  considered  a bold  experi- 
ment on  an  exposed  shore  with  a structure  apparently  so  feeble,  and,  if  successful,  will  do  credit 
to  the  engineer  in  obtaining  so  much  benefit  at  so  small  a cost.  The  arrivals  in  1846  were 
71  vessels  of  4556  tons,  and  the  revenue  106/. 

Inverness,  the  capital  of  the  Scottish  highlands,  at  fne  outlet  of  the  great  valley  of  the 
Ness,  with  a well-sheltered  anchorage  at  the  head  of  the  Beauley  Frith,  a tractable  river  with- 
out a bar  and  a 14  leel  rise  of  tide,  has  many  natural  advantages,  but  which  do  not  seem  hitherto 
to  have  been  turned  to  the  best  account. 

The  harbour  consists  of  the  sea-reach  of  the  river  Ness,  and,  with  the  exception  of  the 
Thornbush  Quay  and  a small  dock  near  the  town,  it  remains  in  a state  of  nature ; whereas 
there  is  not  around  the  coasts  of  Scotland  a river  to  which  the  dredging-machine  could  be 
applied  with  more  beneficial  results.  The  affairs  of  ihe  harbour  have°been  managed  by  the 
Town  Council,  under  an  Act  of  Parliament  obtained  in  1808,  which  specially  enjoins  “deep- 
ening, scouring,  and  cleansing  the  harbour : yet,  while  the  shipping  dues  have  produced  nearly 
600/.  a-year  for  the  last  quarter  ot  a century,  only  180/.  a-year  has  been  laid  out  on  the 
harbour;  the  natural  consequence  has  been,  that  vessels  that  might  have  come  up  to  the  town 
quays  to  discharge  their  cargoes,  have  been  compelled  to  resort  to  the  basin  of  the  Caledonian 
Canal  for  that  purpose. 

In  spite  of  this  inattention  to  the  obvious  interests  of  the  port,  there  has  been  a rapid  im- 
provement in  trade;  the  arrivals  and  sailings  in  cargo  during  the  past  year  were  764  vessels,  of 
82,519  tons;  of  these  11  vessels  were  to  and  from  the  British  colonies  and  foreign,  and  the 
customs  duty  was  6154/.  The  harbour  revenue  also  has  proportionably  increased,  having 
more  than  doubled  within  the  last  ten  years,  and  is  now  1,180/.  By  an  array  of  figures,  not 
easy  to  he  understood,  it  is  made  to  appear  that  the  harbour,  notwithstanding  the  small  outlay 
upon  it  above  mentioned,  is  indebted  3498/.  to  the  corporation. 

One  difficulty  at  Inverness,  which  hitherto  appears  to  have  been  overlooked,  is  tile  great  fall 
in  the  bed  of  the  river:  the  fall  from  Loch  Ness  is  45  feet  in  a distance  of  seven  miles,  in 
consequence,  the  tide  barely  reaches  two  miles  up  the  river,  and  a flood-stream  is  almost  un- 
known; nor  has  this  been  improved  by  the  works  connected  with  the  recent  repairs  of  the 
Caledonian  Canal,  during  which  the  regulating  weir,  at  the  issue  of  the  waters  of  Loch  Ness 
into  the  river,  has  been  somewhat  raised,  and  however  much  the  additional  depth  may  have 
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benefited  the  canal,  it  has  at  the  same  time  given  so  much  additional  descent  and  velocity  lo 
the  waters  of  the  river,  and  increased  its  powers  of  transporting  sand  and  gravel. 

With  reference  to  the  lighting  and  buoying  of  this  part  of  the  coast,  it  appeared  in  evidence 
that  heavy,  and,  we  are  compelled  to  add,  well-founded  complaints  were  made  of  the  utter  want 
of  buoys  and  beacons  in  the  approaches  to  this  port,  and  that  while  the  Caledonian  Canal  had 
been  open  for  traffic  for  a quarter  of  a century,  yet  until  the  11th  May,  1846,  no  light  had 
been  placed  as  a guide  into  the  entrance  of  Inverness,  although  repeated  wrecks  had  occurred; 
and  that  at  the  time  of  our  visit,  when  the  Caledonian  Canal  was  about  to  be  re-opened,  and  a 
far  more  extended  traffic  was  expected,  there  was  not  a single  buoy  or  beacon  to  mark  seven 
dangerous  shoals  which  line  the  channel  on  either  side.* 

A Bill  has  been  brought  into  Parliament  during  the  present  session  creating  a distinct  trust, 
composed  of  17  persons,  for  the  management  of  the  harbour  and  its  funds.  Its  enactments 
are  conceived  in  a highly  liberal  manner  for  the  shipping  interests,  and  confer  much  credit  on 
the  promoters  of  the  measure.  It.  empowers  the  trustees  to  raise  25,000/.  for  its  improvement, 
and  to  carry  out  a plan  lor  widening  and  deepening  the  channel,  but  without  disturbing  the 
general  course  of  the  river  as  now  existing.  If  this  plan  be  acted  upon  with  energy,  and  the 
harbour  revenue  be  faithfully  applied  to  its  legitimate  use,  there  is  little  doubt  of  the  rapid 
increase  of  the  traffic  of  the  port  of  Inverness. 

The  Caledonian  Canal,  a line  of  inland  navigation,  60$  miles  in  length,  extends  in  a 
north-east  and  south-west  direction,  through  the  great  Caledonian  glen,  from  Inverness  to  Fort 
William.  The  peculiar  formation  of  this  valley',  occupied  for  the  greater  portion  of  its  length 
by  a chain  of  inland  lakes  and  extensive  inlets  of  the  sea,  had  long  suggested  the  idea  of  a 
canal,  which,  by  connecting  the  whole,  might  afford  the  means  of  a navigable  communication 
between  the  opposite  sides  of  the  island,  and  thus  save  350  miles  of  intricate  and  stormy  navi- 
gation through  the  Pentland  Frith  and  the  Great  and  Little  Minch. 

As  early  as  1774,  James  Watt  reported  in  favour  of  a canal  on  this  line,  having  locks  25 
feet  wide,  with  10$  feet  depth  of  water;  but  nothing  further  was  done.  In  1801,  Telford  was 
employed  to  examine  the  site;  in  1803  he  reported  favourably  on  it,  and  in  1805  the  works 
were  begun,  with  the  intention  of  completing  them  in  seven  years,  at  an  estimate  of  350,000/., 
the  locks  to  be  170  feet  long  by  40  feet  wide,  and  the  canal  to  have  a depth  of  20  feet  water 
throughout.  As  in  most  similar  works,  the  estimate  of  time  and  cost  was  far  under  the  mark, 
and,  after  numerous  delays,  the  canal  was  opened  for  use,  in  an  unfinished  state  and  with  a 
depth  of  only  15  feet,  in  the  year  1822 — the  total  cost  up  to  that  period  having  been  905,258/. 

The  north-eastern  entrance  of  the  canal  is  atClachnaharry,  on  the  Beauley  Firth,  and  one  of 
the  most  difficult  operations  in  the  formation  of  the  canal  was  the  construction  of  the  sea  lock 
at  that  place,  owing  to  the  flatness  of  the  shore  and  to  the  bottom  being  of  soft  mud,  quite  unfit 
to  bear  a solid  structure  of  masonry.  The  sea  lock,  with  a depth  of  7 feet  over  the  sill  at  low 
water  and  21  feet  at  high-water  spring  tides,  opens  into  a lower  basin,  and  a second  lock  of 
8 feet  rise  into  an  upper  basin  of  30  acres  area ; thence  a rapid  ascent  of  32  feet,  by  means  of 
tile  four  united  Muirtown  locks,  each  180  feet  long  by  40  feet  wide,  leads  to  the  level  of  Loch 
Ness,  which  is  reached  at  6$  miles  from  Loch  Beauley.  This  lake  extends  23§  miles  to  Fort 
Augustus,  where,  by  means  of  five  connected  locks,  is  a further  rise  of  40  feet.  A canal,  5$ 
miles  long,  in  which  are  two  more  locks,  joins  Loch  Ness  to  Loch  Oich,  the  surface  of  which,  at 
its  ordinary  summer  level,  forms  the  summit  level  of  the  canal  at  100  feet  above  the  sea  at  high 
water  of  ordinary  neap  tides. 

Loch  Oich  is  3£  miles  ill  length ; this  lake  was  very  shallow  and  required  much  dredging 
to  form  a navigable  channel ; a greater  difficulty  was  caused  by  its  alteration  in  level,  which 
has  been  known  to  vary  as  much  as  9 feet,  falling  to  18  feet,  and  rising  to  27  feet  above  the 
sill  of  the  lock  gates  in  the  great  flood  of  November,  1834.  A cutting,  If  miles  in  length, 
having  a descent  of  9$  feet,  connects  Loch  Oich  with  Loch  Lochy.  This  latter  lake  is  1 1 
miles  in  length,  and,  like  the  former,  is  liable  to  great  variation  of  level.  For  the  purposes  of 
the  navigation,  this  large  sheet  of  water,  about  6000  acres  in  extent,  has  been  raised  12  feet 
above  its  natural  level,  by  means  of  a weir  across  its  original  outlet  and  the  formation  of  an 
artificial  channel  at  a higher  level.  This  was  rather  a hazardous  state  of  things  so  long  as 
there  was  but  one  lock  to  accommodate  the  rise  of  floods  to  the  conditions  of  the  navigation 
but  there  has  recently  been  placed  a new  lock,  with  two  pairs  of  gates  (affording  two  additional 
lifts  for  any  excessive  rise),  thus  rendering  this  part  of  the  canal  fully  as  secure  as  any  other 
portion.  From  Gairlochy,  the  canal-reach  extends  about  6 miles  to  the  head  of  the  Bannavie 
locks,  where  commences  a rapid  descent  of  64  feet  by  a connected  chain  of  8 locks,  familiarly 
known  by  the  name  of  Neptune’s  Staircase : from  this  spot,  a mile  and  a quarter  of  canal  leads 
to  Corpach,  where,  by  means  of  two  locks,  the  level  of  the  sea  is  again  reached  and  the  canal 
opens  out  by  a sea-lock  into  the  tide-way  of  Loch  Eil. 

The  whole  length  of  the  navigation  from  the  North  Sea  to  the  Atlantic  is  60$  miles,  37£ 
miles  of  which  are  by  the  three  lakes  Loch  Ness,  Loch  Oich,  and  Loch  Lochy,  leaving  only 
23  miles  of  artificial  canal.  The  width  of  surface  is  120  feet,  of  bottom  50  feet;  hitherto  the 
depth  has  been  only  15  feet,  and  that  maintained  with  difficulty.  In  1843  the  works  were 
found  to  be  so  much  out  of  repair  that  it  became  necessary  to  close  the  canal;  since  that  time 
about  150,000/.  has  been  expended  in  repairs  and  in  increasing  the  depth  of  water,  which,  by 
Keans  of  dredging  and  raising  the  weirs,  is  now  stated  to  be  17  feet  throughout,  with  a depth  of 
20  feet  at  both  entrances  at  high  water  of  ordinary  neap  tides,  and  with-  wharfage  accommo- 
dation at  each  end  for  the  local  trade,  and  the  canal  was  again  finally  opened  for  traffic  in 
APril,  1847.  The  works  have  been  carried  out  by  Mr.  George  May,  as  resident  engineer  and 

* These  buoys  and  beacons  have  since  been  placed. 
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superintendent,  under  (lie  direction  of  Mr.  James  Walker  as  engineer- in -chief.  In  the  year 
endiixr  on  the  1st  May,  1839,  the  number  of  vessels  that  had  passed  through  was  328  from  east 
to  west,  226  from  west  to  east — total  554  vessels  of  25,000  tons  burthen,  exclusive  of  526 
passages  on  parts  of  the  canal  and  175  by  steamers.  An  uniform  rate  of  \d.  per  ton  per  mile 
was  formerly  charged  on  all  vessels  using  the  canal,  and  the  gross  receipts  hitherto  have  not 
exceeded  2500/.  a-year ; the  total  outlay  amounts  to  about  1,170,000/.  The  rates  now  proposed 
are  1$.  a-ton  on  all  vessels  in  ballast,  lv.  GrZ.  on  those  carrying  cargo,  and  2.v.  per  ton  on  the 
registered  tonnage  of  steamers  ; a sailing-vessel  may  go  through  easily  in  two  days,  a steamer 
in  12  hours  from  sea  to  sea.  Of  the  value  of  such  an  inland  communication,  avoiding  the 
tedious  and  stormy  passage  round  the  north  of  Scotland,  there  can  be  no  doubt,  and  1 here  is 
every  probability  now  that  it  is  amply  furnished  with  steam-tugs  and  the  works  arc  kept,  in 
effective  repair,  that  it  will  confer  important  advantages  on  the  commercial  interests  of  the  king- 
dom,  advantages  which  would  be  greatly  enhanced  in  case  of  war. 

Avoch,  or  Auch,  on  the  north  shore  of  the  Beauloy  Firth,  well  known  for  ifs  industrious 
fishermen,  and  its  taunt-rigged  fishing  boats,  has  a small  pier  harbour,  sheltered  by  a break- 
water to  the  eastward,  built  in  1814,  at  a cost  of  1056/.  Here  are  48  fishing- boats,  employing 
192  men  and  boys.  Fortrose  lias  a harbour  with  high  piers,  and  11  feet  depth;  it  was  finished 
in  1817  at  an  expense  of  4000/.  Chanonry  Point,  a dangerous  spit  of  shingle  projecting 
almost  a mile  from  the  shore,  on  which  many  a vessel  has  been  beached,  is  now  marked 
by  a fixed  light,  first  shown  on  the  15th  May,  1S46.  A small  lorry  pier,  for  communicating 
with  the  opposite  point  at  Fort  George,  was  const  ructed  here,  at  a cost  of  1300/.  This  pier, 
as  well  as  the  havbours  of  Avoch  and  Fortrose,  was  built  at  the  joint  expense  of  the  respective 
proprietors  and  the  Commissioners  of  Highland  Roads  and  Bridges.  Fortrose  also  received 
630/.  in  aid,  from  the  Convention  of  Royal  Burghs. 

Cromarty  Firth,  well  marked  by  the  bold  twin  headlands,  known  as  theSut  ors  of  Cromarly 
and  the  lofty  Ben  Wyvis,  or  Hill  of  Storms,  in  the  distance,  is  the  only  real  harbour  of  refuge 
on  this  part  of  the  coast  of  Scotland.  The  entrance,  clean  and  bold,  is  three-quarters  of  a mile 
wide,  when  the  Firth  opens  out  into  an  expanse  20  miles  long,  and  varying  from  one  to  three 
miles  in  breadth,  with  an  average  depth  of  12  fathoms,  affording  anchorage  for  the  whole  British 
navy. 

The  small  tidal  harbour  of  Cromarty,  just  within  the  entrance  on  the  south  side,  is  formed 
by  two  piers,  and  a detached  breakwater,  built  at  the  joint  expense  of  Government  and  the 
proprietors,  in  1785.  The  revenue  last  year  was  65/.,  the  debt  L100Z.  Here  are  50  fishing- 
boats,  employing  200  men  and  boys.  Steamers  from  Leith  and  Inverness  call  here  during 
the  summer.  The  arrivals  in  1846  were  115  vessels,  of  7401  tons,  exclusive  of  COO 
vessels  which  sought  shelter  in  the  firth,  where  occasionally  may  be  seen  from  50  to  70  vessels 
at  a time,  showing  the  value  of  this  secure  anchorage  in  the  heavy  easterly  gales  to  which  this 
coast  is  so  much  exposed.  A light  was  first  exhibited  here  in  May,  1846  ; it  is  red,  and  fixed. 

Isvercordon,  on  the  north  shore  of  Cromarty  Firth,  has  a good  pier,  133  yards  in 
length,  having  a depth  of  14  feet  at  high-water  spring  tides;  and  a projecting  timber  jetty 
for  the  accommodation  of  steamers  that  call  here  during  summer.  A ferry  is  established 
from  hence  to  Inverbrechie,  three-quarters  of  a mile  across  the  firth,  where  is  a similar  pier, 
90  yards  long ; these  two  piers  cost  1638/.  At  Bali  ntraed,  three  miles  to  the  eastward,  is  a landing 
pier  for  the  trade  of  the  fertile  district  of  Easter  Ross.  It  is  100  yards  long,  with  a return  head, 
and  was  built  in  1820,  at.  a cost  of  2400/.  Dingwall  communicates  with  the  head  of  the  firth 
by  a canal,  a mile  long,  having  two  wharfs,  with  a depth  of  1 3 feet  at  spring  tides.  Here  is  a 
fair  trade  in  timber  and  corn,  and  the  revenue  last  year  was  147/.  The  harbour  and  shore 
dues  appear  to  be  very  high.  The  cost  of  the  canal,  and  of  draining  a morass  above  the  town, 
executed  in  the  years  1815-17,  was  4365/.,  half  of  which  was  contributed  by  Government,  as 
well  as  half  the  expense  of  the  three  above-mentioned  piers ; the  Convention  of  Burghs  also 
gave  600/.  towards  the  Dingwall  Canal. 

At  Tarbet  Nes3,  the  projecting  peninsular  point  which  forms  the  south-eastern  limit  of  the 
Dornoch  Firth,  is  a fixed  intermittent  light,  at  175  feet  above  the  sea,  visible  18  miles. 

Portmaholmack  has  a substantial  pier,  extending  120  yards  to  the  northward,  with  a 
return  head  of  23  yards,  affording  fair  shelter  in  easterly  gales;  it  was  completed  in  1816,  at  a 
cost  of  3168/.,  half  of  which  was  paid  by  Government.  The  arrivals  and  sailings  in  1846 
were  131  vessels,  of  7666  tons ; the  revenue  53/.  Here  are  27  fishing-boats.  In  the  whole  of 
the  Cromarty  fishing  district,  extending  from  Inverness  to  Tain,  there  are  257  boats,  employing 
1018  men  and  boys  ; the  fishing  villages  of  Ballintore,  Shandwick,  Inver,  and  Hilton,  respect- 
ively of  16,  17,  20,  and  32  boats,  have  no  harbour  accommodation  whatever,  and  the  fishermen 
are  thus  frequently  debarred  from  following  their  calling,  while  their  neighbours  are  reaping 
an  ample  harvest  of  fish. 

Dornoch  Firth,  or  the  Firth  of  Tain,  is  a shallow  barred  estuary,  encumbered  with  sands, 
the  most  noted  of  which,  called  the  Gizzing  Briggs,  dries  three  miles  off  shore,  and  its  outer 
edge  is  steep  to.  The  bar  has  from  9 to  12  feet  over  it  at  low-water  springs,  with  a 13-feet 
rise  of  tide ; but  unfortunately  for  the  mariner,  the  leading  marks  for  crossing  it  are  so  far 
off  that  they  cannot  be  readily  distinguished,  and  the  use  of  buoys  to  mark  out  a channel  does 
not  yet  appear  to  have  reached  this  remote  district.* 


* A fairway  buoy  and  two  channel  buoys  have  recently  been  placed. 
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About  eight  miles  higher  up  the  Firth,  and  four  miles  west  of  the  royal  burgh  of  Dornoch,  Scotland 

the  Firth  is  contracted  to  a width  of  three-quarters  of  a mile,  and  at  this  spot  is  established  the  

well-known  Meikle  Ferry,  perhaps  the  most  dangerous  and  disagreeable  passage  in  civilized 
Europe.  By  this  ferry  her  Majesty’s  mails,  and  all  the  passengers,  by  the  only  public  con- 
veyance in  this  part  of  the  country,  are  conveyed  across  the  Firth  twice  in  the 24  hours.  On 
the  arrival  of  the  mail,  at  low  water,  on  the  Sutherland  shore,  the  letters  and  passengers  are 
turned  out  into  a cart,  which  is  driven  out  about,  half  a mile  over  a flat,  muddy  sand,  to  low- 
water  mark,  where  all  is  embarked  in  a rude  open  ferry  boat,  to  find  its  way  across  as  it  best 
can.  As  during  the  winter  the  transit  is  made  both  ways  after  dark,  and  not  unlrequently  in 
an  easterly  gale  and  snow-storm,  some  notion  made  he  formed  of  the  comfort  and  dispatch 
with  which  mail  communication  is  kept  up  between  the  important  counties  of  Ross  and  Suther- 
land. 

At  Bonar  Brtdoe,  8 miles  higher  up  Dornoch  Firth,  and  1G  miles  from  the  bar,  there  is  a Bonar  Bridge. 
pier  at  which  coasters  drawing  10  ?,-  feet  can  land  their  cargoes,  but  with  some  hazard,  as  the  flood 
stream  continues  to  run  up  rapidly  for  nearly  an  hour  after  high  water,  and  the  ground  being 
loose,  they  risk  being  carried  athwart  llie  bridge.  The  tide  rises  here  6J  feet,  on  springs,  and 
the  soffit  of  the  main  arch  of  the  bridge  is  44  feet  above  high  water.  'Above  the  delta  here  Admiralty  Sailing 
formed  by  the  river  Canon,  the  Kyle  of  Sutherland  widens  to  three-quarters  of  a mile,  and  the  Directions,  184G. 
tide  flows  up  12  miles  to  the  house  of  Rosehall,  with  sufficient  water  for  large  boats. 

Little  Ferry  is  the  narrow  channel  by  which  Loch  Fleet  communicates  with  the  sea;  it  Little  Ferry. 
has  a bar  of  sand  at  its  entrance,  with  from  14  to  16  feet  water  over  it  at  high  springs.  The 
channel  is  marked  by  three  buoys,  which  are  not  uncommonly  driven  away  in  the  winter,  owino- 
to  their  ground  tackling  not  being  strong  enough,  and  are  not  always  replaced  in  the  same  posi-  See  plan,  p.  376. 
tion.  The  tide  runs  at  the  rate  of  five  knots  on  springs.  At  three-quarters  of  a mile  wiihin  the 
bar  is  good  anchorage,  in  1 7 feet  at  low  water,  and  perfectly  safe  in  all  winds.  On  the  north  side 
is  a sufficient  pier  or  slip,  having  nine  feet  at  low  water,  built  at  the  expense  of  the  Duke  of  App.  No.  272, 
Sutherland ; but  much  inconvenience  is  occasioned  by  the  want  of  a similar  erection  on  the  south 
side,  which  prevents  vessels  being  loaded  or  discharged,  except  at  tide  time.  The  arrivals  in 
1S46  were  41  vessels,  of  2331  tons ; the  revenue  65 1.  In  the  summer  a steamer  calls  here  twice  App.  No.  491. 
a-week.  Should  trade  increase  much  in  this  district.  Little  Ferry  will  be  found  capable  of 
being  made  a useful  harbour.  At  three  miles  from  the  sea,  the  high  road  is  carried  across 
Loch  Fleet,  by  a solid  mound  or  embankment,  995  yards  in  length,  having  arches,  with  four 
sluice  gates  at  its  eastern  end,  to  admit,  of  the  escape  of  the  waters  of  Strath  Fleet.  This  Rep.  on  Highland 
mound  cost  9290/.,  and  with  the  roads  of  approach,  12,5007.;  of  which  the  public  contributed  R°ads,  1821 . 
47007.,  the  remainder  was  defrayed  by  the  Marquis  of  Stafford.  About.  400  acres  of  land  have 
been  taken,  or,  as  usually  termed,  reclaimed,  from  the  sea,  by  means  of  the  Fleet  mound. 

Brora  has  a small  inner  harbour  for  coastal's,  not  exceeding  9 or  10  feet  draft  of  water  at  Brora. 
spring-tides.  On  the  west  side  of  the  entrance,  a reef  of  rocks,  not  covered  till  half  tide,  and 
extending  a quarter  of  a mile  into  deep  water,  might  possibly  form  the  foundation  of  a break- 
water, should  the  discovery  of  good  coal,  or  any  other  cause,  render  it  desirable  to  excavate  a 
harbour  here. 

Helmsdale  is  one  of  the  most,  thriving  fishing  stations  on  the  east  coast  of  Scotland,  yet  Helmsdale. 
great  want  of  room  was  felt  in  its  limited  river  harbour  for  the  220  boats  which  fished  from  here 
during  the  past  season.  The  entrance  lies  between  two  shingle  points,  marked  by  a fairway 
buoy,  and  having  several  beacons  to  point  out.  the  channel.  There  is  usually  a depth  of  14  feet 
over  the  bar,  and  10  feet  up  to  the  quays  at  high  water  spring-tides.  The  eastern  side  of  the  See  plan,  p.  376. 
river  was  formed  into  a quay,  100  yards  long,  in  1831,  and  in  1840  a wharf  wall  was  built, 
extending  from  the  bridge,  and,  partly  sheltering  a sort  of  inner  basin ; but  other  improvements, 
recommended  by  Mr.  W.  Leslie,  C.  E.,  and  especially  dredging  the  channel  and  basin,  have 
not  been  carried  out.  The  arrivals  last  year  were,  91  vessels  of  4177  tons;  the  revenue  2317. 

Helmsdale  is  the  head-quarters  of  a fishing  district,  extending  from  Dornoch  to  Dunbeath,  a App.  No.  494. 
distance  of  35  miles,  in  which  are  152  herring  boats,  and  61  cod  and  ling  boats;  total  213 
boats,  employing  760  men  and  boys : 40  of  these  boats  belong  to  Helmsdale,  and  26  to  Gold- 
ie and  Embo. 

Dunbeath  Creek  is  slightly  protected  by  a promontory  and  some  detached  rocks ; a sea-  Dunbeath. 
wall  is  built  on  the  north  shore,  and  a breakwater  of  loose,  stones  has  been  twice  thrown  up  by  the 
fishermen  on  the  south  side  at  the  mouth  of  the  burn.  After  heavy  rains  the  water  rushes 
d°^Qwith  great  force,  and  causes  sad  havoc  among  the  boats  ; yet,  in  spite  of  these  difficulties,  App.  No.  494. 

103  fishing  boats,  employing  320  men  and  boys,  belong  to  this  creek.  Berriedale,  Latheron 
Wheel,  Forse  Bay,  and  Ach  Castle,  are  smaller  fishing  villages,  but  all  equally  exposed  to  the 
Feather. 

Lybster  lies  in  a well-sheltered  nook,  half  way  between  Helmsdale  and  Wick,  and  has  become  Lybster. 

shing  station  of  some  importance,  in  consequence  of  the  erection  of  a pier  90  yards  long,  by 
tj?  ProPr'etor,  in  1830,  at  his  sole  expense.  As  many  as  100  large  herring  boats  frequent 
• ls>  “arbour  during  the  season,  and  55  coasters  arrived  last  year.  The  revenue  is  1317.  It 

“le  head-quarters  of  a fishing  district,  20  miles  in  extent,  having  249  boats,  manned  by  See  plan,  p.  376. 
busi  mel1  an^  hoys,  and  employing,  including  curers,  &c.,  2500  persons  in  the  fishing 
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The  evils  complained  of  are,  that  large  quantities  of  gravel  are  brought  down  the  burn  with 
every  fresh,  and  deposited  in  the  harbour;  that  the  pier  requires  to  be  extended  about  20 
yards;  that  the  fairway  is  obstructed  by  large  loose  stones,  by  some  detached  rocks,  and  by  a 
rocky  ledge  at  the  north-eastern  horn  of  the  bay,  all  of  which  might  easily  be  removed,  if 
the  removal  of  the  latter  were  thought  desirable.  A short  distance  without  the  pier-head  there 
is  deep  water,  while  within  there  are  several  acres  of  flat  land,  forming  a good  curing  ground, 
Althouoh  extremely  limited,  Lybster  offers  as  good  shelter  as  any  harbour  on  the  east  coast  of 
Caithness  in  an  easterly  gale  for  vessels  not  drawing  more  than  9 feet  water  ; and  the  harbour 
might  be  readily  improved  at  a small  expense. 

The  absence  of  any  low-water  harbour,  even  for  fishing  boats,  along  this  extent  of  coast 
from  Cromarty  Frith  to  Long  Hope  in  the  Orkneys,  a distance  of  80  miles,  is  a very  serious 
consideration,  when  we  remember  that  during  the  season  it  is  frequented  by  more  than  1000 
fishing  boats,  manned  by  upwards  of  5000  men  and  boys,  not  as  occasional  passers-by,  but 
constantly  hovering  off  the  coast  in  pursuing  their  calling  for  throe  months  together.  The 
suddenness  and  violence  of  North-sea  gales  are  notorious,  and  the  lamentable  loss  of  life  on 
such  occasions  as  in  August.,  1845,  and  many  others  on  record,  renders  it  imperative  to  take 
some  measures  to  prevent  its  recurrence ; one  remedy  would  be,  to  construct  a low-water  liar, 
bour  at  the  most  central  and  most  accessible  spot,  but,  it  is  probable  that  to  deepen  and  make 
t he  most  of  all  the  small  tidal  harbours  might  be  even  more  generally  serviceable.  Proverbially 
hardy  and  fearless  as  is  the  race  of  Scottish  fishermen,  it  is  not  to  be  expected  that  they  should 
continue  to  risk  their  lives  in  such  a hazardous  occupation  if  they  are  denied  the  common  shelter 
that  all  mariners  are  entitled  to  look  for  in  time  of  need. 

Sarclet  Harbour  is  defended  from  the  sea  by  a massive  breakwater  pier,  35  yards  in 
length,  extending  from  the  sout  h shore,  and  a jetty  from  the  north,  leaving  an  entrance’between 
12  yards  in  width.  The  rocky  ledges  inside  the  harbour  have  been  excavated,  and  a pitched 
slopiug  made  for  drawing  the  boats  up  in  stormy  weather.  A former  breakwater  having  been 
beaten  down  by  the  violence  of  the  sea,  in  1832,  the  present  structure  was  erected  in  1835, 
under  the  superintendence  of  Mr.  Mitchell,  engineer  to  the  Fishery  Board.  It  is  of  rubble-  ! 
stone,  laced  with  ashlar,  22  yards  average  width,  a long  slope  to  seaward,  and  the  parapet  wall 
rises  seven  yards  above  high  water.  The  whole  cost  of  the  works  was  3224/.,  three-fourths  of 
which  were  contributed  by  Government.  The  harbour  is  very  confined,  being  less  than  half  an 
acre  in  extent,  and  owing  to  their  being  no  beaching  place  for  the  swell  to  expend  itself,  is  very 
uneasy.  In  the  year  1839,  in  one  night,  20  boats,  lying  inside,  were  dashed  to  pieces  by 
a sudden  storm  coming  on.  This  is  considered  one  of  the  best  fishing  stations  on  the  coast ; but 
in  consequence  of  the  smallness  of  the  harbour,  there  are  only  33  boats,  employing  150 
men.  Clyth  has  a small  but  substantial  pier,  and  48  boats;  Wimligoe  25  boats,  but  no  pro-  ; 
tcction. 

Wick  or  Pulteney  Town  harbour  was  erected  by  the  British  Fishery  Society,  a company 
of  public-spirited  gentlemen,  united  in  1807  for  the  encouragement  of  the  fisheries.  The  old 
harbour  consists  in  the  outlet  of  the  Water  of  Wick,  the  banks  of  which  have  been  partially 
quayed,  but  the  channel  is  much  filled  up  with  sand  and  stones.  The  new  or  Pulteney  Town  i 
harbours  were  designed  by  Telford.  The  inner  harbour  was  begun  in  1807  and  finished  in 
181 1,  at  a cost  of  16,000/.;  the  outer,  or  south  harbour,  was  completed  between  the  years 
1824  and  1829,  at  a cost  of  21,000/.;  the  whole  of  which,  with  the  exception  of  7500/.  con- 
tributed by  Government,  was  at  the  expense  of  the  British  Fishery  Society.  The  area  of  the 
two  harbours  is  12  acres,  the  extent  of  quays  830  yards,  and  the  width  of  entrance  80  feet; 
both  harbours  dry  at  low  water,  and  have  a depth  of  10  feet  at,  the  entrance  at  high-water 
spring  tides;  they  are  defended  from  the  heavy  easterly  gales  by  a massive  breakwater  pier, 
built  by  Mr.  Bremner,  C.E.,  having  the  foundation  course  of  blocks  of  stone  from  15  to  30 
tons  weight.  It  has  a slope  to  seaward  of  1 to  1,  with  a parapet  rising  20  feet  above  high  water;  i 
yet  such  is  the  force  of  the  sea  in  easterly  gales,  that  the  waves  roll  up  the  slope  and  over  the  ! 
wall,  and  the  spray  is  carried  a hundred  yards  across  the  harbour.  The  arrivals  and  sailings 
in  cargo  for  1846  were,  1081  vessels  of  63,610  tons ; of  these  266  vessels  were  to  and  from  the 
colonies  and  foreign.  The  harbour  revenue  was  1709/.,  and  the  debt  5828/. 

Wick  is  the  chief  station  of  the  herring  fishery  on  this  part  of  the  coast;  it  has  338  boats  j 
belonging  to  it,  and  in  the  season  as  many  as  800  boats,  employing  4000  meii  and  boys,  are  : 
said  to  fish  from  it.  There  is,  however,  great,  want  of  accommodation  for  this  number  of  boats, 
and  especially  a want  of  a low- water  harbour;  and  to  remedy  this  inconvenience  it  is  proposed 
to  run  out  a pier  from  the  Salmon  Rock  into  13  feet  depth  at  low  water,  and  eventually  to 
connect  it  with  the  present  breakwater,  and  khus  form  a harbour  of  8 acres  area.  Either  this 
or  some  other  measure  should  immediately  be  adopted : the  harbour  in  its  present  state  is  f*r 
from  affording  proper  accommodation  to  the  fishing  boats  that  have  been  induced  to  resort 
hither : both  the  outer  and  inner  harbour  are  much  choked  up  with  sand;  no  proper  dredging 
has  ever  been  applied  to  them ; large  stones,  which  might  easily  be  removed,  lie  in  the  fairway; 
the  south  pier  end  projects  beyond  the  harbour  entrance,  and  catches  the  sand  brought  down  by 
the  stream ; and,  at  the  time  of  our  visit,  there  were  no  cranes  on  the  quays,  nor  any  symptoms 
that  betokened  efficient  superintendence. 

Broadhaven,  with  its  deep  water  and  many  small  indentations,  affords  good  shelter,  and 
especially  so  in  Utrigoe  creek,  where  the  water  is  always  smooth ; it  has,  however,  a rock  at 
its.  entrance. . This  bay,  which  is  capable  of  improvement,  is  much  frequented  by  the  enter- 
prising Buckie  fishermen,  who  are  able  to  pass  in  and  out  with  their  large  boats  in  any  weather 
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and  at  all  times  of  tide.  Staxigoe  Creek  is  sheltered  by  two  long  points  of  rock,  and  has  a Scotland. 

stone  quay  : it  is  used  by  small  coasting- vessels  in  fine'  weather,  and  has  3S  fishing-boats  — -- 

beloii'dno'  to  it,  employing  ISO  men.  Admiralty  Chart, 

D D 1845. 

Ackbbcilt,,  in  Sinclair  Bay,  sheltered  from  south-easterly  gales  by  Noss  Head,  is  Ackeugill. 
valuable  as  a landing-place,  when  the  steamer  cannot  attempt  to  land  at  Wick ; and  a low-water 
pier  erected  hero  would  afford  great  accommodation  to  passengers  and  for  the  shipment  of 
cattle,  as  well  as  to  the  numerous  vessels  that  use  this  bay  as  a slopping  place  till  the  westerly 
wind  moderates  enough  to  allow  them  to  make  their  passage  through  Pent  land  Firth. 

Sinclair  Bay,  from  the  low  nature  of  its  shore  and  the  similarity  of  Noss  and  Duncansby  App.  Ev.  p.  366. 
Heads,  has  often  been  mistaken  for  the  entrance  of  the  Pentland  Firth,  and  many  wrecks  have 
taken  place  in  consequence ; but  the  site  for  a lighthouse  has  now  been  marked  out  at  Noss 
Head  which  it  may  bo  hoped  will  he  speedily  erected  and  serve. as  a remedy ; yet  for  more  than 
a quarter  of  a century  of  profound  peace,  70  miles  of  this  coast,  from  Tavbet  Ness  to  Pentland 
Skerries,  have  been  loft  without  a single  light,  while  the  traffic  along  it,  from  official  returns,  Lighthouse  Rep. 
appears  to  be  4864  loaded  vessels  of  706,866  tons  annually.  It  will  be  seen  by  the  Reports  of  JMG- 
the  Inspecting  Officer  of  Coast-Guard,  printed  in  the  Appendix,  that  great  irregularities  with 
respect  to  pilotage,  &c.,  occur  in  this  neighbourhood,  showing  very  forcibly  the  want  of  some 
controlling  Board  specially  appointed  to  watch  over  such  proceedings.  j\pp,  No.  234. 

Kf.iss,  in  a very  exposed  situation,  is  sheltered  by  a breakwater  pier,  originally  built,  by  Mr.  Keiss. 

Bremner,  C.E.,  in  1820,  but  left  unfinished  till  1833,  when  it.  was  completed  at.  an  expense  of 

1600/.,  two-thirds  of  which  were  paid  by  the  Fishery  Board.  The  area  of  the  outer  and  inner 

harbours  is  about  three-quarters  of  an  acre,  the  width  of  entrance  35  feet,  and  there  is  a depth 

of  8 feet  at  high  water  at  the  pier-heads.  It  is  the  head-quarters  of  46  fishing-boats.  Fres-  Fishery  Rep.  1633. 

wick  Bay  is  commonly  used  by  vessels  bound  to  the  westward,  when  waiting  for  the  tide,  and 

here  they  will  find  good  anchorage  in  off-shore  winds. 

Pentland  Finrii,thc  strait  between  Caithness  and  the  Orkneys,  well  known  for  the  rapidity  Pentland  Fima, 
of  its  tides,  is  about  17  miles  long  by  7 wide.  It  is  well  lighted  at  its  eastern  end  by  two  fixed 
lights  on  the  Pentland  Skerries,  first  exhibited  in  1794,  and  among  the  five  earliest  public  light- 
houses built  in  Scotland  : the  highlight  is  170  feet  above  high  water,  and  is  visible  in  clear 
weather  to  the  distance  of  6 leagues.  Tho  western  end  of  the  Firth  is  marked  by  a single  fixed 
light  on  Dunnct  Head,  placed,  in  1831,  at.  a height  of  346  feet  above  the  sea  ; visible  81eaguesin 
clear  weather,  lmt  in  the  foggy  weather  that  usually  prevails  in  these  seas,  it  is,  from  its  great 
elevation,  often  obscured  by  mist.  Accordingto  the  official  returns,  it  appears  that  4178  vessels  Lighthouse  Rep. 
carrying  cargo,  of  664,064  tons,  passed  through  the  Firth  in  year  1846;  this  number  is  exclu-  184G. 
sive  of  vessels  in  ballast,  passenger  steamers,  ships  of  war,  revenue  cruisers,  and  all  under  15 
tons  burthen. 

The  rocks  and  dangers  in  this  strait,  known  by  tho  names  of  the  Boars  of  Duncansby,  the 
Merry  Men  or  Moy,  and  tho  Swalchie  of  Stroma,  are  sufficiently  formidable;  but  with  good 
charts,  good  lights,  and  good  beacons,  which  the  mariner  is  entitled  to  expect,  and  especially 
with  a well-organized  body  of  efficient  pilots  acting  under  proper  control  (which  is  far  from  App.  No.  284. 
being  the  case  at  present),  we  should  hear  far  loss  of  the  difficulties  and  dangers  of  navigating 
the  Pentland  Firth. 


The  Orkney  Islands  contain  numerous  natural  hays  and  harbours.  Long  Hope  in  Hoy,  Orkney  Isles. 
and  Widewall  in  South  Ronaldslm,  are  well  known  for  the  refuge  they  afford  in  stormy  wea- 
ther to  vessels  passing  through  the  Pentland  Firth.  The  tidal  harbour  of  Stromness  is  espe- 
cially' valuable,  as  it  is  the  only  port  north  of  Aberdeen  where  vessels  can  go  to  for  repairs  in 
case  of  damage,  there  being  a patent,  slip  laid  down  capable  of  taking  on  vessels  of  500  tons 
burthen.  Here  also  water  and  supplies  of  all  sorts  may  be  obtained;  and  it  is  annually  visited 
by  Greenland  whalers  and  Hudson’s  Bay  ships,  besides  580  vessels  seeking  shelter,  which  called 
here  during  the  last  year.  The  harbour  would  be  doubly  valuable  were  there  proper  lights  to 
lead  up  to  the  anchorage.* 


Kirkwall  is  sheltered  from  the  northward  by  a pier  extending  120  yards  from  the  shore,  Kirkwall. 
with  a return  head  of  33  yards  pointing  to  the  north-west,  built  prior  to  1S20,  at  a cost  ot 
3944/.,  one-half  of  which  was  paid  on  the  part  of  the  public  out  of  the  balances  of  the  Forfeited 
Estates.  It  has  a fixed  light  at  the  pier  end.  A harbour  trust  was  constituted  in  1828,  with  9-  i*eo.  iv.,  c. 
power  to  enlarge  the  harbour  and  levy  dues : its  income  last  year  was  168/.,  and  its  debt  710/. 

The  arrivals  and  sailings  were  313  loaded  vessels  of  35,197  tons,  of  which  10  vessels  were  to  or 

from  the  colonies  and  foreign ; custom  dues  962/.  It  is  much  to  be  regretted  that  rubbish  and  47& 

ballast,  are  thrown  into  the  harbour  at  Stromness,  and,  it  is  to  be  feared,  at  all  the  other  harbours 

in  the  Orkneys,  and  no  one  appears  to  have  authority  to  prevent  it;  a summary  mode  of  dealing 

with  the  offenders  must,  be  granted  by  the  Legislature  as  the  only  safeguard  against  the  rum  o 

our  harbours  and  t ho  only  efficient  remedy  for  this  destructive  practice. 


The  Shetland  Isles,  like  the  Orkneys,  with  their  numberless  Vows  and  sounds,  have  many  Shetland  Tsles. 
natural  harbours.  The  most  frequented  is  that  of  Lerwick,  in  Brassa  Sound,  a capacious Road- 
stead, offering  ample  shelter  to  vessels  proceeding  to  or  from  the  Russian  ports  in  ■ 1 e 

Sea,  Norway,  Iceland,  or  the  north  of  Europe  generally.  The  arrivals  and  sailings  in  184b  were 

* It  is  understood  that  leading  lights  are  to  he  erected  on  Gieerasay. 
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284  loaded  vessels,  of  30,527  tons ; and  among:  them,  it  is  worthy  of  remark,  were  two  Shetland 
vessels,  which,  for  the  first  time,  proceeded  to  Davis’s  Straits  for  the  prosecution  of  the  cod 
fishery,  and  with  great  success,  having  taken  about  30,000  fish.  It  appears  in  evidence  that 
there  is  no  public  wharf  or  landing  place,  no  local  lights,  buoys,  or  beacons,  although  such 
would  be  very  useful.  It  is  further  stated,  that  the  inhabitants  of  Lerwick  have  projected  their 
buildings  into  the  Sound,  wherever  it.  suited  their  convenience. 

The  chief  employment  of  the  hardy  natives  of  these  two  groups  of  islands,  and  their  great  re- 
source against  famine,  consists  in  the  fisheries;  the  district,  of  Lerwick  alone  has  524  boats, 
employing  1744  men  ; in  addition,  there  is  the  western  district  of  Walls,  with  2G3  boats,  and 
the  northern  of  Unst,  with  144  boats,  making  a total  of  931  boats,  employing  3927  men  and 
bovs  in  the  Shetland  Isles.  The  north  and  south  groups  of  the  Orkneys,  in  like  manner,  have 
respectively  261  and  434  boats,  or  an  aggregate  of  695  boats,  manned  by  3000  men  and  boys, 
and  occupying  numerous  persons.in  the  whole  business  connected  with  the  process  of  catching  and 
curing  fish.  This  is  a branch  of  trade  deserving  every  encouragement,  yet  no  landing  accom- 
modation of  any  sort  exists,  and  the  Shetlander  must  only  look  for  help  to  the  sheltered  bays 
and  creeks  with  which  nature  has  so  bountifully  supplied  him. 

The  mail  communication  with  the  Orkneys  is  from  I-Iuna,  (wo  miles  to  the  westward  of 
Duncansby  Head,  to  the  village  of  Bunvick,  in  South  Roualdsha,  a distance  of  about  seven  miles 
across  the  Pentland  Firth ; letters  and  passengers  are  conveyed  in  an  open  boat,  and  it  is  remark- 
able, that  neither  at.  Huna,  in  Caithness,  nor  at  Bunvick,  in  Orkney,  is  there  one  stone  laid 
upon  another  at  these  packet  stations  for  the  protection  of  the  mail  boats  or  the  safety  of 
passengers.  The  boats  are  laid  upon  the  open  beach,  and  the  act  of  landing  from  them  with  Her 
Majesty’s  mails  is  often  attended  with  more  hazard  than  the  navigation  while  crossing  the  Pent- 
land  Firth.  The  population  of  the  Orkneys  is  about  67,000  ; but,  independent  of  their  ac- 
commodation, the  shipping  interest  of  the  country  is  put  to  serious  inconvenience  by  wind- 
bound  vessels  detained  at  Long  Hope,  Stromness,  and  elsewhere  in  the  Orkneys,  the  masters 
of  which  cannot  communicate  with  their  owners  or  agents  on  the  mainland,  from  the  ill- 
appointed  state  of  these  ferries. 

At  Bunvick  the  mail  is  taken  up  by  a "runner,”  and  carried  across  South  Ronaldsha  to  the 
ferry  of  Water  Sound ; he  then  proceeds  across  the  island  of  Barra  to  the  ferry  of  Holm 
Sound,  and  from  thence,  by  land,  again  1o  Kirkwall.  These  three  post-packet  ferries  are  all 
crossed  by  open  boats,  and  the  landing  places  are  on  the  opeu  beach. 

Thurso  Harbour  is  formed  by  the  outlet  of  the  river  which  falls  into  the  sea  at  the  ex- 
treme south-eastern  angle  of  Thurso  Bay;  it  is  left  in  a state  of  nature,  and  lias  neither  pier 
nor  wharf.  The  rise  of  tide  is  13  feet  on  springs,  at  which,  time  there  is  a depth  of  15  feet  over 
the  bar.  Immediately  to  the  westward  of  the  outfall,  the  water  deepens  suddenly  to  14  feet,  so 
that  if  a channel  were  once  dredged  to  the  edge  of  this  spot,  it  is  probable  that  the  daily  scour 
of  the  tide,  assisted  by  the  land-floods,  would  keep  the  entrance  free  from  a bar.  The  arrivals 
last  year  were  119  vessels,  of  5809  tons. 

On  the  western  side  of  Thurso  Bay  a pier  is  now  being  erected  at  Scrabster,  which  will  have  a 
depth  at  its  head  of  six  feet  at  low  water,  and  19  feet  at  high-water  spring  tides,  and  thus  afford 
a convenient  shipping  place  for  cattle  and  the  produce  of  the  surrounding  district,  and  for 
supplying  wind-bound  vessels  in  the  bay  with  provisions  and  water;  the  latter  requisite  is 
abundant  and  easily  might  be,  and  ought  to  be,  led  down  to  the  pier.  Owing  to  the  vicinity  of 
this  roadstead  to  the  Pentland  Firth,  and  the  shelter  it  affords  in  the  prevailing  westerly  winds, 
the  anchorage  is  of  great  value,  and  the  holding-grouud  is  good,  if  proper  care  be  taken  to 
anchor  within  the  line  of  Little  Head  and  the  Old  Palace.  As  many  as  57  vessels  have  been 
seen  here  at  one  time,  and  the  arrivals  average  about  500  annually ; and  when  we  consider  the 
usually  boisterous  weather  and  rapid  tides  of  the  Firth,  and  the  number  of  vessels  that  pass 
through  it,  officially  reported  at  4178  loaded  vessels  of  664,064  tons  annually,  not  including 
ships  of  war,  revenue  cruisers,  ships  in  ballast,  or  fishing  vessels,  the  value  of  this  roadstead  is 
much  increased.  Were  a light  placed  on  Little  H ead,  it  would  be  a great  benefit  and  safeguard 
to  shipping,  and  materially  add  to  the  usefulness  of  the  anchorage. 

Ham,  Castlehill,  andSandside,  have  small  artificial  harbours,  built  at  the  expense  of  their 
respective  proprietors.  The  arrivals  at  Castlehill  last  year  were  104  vessels  of  4909 
tons.  The  Kyles  of  Tongue,  and  Durness,  and  Loch  Eribol,  are  deep,  natural  inlets, 
the  last-mentioned  affording  good  anchorage ; on  the  western  side  of  its  entrance  is  the 
small  fishery  pier  of  Rispond.  The  fishery  districts  of  Thurso  and  Tongue,  extending  from 
Duncansby  Head  to  Cape  Wrath,  a distance  of  60  miles  of  stormy  coast,  have  respectively 
U7  and  136  boats,  employing  1370  men,  but  throughout  there  is  an  absolute  want  of  piers 
and  landing  places.  At  Portskerry,  where  there  are  26  boats,  and  at  Talmine,  such  erections 
would  be  of  great  service,  and  be  hailed  by  the  fishermen  as  an  invaluable  boon.  The  noble 
proprietor  of  this  district  has  recently  given  prizes  to  encourage  the  men  to  persevere  in  their 
calling,  but  the  most  beneficial  and  most  permanent  encouragement  would  be  to  form  harbours 
to  which  the  tpil-worn  fishermen  could  run  their  boats  with  confidence  in  time  of  need. 

Cape  Wrath,  at  the  north-western  extreme  of  the  mainland  of  Scotland,  is  marked  by  a re- 
volving light,  placed,  in  1828,  at  an  elevation  of  400  feet  above  the  sea.  The  deeply  indented 
west  coast,  which  extends  from  Cape  Wrath  to  Loch  Linnhe,  at  the  south-western  entrance  into 
the  Caledonian  Canal,  abounds  in  natural  harbours  and  creeks,  which,  at  some  future  day,  as 
population  and  civilization  advance,  will  become  of  great  value;  at  present  they  are  the  resort 
of  numerous  fishermen,  the  produce  of  whose  fishing  is  almost  their  only  support,  and  who, 
from  want  of  landing  places,  are  obliged  to  haul  their  boats  up  on  the  beach,  or  on  the  rocks  for 
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fetv  The  three  districts  Ullapool  in  Loch  Broom,  Loch  Shihlaig,  and  Loch  Carron,  Scotland. 

Live  respectively  4-16,  183,  and  595  boats,  employing  4660  men  and  boys  in  the  herring  and  

line  fishery.  Clachnessic,  Cnlkeen,  Achnecharn,  Reef,  and  Acheldebuc,  are  large  fishing  vil- 
lao-es,  and  sadly  in  want  of  shelter. 

Hebrides. — This  group  of  islands,  comprising  the  Lewis,  Harris,  Uist,  Berbecula  and  Hebrides. 
Barra,  and  reaching  112  miles  from  north-east  to  south-west,  forms  the  western  limit  of  the 
passage  known  by°the  name  of  the  Great  and  Little  Minch,  a track  much  frequented  by 
shipping,  2887  loaded  vessels,  of  364,001  tons  having  passed  through  it  during  the  last  year.  Lighthouse  Rep. 
This  extent  of  coast  from  Cape  Wrath  to  Barra,  a distance  of  140  miles,  has  only  one  inter-  1S4G. 
veniiig  light  at  Island  Glass,  erected  as  early  as  17S9.  Barra  Head  Light,  at  the  southern  end 
of  lhe°group,  at,  a distance  of  75  miles  from  the  latter,  has  the  undesirable  distinction  of  standing 
at  a greater  elevation  than  any  other  light  in  the  United  Kingdom,  namely,  at  680  feet  above 
the  level  of  the  sea.  It  was  first  lighted  in  1833. 


Stornaway  lies  in  a deep  loch  or  bay  on  the  east  coast  of  the  Island  of  Lewis,  and  has  an  Stornaway. 
area  of  150  acres  of  anchorage,  sheltered  from  all  winds,  in  a general  depth  of  from  4 to  5 
fathoms  water,  on  a bottom  of  sand  and  mud.  Here  are  about  600  yards  of  quay  wall ; and 
a building  slip  ; a patent  slip  for  vessels  of  800  tons  is  being  laid  down  ; a low-water  pier  is  in 
the  course  of  erection,  at  the  expense  of  the  proprietor,  and  it  is  stated  that  the  inner  harbour  See  plan,  p.  513. 
will  be  deepened  by  dredging.  The  arrivals  and  sailings  last  year  were,  218  vessels  of  12,972 
tons  - the  customs  dues  1009/.  In  addition  to  these,  220  vessels  of  all  nations,  either  wind- 
bound  or  seeking  shelter,  anchored  at  Stornaway,  on  their  passage  through  the  Minch.  There  App.  No.  239. 
is  a great  want  of  a harbour  light. 

At  Callicot,  near  the  Butt  of  Lewis,  and  at  Garnish,  fishery  piers  were  built  in  1835,  at  a Callicot. 
cost  respectively  of  1645/.  and  1810/.,  two-thirds  of  which  sums  were  contributed  by  the 
Fishery  Board.  In  the  whole  district  of  the  Hebrides  there  are  634  boats,  employing  3726 
men,  but  there  are  no  other  fishing  piers.  The  want  of  such  accommodation  is  much  lelt  at 
Skegasla,  for  which  place  the  fishermen  often  run  when  they  cannot  approach  the  harbour  of 
Callicot ; at  Yoltos,  at  the  enfrance  of  Loch  Roag,  the  principal  fishing  station  on  the  west 
side  of  Lewis  ; at  West  Loch  Tarbert  in  Harris,  and  in  Barra. 


About  12  miles  to  the  south-westward  of  the  Island  of  Tiree,  is  the  dangerous  reef  of  Skerrie-  Skerbievore. 
yore,  on  which  a lighthouse  has  recently  been  erected.  The  foundation  stone  of  the  buildup 
was  laid  in  July,  1840,  and  the  light  first  exhibited  in  October,  1845.  It  is  intermittent,  and 
stands  at  150  feet  above  the  sea.  At  Hynish  Point,  in  Tiree,  it  was  found  necessary  to 
construct  a small  pier  in  connexion  with  the  work-yard  established  for  the  building  oi  this  light- 
house.' Since  the  completion  of  the  works,  a small  tide  dock,  with  boom-gates  and  a scouring 
basin,  have  been  constructed  here  lor  the  use  of  the  tender  which  furnishes  the  lighthouse  with 
supplies.  The  erection  of  this  lighthouse  in  this  important  yet  very  exposed  situation  is  highly 
creditable  to  the  public  spirit  and  liberality  of  the  Commissioners  of  Northern  Lights,  and 
especially  so  to  the  skill  of  Mr.  Alan  Stevenson,  engineer  to  the  Board. 

Portree,  the  capital  of  the  Isle  of  Skye,  has  a well-sheltered  harbour,  with  good  holding-  Portree. 
ground,  and  a landing  wharf  or  quay,  erected  in  1820,  for  676/.  The  Kyle  Rhea  Ferry  piers 
to  connect  the  island  with  the  main,  cost  1146/.;  both  these  and  the  Portree  Quay  were  built  at 
the  joint  expense  of  the  proprietor  and  the  public.  1 lie  sheltered  and  almost  landlocked  navi- 
gation of  the  Sound  of  Skye  might  be  thrown  open  to  our  coasters  by  night,  if  the  Kyle  ofAhm 
were  lighted,  as  it  easily  might  be.*  Detailed  plans  of  this  harbour,  of  Tobermory,  and  of 
Stornoway,  have  just  been  published  by  the  Hydrographic  Office  at  the  Admnalty. 

Tobermory,  at  the  norlhcrn  entrance  of  the  Sound  of  Mull,  is  one  of  the  most  useful  harbours  Tobermory. 
in  the  Highlands,  and  of  easy  access,  but  the  water  is  rather  too  deep  there  being  from i 18 To 
25  fathoms,  except  when  very  close  in  shore.  The  town  was  built  in 

as  Ullapool,  by  the  British  Fishery  Company,  as  the  site  of  a fishing  esiablishment.  i .has i a 
pier  extending  100  yards  from  the  shore,  constructed  m 1814,  at  a eost  °f  31 1°7.,  one-half 
of  which  was  paid  by  the  public;  and  a second  landing  jetty,  erected  111 18f I ' PP 
prietor.  The  arrivals  and  sailings  during  the  last  year  were  425  loaded  vessels  of  29,783  tons , 
he  harbour  dues,  however,  are  trifling,  the  whole  income  from  this  source  being  16/. 

The  Sound  of  Mull,  or  the  strait  between  the  island  and  the  main,  is  lo  miles  Ion  , by 
two  miles  wide,  and  has  good  depth  of  water  throughout.  Since  le  erec  ion  8 

Lismore,  at  its  southern  entrance,  in  1833,  the  traffic  through  it  has  ToWmorv 

is  still  wanted  at  Ardnamurchan,  at  its  northern  entrance,  and  a harbour  light  at  Tobei  m y 
besides  some  buoys  and  beacons  (particularly  on  the  New  Rock)  m order  o bring  out  the 
true  value  of  this  passage,  and  to  complete  the  anchorage  as  a ar  our  o i ^ ,, 

The  site  for  a lighthouse  has  now  been  marled  out  at  Ardnamurcban  Point bu  hitherto  the 
approach  to  Tobermory  and  to  the  Sound  of  Mull,  by  eight,  has  been  aW  barred.  In  tits 
region  of  rapid  tides,  stormy  seas,  and  long  winter  n.ghts,  the  nearest  light  “ 
westward  is  at  Barra  Head? distant  60  nautic  miles ; and  the  nearest  m coming . from the  north 
ward,  through  the  intricate  navigation  of  the  Little  Mutch,  is  at  Island  Glass,  full  85  miles 
distant. 

At  William,  near  the  head  of  Loeh  Eil,  on  its  eastern  shore,  a protecting  pier  and  Fear  Warn,, 
landing  place,  80  yards  long,  including  the  return  head,  was  erected  in  18dd,  at  eost 

* It  appears  that  a light  is  to  be  placed  here.  ^ ^ 
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1660/. ; smaller  landing  piers  were  also  constructed  in  Kintra  Bay,  on  the  north  side  of  Ardna- 
murchan,  and  at  Salen,  on  Loch  Sunarf,  at  an  expense  of  1175/.;  two-thirds  of  these  sums 
were  contributed  by  the  Fishery  Board.  A small  but  dangerous  rock,  having  only  9 feet 
water  over  it  at  low  water,  lias  recently  been  discovered  in  the  usual  anchorage  in  Cambusiia 
Gaul  Bay,  in  Loch  Eil,  midway  between  Maclean  Rock  buoy  and  the  nearest  shore ; it  should 
be  well  marked  by  a buoy,  or  be  blasted  away;  the  latter  would  be  the  safer  plan. 

At  Corpacli,  a mile-and-a-half  further  north,  is  the  sea-lock,  which  forms  the  south-western 
entrance  into  the  Caledonian  Canal;  it  is  said  to  have  20  feet  depth  of  water  over  the  sill  at 
high  water  of  ordinary  neap-tides.  As  before  mentioned,  the  Caledonian  Canal  is  acrain 
opened  for  traffic,  and  vessels  are  invited  to  make  use  of  it  in  order  to  avoid  the  stormy 
passage  through  the  Pentland  Firth  ; yet  Loch  Eil,  leading  up  to  its  south-western  end,  has 
neither  lights  nor  buoys  to  mark  the  approach.  A light  is  wanted  at.  Corran  Point  at  the  The 
Narrows,  and  probably  leading  lights  to  avoid  the  rocks  at  the  upper  end  of  the  Loch. 
Perches  or  buoys  are  required  at  Chlavoulin  and  Culchenna  Spits,  on  the  Corran  Bank,  and  at 
least  three  buoys  on  the  steep  edge  of  the  Lochy  flat  above  Fort  William. 


Oban,  from  its  central  position  between  the  Caledonian  and  Crinan  Canal,  or  rather  between 
Glasgow,  the  Hebrides,  and  Inverness,  has  rapidly  risen  to  be  a port  of  great,  traffic.  The  bay 
is  spacious  and  well  sheltered,  and  affords  100  acres  of  good  anchorage,  in  from  12  to 
20  fathoms  of  water,  which  is  rather  too  great  a depth  for  small  coasters.  There  are  (wo  quays 
at  the  town,  at  which  vessels  may  discharge  and  take  in  cargo,  one  of  which  was  improved 
and  enlarged  in  1836.  The  arrivals  and  sailings  last  year  were  387  loaded  vessels,  of  21,657 
tons,  one-third  of  which  were  steamers ; the  harbour  dues  are  very  light,  amounting  only  to  18/. 
a-year.  The  Skerrat  rock  and  shoal,  on  the  western  side  of  the  bay,  have  at  length  been 
properly  buoyed.  130  boats  are  employed  in  the  fishery  between  Oban  and  Fort  William. 
The  chief  ferry  of  Mull  is  from  Oban  ; it  is  four  miles  to  the  opposite  isle  of  Kerrera,  and 
thence  seven  miles  to  Achnacraig,  in  Mull. 


The  Crinan  Canal  was  intended  to  afford  water  communication  between  the  Firth  of  Clyde 
and  the  Western  Ocean,  and  thus  avoid  the  circuitous  and  often  difficult  passage  of  80  miles 
round  (he  Mull  of  Kintyre.  As  early  as  the  year  1771,  James  Watt  reported  on  the  subject 
of  a canal  at  Crinan  and  at  Tarbert,  and  recommended  that,  if  the  former  were  made,  it  should 
be  10  feet  deep,  and  have  14  locks,  of  8 feet  rise,  20  feet  in  width,  and  72  feet  in  length; 
nothing  further,  however,  appears  to  have  been  done  at  that  time.  The  project  was  revived  in 
1793,  when  a joint  stock  company  was  formed,  under  an  Act  of  Parliament,  to  carry  out  a plan 
by  Rennie,  and  the  canal  was  opened  for  traffic  on  the  18th  July,  1801.  The  original  estimate 
for  the  work  was  63,678/.,  but  the  money  subscribed  by  the  proprietors,  and  first  expended  upon 
the  canal,  amounted  to  10S,000/. : owing  to  unexpected  difficulties,  this  sum  proved  to  be  quite 
insufficient  for  its  completion,  and  subsequent  advances  were  made  by  Government,  at  different 
periods,  under  the  authority  of  Parliament,  to  the  extent  of  about  75,000/.  To  secure  this 
sum,  the  canal  was  transferred  on  mortgage  to  the  Lords  of  the  Treasury,  who  placed  the  whole 
under  the  superintendence  of  the  Commissioners  for  the  Caledonian  Canal,  and  under  their 
direction  it  has  subsequently  remained.  The  canal  is  about  9 miles  long,  and  has  15  locks, 
13  of  which  are  96  feet  long,  24  feet  wide,  and  formed  for  12  feet,  but  maintained  at  10  feet 
deep ; the  remaining  two  are  108  feet  long  and  27  feet  wide.  The  summit  level  is  58  feet  above 
high  water  in  Loch  Fyne,  and  this  is  attained  by  means  of  8 locks,  in  ascending  from  Loch 
Gilphead  or  Ardrishaig,  at  its  south-east  end;  the  descent  to  Loch  Crinan,  at  its  north-west 
end,  is  by  / locks.  The  canal  can  be  navigated  by  vessels  drawing  9j  feet  water ; but,  owing 
to  the  heavy  dues,  and  delay  by  lockage,  it  is  less  frequented  by  fishing  vessels  and  coasters, 
to  which  it  would  otherwise  be  so  beneficial,  than  with  more  moderate  dues  it  would  be.  There 
is  a passenger  traffic  to  meet  the  steamers  on  either  side,  which  has  increased  from  2400,  in 
1820,  to  17,527  in  1846  ; the  number  of  vessels  that  passed  through  the  canal  last  year  was 
1449  of  35,552  tons,  besides  573  boats ; and  the  revenue  was  2526/.,  which  is  sufficient, 
since  the  great  repair  of  1817,  to  pay  the  expense  of  maintenance,  and  to  admit  of 
improvements.  A Committee  of  the  House  of  Commons  reported  in  1839  that,  “ from  the 
best  information  they  could  obtain,  it  appeared  that  it  is  to  the  originally  defective  construction 
and  insufficient  dimensions  of  this  canal  that  its  failure  must  be  attributed.’’  That  it  has  been 
a failure  in  a financial  point  of  view  is  manifest,  and  that  it  was  planned  on  so  small  a scale 
is  extremely  to  be  regretted,  but  that  it  has  conferred  very  considerable  benefits  on  the  coasts 
m its  immediate  neighbourhood,  and  on  the  western  islands  and  highlands  of  Scotland,  and 
materially  aided  in  the  recent  rapid  development  of  the  resources  of  these  districts  and  in  the 
spread  ot  civilization,  there  cannot  be  the  least  doubt,  and  works  that  have  assisted  in  such  a 
cause  can  hardly  be  considered  to  have  entirely  failed,  or  the  public  money  bestowed  upon  them 
to  have  been  ill  spent.  It  appears  from  the  Reports  of  Mr.  Walker,  and  of  Mr.  Thompson, 
resident  engineer,  that  the  sum  of  9000/.  ought  to  have  been  expended  in  1839,  in  order  to  carry 
out  improvements,  and  to  put  the  canal  in  a fair  stale  of  repair.  As  a large  outlay  has  just 
been  made  on  the  Caledonian  Canal,  it  may  be  found  good  policy  to  place  the  Crinan  on  a 
similar  footing  as  to  efficiency,  as  it  must  be  considered  a material  link  in  the  chain  of  com- 
munication which  connects  Glasgow  and  the  ports  on  the  Clyde  with  Inverness  and  the 
Highlands. 


In  conjunction  with  the  restoration  of  the  canal,  it  will  be  necessary  to  take  into  account  the 
state  of  the  harbours  at  either  end  and  the  approaches  to  them,  which  have  never  yet  been  suffi* 
ciently  attended  to.  Ardrishaig,  at  the  southern  entrance,  has  become  the  most  important  steam- 
boat station  on  Loch  Fyne;  independent  of  coasters  and  vessels  intending  to  pass  through 
the  canal,  more  than  one  steamer  arrives  and  departs  daily,  carrying  passengers,  goods,  and 
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]aroe  quantities  of  cattle,  and  for  this  traffic  the  wharfage  is  loudly  complained  of  as  very  insuffi-  Scotland. 

cient.  The  south  side  of  the  harbour  is  sheltered  by  a stone  pier,  which  extends  oil'  shore  

170  yards  in  an  easterly  direction,  with  a harbour  light  at  the  pier-head;  and  on  the  north 

side  is  a steam-boat  pier,  about  45  yards  long,  built  in  1836.  The  arrivals  in  1846  were  527  App.  No-  304. 

vessels  of  51,380  tons,  and  about  as  many  sailings  : 37,633  passengers  landed  and  embarked 

bv  the  Loch  Fvne  and  Crinan  steamers;  and  30,000  sheep  and  MOO  head  of  cattle  were 

shipped:  the  harbour  revenue  was  209/.,  and  the  amount  of  debt  contracted  in  building  the 

steam-boat  pier  1670/.  Ardrishaig  is  also  the  resort  in  the  season  of  numerous  boats  engaged 

in  the  herring  fishery,  and  these,  as  well  as  the  above-mentioned  traffic,  would  be  greatly  benefited 

by  the  pier  being  lengthened  and  the  harbour  deepened. 

Crinan,  in  like  manner,  has  lately  become  a station  of  considerable  importance  for  steamers  Crinan. 
to  and  from  the  Western  Highlands,  and  is  equally  deficient  in  protection  and  wharfage.  A 
covering  pier  is  much  wanted,  as  well  as  repairs  to  the  sea  lock,  and  deepening  the  entrance 
thereto.  The  arrivals  in  1846  were  129  vessels  of  14,089  tons,  and  accommodation  lor  this 
traffic,  and  shelter  for  vessels  entering  or  departing  from  the  canal,  are  much  required.  A 
harbour  light,  too,  is  absolutely  essential,  and  a corresponding  small  light  at  Dorresmore,  at 
the  south  point  of  Craignish.  The  necessity  for  lighting  and  protecting  this  harbour  is  the 
more  evident  from  there  being  no  well-constructed  harbour  on  the  western  side  of  the  mainland  App.  No.  303. 
of  Argyll  from  the  Mull  of  Kintyre  to  Oban,  a distance  of  100  miles. 


Jura  lias  two  harbours  on  its  eastern  side,  named  Lowlandman’s  Bay  and  Small  Isles;  the  Jora. 
latter  has  a small  pier,  built  in  1814,  at  a cost  of  746/.,  half  of  which  was  paid  by  Government. 

White  Farlane  Bay,  on  the  south  side,  opposite  Port  Askaig,  in  the  Sound  of  Islay,  all'ords 
good  shelter  by  anchoring  close  in-sliore  out  of  the  eddy  tide. 


I Slav  comprises  Port  Askaig,  on  the  shore  of  the.  Sound  of  Islay  ; Bowmore,  on  the  eastern  Islay. 
side  of  Locli-in-daal ; and  Port  Ellen  and  Port  Charlotte  on  the  south-east  coast,  opposite 
the  Isle  of  Gigha : the  three  first-named  small  harbours  have  piers.  At  Port  Ellen  the  quay 
was  raised,  and  a pier,  30  yards  long,  built  in  1832,  for  the  sum  of  763/.,  at  the  joint  expense 
of  the  proprietor  and  the  public.  It  is  proposed  to  extend  the  pier  into  a depth  of  12  feet  water, 
and  to  finish  it  with  a return  head.  Port.  Ellen  has  also  the  advantage  of  a harbour  light; 
but  there  is  no  light  in  the  Sound  of  Islay. 

The  arrivals  during  the  past  year  were,  186  vessels  of  8759  tons,  carrying  cargo,  independ- 
ent of  the  passage  steamers  from  Glasgow  and  the  ports  of  the  Clyde.  The  exports  from 
Islay  are  stated  at  70,000  tons  annually,  and  a much  increased  traffic  is  expected  in  limestone.  App.  No.  482. 

Off  the  south-west  point  of  the  island,  at.  the  Iihinns  of  Islay,  an  intermittent  light  was  placed 

in  1825,  at  an  elevation  of  150  feet  above  the  sea,  visible  6 leagues  in  clear  weather.  It  is 

nearly  midway  between  the  light  at  the  Midi  of  Kintyre  and  that  at  Skerrievore,  or  about  40 

miles  from  each.  Since  the  erection  of  this  lighthouse,  Loch-in-daal  is  much  more  frequented 

as  a harbour  of  refuge  by  vessels  using  the  North  Channel  to  or  from  the  Clyde  and  Liverpool; 

but  it  still  wants  a harbour  light,  and  buoys  and  beacons  to  mark  the  projecting  spits  off  Bow- 

more,  as  well  as  some  efficient  control  to  prevent  vessels  throwing  their  ballast  out  into  the 

harbour,  which  it  appears,  from  the  statement  of  Lloyd’s  agent,  is  an  affair  of  common  App.  No.  479. 

occurrence.  Islay  has  206  boats,  manned  by  606  men  and  boys,  employed  in  the  fisheries; 

of  these  84  boats  belong  to  Portuahavcn,  30  to  Port  Charlotte,  and  26  to  Port  Ellen. 

The  fixed  light  at  the  Mull  of  Kintyre,  at  the  south-western  entrance  of  the  peninsula  of  Mull  of  Kintyre. 
Argyll,  first  shown  in  1787,  was  one  of  the  earliest,  if  not  the  first  public  coast-light,  exhibited 
in  Scotland.  It  stands  at  an  elevation  of  297  feet  above  the  sea,  and  occupies  a most  important 
position  as  the  guide  into  the  Irish  Sea  by  the  North  Channel  (here  only  10  miles  wide),  and 
as  the  turning  point  for  vessels  bound  into  the  Clyde.  From  Parliamentary  papers,  it  appears 
that  6463  loaded  vessels,  of  867,596  tons,  paid  dues  for  passing  this  light  in  1S46.  It  is,  Lighthouse  Rep. 
however,  wanting  in  three  essential  conditions  of  a well-placed  light : it  stands  at  too  great  an 
elevation  above  the  sea,  and  is,  therefore,  often  obscured ; it  does  not  cover  the  outer  dangers, 
namely,  Patterson’s  Rock,  which  lies  some  distance  to  the  eastward  of  Sanda ; nor  is  it  avail- 
able for  vessels  bound  up  the  Clyde.  To  light  this  channel  in  tlie  most  useful  manner,  the  Mull 
light  ought  to  be  removed  to  Sanda  (or  an  additional  light  be  placed  on  this  island),  and  a 
compensating  light  erected  on  Rathlin  Island,  off  the  north  coast  of  Ireland.  This  latter  light 
would  also  be  a great  benefit  to  the  traffic  from  Sligo  and  Londonderry  to  Glasgow.  A con- 
spicuous beacon  likewise  should  be  erected  on  Patterson’s  Rock.* 


Campbelltown  Loch,  or  hay,  is  well  known  as  a natural  harbour  of  refuge,  affording  a large  Campbblltowh. 
area  of  secure  anchorage,  much  frequented  by  the  trade  of  the  Clyde,  more  than  500  vessels 
having  sought  shelter  here  during  the  last  year.  There  is  a good  harbour  light,  and  the 
necessary  buoys  and  beacons  to  mark  the  dangers  have  recently  been  placed,  but  a coast  light 
is  still  wanted  on  Devaar  Isle  to  lead  up  to  the  Bay.*  The  tidal  harbour  at  the  head  or  the 
loch  lies  between  two  stone  piers,  extending  about  200  yards  from  the  shore : it  is  said  to  have  See  plan,  p.  61j. 
a depth  of  13feet  at  the  quays  at  high  water.  The  number  of  vessels  belonging  to  the  port,  two 
of  which  are  steamers,  is  28,  of  2039  tons.  The  arrivals  in  1846,  exclusive  of  those  seeking 
shelter  and  passenger  steamers,  were,  442  vessels  of  12,855  tons  : the  harbour  dues  were  leased 
for  191/.,  and  the  debt  was  4034/.  The  dues  are  levied  under  a charter  of  King  Janies  *■[•>  App- 
granted  in  1700,  and  the  harbour  affairs  are  managed  by  the  council  of  the  bur^h.  In  1844 
the  law  expenses,  on  account  of  dues  disputed,  amounted  to  400/.,  or  three  times  the  then  w o e 
revenue  of  the  port ; and  the  Parliamentary  and  legal  expenses  attendant  on  obtaining  a new 

* It  appears  that  a light  is  about  to  be  placed  on  Sanda,  and  also  on  Devaar. 
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Act  in  1810  were  26007.,  or  more  than  thirteen  times  the  revenue.  Campbelltown  is  the  head 
quarters  of  an  extensive  fishing  district,  including  Islay,  and  employs  588  boats,  manned  by 
1836  men  and  boys;  of  these,  130  herring-boats  belong  to  Campbelltown  alone. 

At  Skipness,  a projecting  point  at  the  north  end  of  Kilbrannau  Sound,  a fishing-pier 
extending  60  yards  off-shore  in  an  easterly  direction,  with  a return  head  of  32  yards  to  the 
northward,  was  erected  in  1839,  at  a cost  of  29977.,  two-thirds  of  which  were  contributed  by 
the  Fishery  Board  on  the  part  of  the  public.  The  pier  has  5 feet  depth  at  low  water,  and  is  a 
areat  accommodation  to  the  60  boats  belonging  to  the  place,  and  to  others  which  frequent  the 
favourite  fishing-ground  of  Ivilbrannan  Sound,  as  well  as  to  the  steam-boats  passing  along  the 
coast.  A pier  at  Carradale  would  also  be  a great  benefit. 

Taubert,  East  and  West,  are  two  sea  lochs  approaching  each  other  within  a mile,  on  oppo- 
site sides  of  the  great  southern  peninsula  of  Argyllshire,  at  about  midway  between  the  Mull  of 
Kiutyre  and  the°head  of  Loch  Fyne,  near  Inverary,  thus  nearly  bisecting  this  distance  of  80 
miles.  West  Tarbert  extends  in  almost  a straight  line  south-westward,  1 1 miles  in  length,  by 
about  three-quarters  of  a mile  mean  breadth.  It  has  a quay  with  12  feet  at  low-water  spring 
tides,  from  which  a steamer  plies  to  Islay  twice  a-week  in  summer  and  once  a-week  in  winter. 
At  the  western  entrance  of  the  loch  is  the  island  of  Trien,  forming  the  harbour  of  Ardpatrick, 
in  which  the  revenue  cruizers  will  be  found  safely  riding  when  the  heaviest  westerly  gales  blow 
in  the  Sound  of  Jura. 

The  East  Loch  is  barely  one  mile  in  length  by  less  than  half  a mile  in  width.  Yet,  small 
as  it  is,  this  is  the  head-quarters  of  the  Loch  Fyne  herring  fishery;  and  in  the  season,  as  many 
as  700  vessels  and  boats,  employing  2000  men,  have  been  seen  at  one  time  in  this  singular  and 
almost  land-locked  natural  harbour.  A convenient  quay,  with  a bridge  and  road  of  approach, 
was  built  here  in  1812,  at  a cost  of  17287.,  at  the  joint  expense  of  the  proprietor  and  the 
Government;  and  more  recently  an  additional  quay  has  been  erected  for  the  accommoda  ion 
of  the  steam  traffic,  which  has  greatly  increased,  800  arrivals  having  taken  place  during  the 
past  year,  besides  126  sailing  vessels,  of  2787  tons.  The  revenue  of  the  harbour  is  1267. 

The  near  approach  of  East  and  West  Tarbert  lochs  naturally  turned  attention  towards  water 
communication  between  them.  As  early  as  1772  James  Watt  examined  the  locality  with 
this  view,  and,  in  his  Report  to  the  Board  of  “ Annexed  Estates,”  printed  in  the  Appendix,  gives 
an  estimate  of  the  expense  of  a canal  7 feet  and  10  feet  deep,  and  of  a through  cut  12  leet 
and  16  feet  deep  at  neap  tides.  The  last  mentioned  was  to  cost  120,7907.;  nothing  further, 
however,  was  done  at  that  time.  Twenty  years  later  the  Crinan  Canal  was  made,  and  the 
subject  of  the  Tarbert  communication  was  allowed  to  slumber.  The  recent  rapid  extension  of 
steam  navigation,  the  opening  out  of  the  resources  of  Islay,  the  insufficiency  of  the  Crinan  as  a 
ship  canal,  and  the  desire  to  avoid  the  often  tedious  and  turbulent  passage  round  the  Mull  of 
Kintyre,  have  again  directed  attention  to  the  isthmus  of  Tarbert,  and  in  1845  the  spirited  mer- 
chants of  Glasgow  and  others  caused  a fresh  survey  of  the  line  to  be  made,  and  obtained  an 
Act  of  Parliament  for  carrying  the  work  into  effect.  The  estimare  of  Mr.  Gibb,  civil  engineer, 
for  the  whole  expense  connected  with  cutting  a canal  56  feet  wide  and  18  feet  deep  below  low 
water,  with  two  regulating  locks,  is  147,9507.  During  the  present  year  Government  have 
caused  the  proposed  scheme  to  be  inquired  into,  and  the  Reports  of  the  officers,  Captain  Sir  E. 
Belcher,  R.N.,  and  Lieut.  Col.  Yule,  R.E.,  pointing  out  the  many  advantages,  both  in  a 
mercantile  and  military  point  of  view,  will  be  found  in  tlie  Appendix.  There  may  be  some 
difficulty  arising  from  the  difference  of  the  levels  of  the  tide  on  the  east  and  west  sides  ol  the 
peninsula,  said  to  amount  at  times  to  12  feet,  which  it  is  proposed  to  guard  against  by  placing 
a pair  of  flood-gates  at  each  end ; but  it  is  to  be  hoped,  when  the  work  comes  to  be  carried 
out,  no  practical  obstacle  will  be  found  to  making  a through  open  cut,  and  that  it  will  be  wide 
enough  and  deep  enough  to  admit,  at  all  times  of  tide,  the  largest  war  steamer,  or  the  heaviest 
merchant  vessel  than  either  can  now,  or  will  in  Allure,  ascend  the  Clyde  to  Glasgow  Quay. 

In  the  eastern  part  of  Scotland  large  sums  of  public  money  have  been  expended  upon  roads 
and  bridges,  and  the  testimony  of  all  observant  persons  is  unanimous  as  to  the  advance  in 
civilization,  in  comfort,  and  in  wealth,  that  has  immediately  followed  in  the  wake  of  such 
improvements.  But  in  the  western  district  of  Scotland,  and  especially  in  the  county  of  Argyll, 
the  rivers,  lakes,  and  sea  are  now  the  means  of  intercourse ; and  the  very  barrier  which 
mainly  prevented  communication  in  the  days  of  our  fathers  has  proved  to  be  the  great  highway  m 
our  own.  Steam-boats  are  at  once  the  heralds  and  the  cause  of  every  kind  of  improvement  in  the 
Highlands  and  islands  of  Scotland  ; nor  is  it  any  exaggeration  to  say,  that  they  have  raised  the 
value  of  land  in  Argyllshire  fully  20  per  cent,  during  the  last  20  years;  independent,  then, 
of  the  advantages  of  such  a communication  in  a military  point  of  view,  every  facility  that  can 
he  given  to  uninterrupted  intercourse,  and  thereby  to  the  spread  of  civilization,  cannot  hut  be 
hailed  as  a national  benefit. 

At  Lochgilphead  is  a small  quay,  built  by  the  proprietor  of  the  adjoining  property  in 
1813,  at  an  expense  of  5007. ; it  is  quite  sheltered,  has  6 feet  water  at  high  tides,  and  is  useful, 
to  a limited  extent,  to  the  fishermen  and  other  inhabitants  of  this  thriving  village.  The  arrivals 
last  year  were  49  vessels  of  343  tons.  The  Glasgow  and  Inver  ary  steamers  call  at  Ardrishaig 
pier  daily;  and  there  is  constant  communication  to  Oban  by  the  Crinan  Canal.  The  tolls 
levied  at  the  quay  are  trifling,  only  amounting  to  77.  a-year.  If  there  were  authority  to  take 
dues  to  sufficient  amount,  or  could  funds  otherwise  be  raised,  it  would  not  be  difficult  to 
straighten  and  deepen  the  river  bed  so  as  to  make  the  quay  accessible  to  steamers  at  half  tide. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


of  SCOTLAN D,  by  the  EXAMINING  COMMISSIONER.  xlvii 

IKVERARY,  near  the  head  of  Loch  Fyne,  has  a small  pier,  reaching  off-shore  90  yards  to  the  Scotland. 

north-east,  with  a short  return  head  to  the  north-west;  it.  was  extended  into  5 feet,  depth  at  

low  water,  and  an  outer  landing  slip,  built  in  1836,  at  a cost  of  1435/.,  two-thirds  of  which  Inverary. 

sum  were  paid  by  the  Fishery  Board.  The  dues,  which  amounted  to  73/.  in  1846,  are  levied 

by  virtue  of  a charter  of  Charles  I.,  dated  1680.  See  plan,  p.  518. 

The  small  ferry  pier  at  St.  Catherine’s,  on  the  south  side  of  the  loch,  opposite  Inverary,  is 
an  example  of  great  convenience  obtained  at  the  moderate  expense  of  166/.,  half  of  which  was 
paid  by  the  public.  Many  such  piers  would  be  highly  serviceable  in  the  county  of  Argyll, 
intersected  as  it  is  by  arms  of  the  sea  in  various  directions. 

Loch  Fyne  has  been,  from  time,  immemorial,  noted  for  its  herrings,  which  are  said  to  be  of  Loch  Fyne. 
a superior  quality  to  any  found  in  t he  western  seas.  The  fishing  commonly  begins  in  June,  and 
continues  till  the  end  of  September,  during  which  period  the  loch  is  frequented  by  vast  shoals 
of  herring's.  The  number  of  boats  belonging  to  the  district  between  Inverarv  and  Tarberf, 
last  year,  was  590,  employing  1770  men  and  boys;  but  it  is  probable  that  many  more  were 
employed  in  the  fishery.  The  number  of  herrings  caught  was  20,400  barrels.  A buoy  has  Fishery  Rep.,  1846. 
recently  been  placed  off  the  rocks  at  Ardlamont  Point,  but  a beacon  is  still  wanted  to  mark 
the  dangerous  Otter  Reef,  which  extends  half  way  across  Loch  Fyne. 

Aruan  comprises  the  harbours  of  Lamlash,  Brodick,  Corrie,  and  Loch  Rauza.  Lamlash,  Aruan. 
sheltered  by  the  Holy  Isle,  is  a spacious  natural  harbour,  much  frequented  by  the  outward- 
bound  trade  of  the  Clyde  in  strong  westerly  winds.  The  Pladda  Lights,  off  the  south-east 
point  of  Arran,  are  a good  general  direction  for  this  bay,  but,  as  an  anchorage  of  much  resort,  it 
wants  a harbour  light  as  well  as  the  requisite  buoys  and  beacons.*  Here  is  a quay,  built  about 
50  years  since,  out  of  the  ruins  of  a former  quay,  which  stood  a few  hundred  yards  to  the  south- 
ward. Arran  has  96  boats,  manned  by  380  men,  employed  in  the  herring  fishery ; of  these  App.  No.  494. 

23  boats  belong  to  Lamlash,  9 to  Brodick,  and  8 to  Corrie.  These  three  places  have  piers,  but 
thev  are  quite  insufficient  for  the  fisheries.  Twelve  boats  belong  to  Loch  Ranza  and  9 to 
Whiting  Bay,  neither  of  which  has  any  pier  at  all,  but  both  stand  much  in  need  of  one.  The 
remainder  of  the  boats  are  distributed  round  the  west  coast  of  the  island  facing  Kilbrannan 
Sound. 

The  harbour  of  Rothesay  (at  the  head  of  a spacious,  well-sheltered  bay,  affording  excel-  Rothesay. 
lent  anchorage,  well  marked  by  the  Toward  revolving  light)  was  first  formed  nearly  a century 
ago  by  the  erection  of  a pier,  at  a cost  of  1200/.  About  50  years  since,  a second  pier  w:as  built, 
but  was  beaten  down  by  the  sea.  I11  1815,  the  magistrates  and  council  resolved  to  improve 
the  harbour,  and  obtained  a plan  and  estimate  from  Messrs.  Stevenson,  C.E. ; this  plan  being 
found  too  expensive,  a modified  plan  was  prepared  and  carried  into  execution  in  1822,  at  a cost  App.  No.  313. 
of  6500/.,  one- third  of  which  was  raised  by  subscription,  and  two-thirds  borrowed  from  the 
Exchequer.  This  latter  sum  has  been  paid  off,  and  the  debt,  reduced  to  1656/.  The  main 
pier  of  the  harbour  is  a substantial  erection  of  whinstone,  extending  40  yards  off-shore  in  a 
north-north-east  direction,  with  a kant  100  yards  long  to  the  east-south-east,  having  6 feet  at  See  plan,  p.  615. 
low  water,  and  16  feet  at  high-water  spring  tides  at  the  pier  head,  which  is  well  marked  by  a 
harbour  light.  In  1840  a patent  slip  was  added  to  the  harbour ; there  are  also  three  building- 
slips  belonging  to  the  town.  The  arrivals  last  year  were  234  sailing  vessels,  of  7254  ton3,  and 
1927  steamers,  by  means  of  which  daily  communication  is  kept  up  with  Glasgow,  and  the 
ports  on  the  Clyde  and  Inverary,  and  with  Oban  and  Inverness  by  the  Crinan  Canal.  The  har- 
bour is  governed  by  trustees,  under  an  Act  of  Parliament  obtained  in  1831,  and  the  revenue  1 & 2 Will.  IV.  c.. 
in  1846,  arising  from  dues  on  shipping,  levied  under  this  Act,  was  580/.  Like  other  small  34. 
harbours  enclosed  bv  piers,  Rothesay  suffers  from  a gradual  accumulation  of  sand,  which  will 
entail  a certain  expense  in  dredging ; but  the  remedy  is  effectual,  and  should  not  be  too  long 
delayed. 

Rothesay  is  the  head-quarters  of  an  extensive  fishing  district,  comprising  the  isles  of  Bute, 

Arran,  and  the  Cumbraes,  and  employing  233  boats,  manned  by  832  men  and  boys.  Piers 
for  the  convenience  of  fishermen  are  much  wanted  at  St.  Ryonald’s  Bay,  and  at  Loch  Riddan 
at  the  head  of  the  Kyles  of  Bute. 

Dumbarton  harbour  is  the  channel  of  the  river  Leven,  the  outlet  of  Loch  Lomond,  in  its  Dumbarton. 
tortuous  course  from  the  bridge  to  its  junction  with  the  Clyde.  The  face  of  the  town  is  lined 
with  quays,  which  have  a depth  of  10  feet  at  high-water  spring  tides.  There  is  a graving-dock  and 
several  building-slips.  It  appears  that,  in  virtue  of  old  charters,  confirmed  by  James  VI.  hi  See  plan,  p.  615. 
1609,  and  ratified  by  Parliament  in  1641,  Dumbarton  has  a right  of  exemption  from  River 
Clyde  dues,  which,  since  the  high  rates  levied  by  the  trustees,  and  the  recent  improvements  in 
the  river,  has  become  a privilege  of  some  value.  Attempts  were  made  to  do  away  with  this 
right  in  1825  and  in  1840,  but  they  failed ; yet  the  law  and  Parliamentary  expenses  connected  App.  No.  31b. 
with  the  defence  of  their  privileges  against  a rich  and  powerful  trust  cost  the  burgh  more  than 
a year’s  harbour  revenue.  The  arrivals  in  1846  were  63  sailing-vessels  of  243S  tons,  and  the 
harbour  income  147/.  There  is  no  debt.  The  Leven  is  the  outlet  of  Loch  Lomond,  lo  which 
lake  the  river  could  with  comparative  ease  he  made  navigable  if  it  were  considered  necessary. 

Glasgow.— In  the  First  Report  of  this  Commission,  it  was  stated  that  we  had  confined  our  Glasgow. 
inquiries  to  a few  specific  cases  bearing  on  the  general  question  of  the  necessity  of  some  Govern- 
ment control  over  the  whole  of  the  harbours  and  tidal  waters  of  the  United  Kingdom;  and  in 
selecting  as  examples  the  Clyde  and  Tayin  Scotland,  the  Report  brought  prominently  forward 

* A buoy  has  recently  been  placed  on  the  Fullarton  Rock,  in  the  south  channel. 
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the  improvement  that  had  been  made  in  these  rivers,  by  the  use  of  the  steam -dredge  and  the 
removal  of  fords,  awarded  full  praise  to  the  sound  principles  acted  upon  and  to  the  enter- 
prise that  had  been  evinced,  and  briefly  adverted  to  those  points  which  manifested  a want  of 
control  for  the  public  good. 

This  forbearance  on  the  part  of  the  Commission  has  been  used  as  an  argument,  by  the  Clyde 
trustees  to  prove  that  no  Government  control  was  necessary,  and  that  such  a recommendation, 
as  far  as  the  Clyde  was  concerned,  was  unjust  and  uncalled  for.  It  becomes  our  duty,  then, 
however  ungrateful  the  task,  to  examine  The  question  a little  more  in  detail,  yet  only  so  far  as 
to  show  that  the  management  of  the  Clyde  trust  has  not  been  such  as  to  afford  the  slightest 
pretence  for  exempting  the  port  of  Glasgow  from  the  general  control  that  we  have  considered 
it  our  duty  to  recommend  for  the  preservation  of  all  the  harbours  of  the  United  Kingdom. 

It  appears  from  Parliamentary  Papers,  that  since  the  year  1770,  the  gross  harbour  dues  at 
Glasgow,  levied  on  shipping  and  on  goods  borne  by  shipping,  have  been  898,280/.  In  addition 
to  this  amount,  the  Clyde  trustees,  at  the  close  of  the  year  1846,  bad  incurred  a debt  of  380,000/. ; 
they  have  had  the  disposal,  therefore,  of  1,278,000/.  on  the  harbour  and  river. 

The  question  naturally  arises,  what  results  have  been  obtained  from  the  expenditure  of  this 
large  sum  of  money?  We  find  that  the  harbour  of  Glasgow  has  been  deepened  on  an  average 
14  feet,  by  a width  of  about  70  yards,  for  a length  of  1100  yards.  It  has  been  partly  faced 
with  stone  quays  on  both  sides,  the  total  length  of  which  is  2400  yards,  and  the  requisite  sheds 
and  cranes  have  been  erected. 

By  means  of  parallel  dykes  aud  dredging,  a channel  of  70  yards  wide  in  the  centre  of  the 
river  has  been  deepened  on  an  average  12  feet,  over  a distance  of  2%  miles;  a channel,  90 
yards  wide,  has  been  deepened,  on  an  average,  6 feet  over  a distance  of  2A  miles ; and  a channel. 
100  yards  wide,  has  been  deepened  6 feet  for  a distance  1^  mile;  the  same  width  and  depth  of 
channel,  700  yards  in  length,  has  been  cut  through  the  Port- Glasgow  bank ; the  Garmoyle 
bank  has  been  cut  through ; a harbour  has  been  made  at  Bowling;  the  river  has  been  lighted 
and  perched  throughout;  and  the  revenue,  up  to  the  1st  July,  i846,  had  reached  52,000/. 
The  tonnage  belonging  to  the  port  for  the  last  year  was  512  vessels  of  134,603  tons;  the 
arrivals,  14,319  vessels  of  1,117,968  tons,  of  which  430  vessels  were  from  the  colonies  or 
foreign,  and  the  customs  dues  amounted  to  634,305/. 

Such  is  a general,  and,  it  is  believed,  an  impartial  statement  of  tile  whole  of  the  improve- 
ments in  the  Clyde,  and,  as  fully  acknowledged  in  our  First  Report,  they  are  as  great  as  in 
any  other  river  in  the  United  Kingdom.  We  need  not  here  stop  to  inquire  whether  the  same 
results  might  not  have  bean  obtained  at  about  one-half  the  outlay. 

If  we  look  a little  deeper  than  the  surface,  we  shall  find  that  some  of  these  works  are 
far  from  being  efficiently  executed,  others  of  the  utmost  importance  have  boon  neglected, 
and  some  are  yet  to  be  begun.  The  harbour  of  Glasgow  is  still  in  a very  unfinished  state 
and  inadequate  to  the  trade  of  the  city;  the  lower  portion  of  it  is  only  60  yards  wide,  with 
a projecting  point  near  its  entrance  that  might  have  been  easily  removed,  narrowing  it  to  as 
little  as  57  yards.  The  stone  quays  are  so  ill  founded  that  they  are  giving  way  throughout  their 
whole  extent ; a length  of  125  yards,  built  only  ten  years  since,  on  the  south  side,  has  with  difficulty 
and  at  great  expense  been  saved  from  falling  into  the  stream,  j A weir  is  placed  across  the 
river  at  Stockwell  Bridge,  destroying  the  navigation  for  some  miles  upwards,  and  stopping 
the  tidal  flow,  and  the  scour  that  would  follow.  Although  the  injury  to  the  harbour  and  river 
from  the  weir  was  well  known,  a recent  Act  of  Parliament  has  been  oblained  by  the  trustees  to 
perpetuate  this  dam,  by  rebuilding  it  higher  up  the  stream,  where  it  will  be  almost  equally 
prejudicial,  while  the  expense  of  the  work  will  involve  the  harbour  funds,  that  should  be  applied 
to  remove  obstacles,  to  an  extent  of  9000/.,  in  spite  of  a protest  against  the  legality  of  such  a 
proceeding  by  one  of  the  Clyde  trustees. 

This  weir,  or  a similar  one  at  Glasgow  Bridge,  has  been  condemned  by  all  engineers,  from 
Rennie,  in  1799,  down  to  the  present  time;  it  may  be  useful,  however,  t.o  quote  the  last  public 
evidence  respecting  it  by  the  resident  engineer,  as  it  shows  its  value  in  a sanitary  as  well  as  in 
an  engineering  point  of  view.  He  says,  in  answer  to  a question,  “ My  opinion  is,  that  the  weir 
j?as  a veiT  prejudicial  effect  on  the  property  at  Glasgow,  in  forcing  the  water  upwards  in 
freshes,  so  as  to  flood  the  houses;  that  it  makes  the  harbour  the  stagnant  cesspool  of  the  city, 
the  filth  from  which,  by  deposition,  is  the  cause  of  unnecessary  dredging  in  the  harbour,  as  well 
as  of  noxious  vapours  for  miles  from  the  Broomielaw  in  summer  time;  and  that  so  long  as  this 
nuisance  exists,  the  tidal  scouring  power,  both  inward  and  outward,  will  be  rendered  unavail- 
able for  the  upper  reach  of  the  Clyde.”  He  adds,  “ It  would  be  highly  desirable  and  beneficial 
ior  the  great  interests  of  navigation,  for  the  rights  of  property,  and  for  the  health  of  an  extensive 
portion  of  the  city  of  Glasgow,  to  remove  it  entirely.” 

The  space  between  the  bridges,  that  might  be  easily  made  invaluable  to  coasters  for  harbour 
purposes,  sti  l remains  not  deepened,  and  only  partly  quayed,  although  power  to  do  both  was 
obtained  m 1840  ; yet  the  advice  of  Vv  hidbey  in  1824,  the  testimony  of  some  of  the  trustees, 
of  the  resident  engineer,  ol  the  harbour-masters,  and  of  all  sailors  who  have  been  examined 
or  reported  on  the  subject,  is  in  favour  of  such  a work,  as  one  of  the  greatest  improvements 
that  could  be  made ; instead  of  which  this  space  remains  little  better  than  a timber-pond,  whilst 
extreme  inconvenience  to  shipping  is  daily  felt  from  the  want  of  it,  and  the  harbour  revenue  in 
consequence  suffers  a loss  of  some  thousands  a-year. 

The  dock  or  tidal  basin  of  Windmillcroft,  close  to  the  business  part  of  the  city,  and  most 
convenient  to  the  shipping  (the  land  for  the  making  of  which  was  purchased  six  years  since 
at  an  expense  of  43,196/.),  recommended  to  be  made  by  Rennie  as  early  as  1807,  and 
repeatedly  urged  on  the  trustees  since  that  time  by  all  those  conversant  with  the  wants  of 
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shipping,  still  remains  unexecuted,  while  1600/.  a-year,  the  interest  of  the  purchase  money,  has  Scotland. 
been  for  that  time  lost  to  the  revenue.  ' — 

There  has  been  a much  larger  expenditure  of  63,750/.  in  the  purchase  of  land  for  docks  at  App.  C.  No.  354. 
Stobcross,  a mile  below  the  city  on  the  north  side,  to  which  the  greater  part  of  the  shipping 
interest  is  opposed,  and  the  works  for  which  cannot  be  executed  without  involving  the  trust  in  an 
enormous  debt.  It  further  appears  that  this  land  was  publicly  sold  in  Glasgow  in  November, 

1844.  at  3s.  per  square  yard,  and  purchased  by  the  Clyde  Trustees  in  September  following,  at 
Ss.  0>d.  the  square  yard. 

Although,  as  before  mentioned,  the  expenditure  of  the  Clyde  trust  has  exceeded  a million 
and  a quarter  in  the  last  77  years,  there  is  neither  graving-dock,  nor  patent-slip,  nor  gridiron, 
nor  any  convenience  for  repairing  shipping  required  by  the  trade  of  the  port,  and  which  ought 
to  have  been  long  ago  provided  by  the  Clyde  trust ; and  although  Glasgow  is  the  trade 
metropolis  of  Scotland,  if  a vessel  receives  damage  she  must  go  to  Greenock  or  Liverpool  for 
repair.  It  should  also  be  stated  that  the  want  of  that  accommodation  was  so  much  felt  that,  App.  Ev.  p.  39  ). 
prior  to  applying  to  Parliament  in  1840,  a petition  was  presented  to  the  trustees,  praying  for  a 
graving-dock,  signed  by  the  principal  ship-owners  and  leading  merchants  of  Glasgow,  but  the 
request  was  disregarded. 

A more  frequent,  and  more  annoying  cause  of  complaint,  however,  arises  from  want  of 
quay  accommodation.  Vessels  lie  in  tiers  five  and  six  abreast,  and  sometimes  have  to  wait  as 
many  days,  and  to  shift  their  places  as  many  times,  before  they  can  get  a berth  to  unload.  From 
the  evidence  of  the  harbour-master,  the  same  complaint  has  existed  for  the  last  twenty  years,  and 
yet  no  proper  effort  has  been  made  by  the  trustees  to  remedy  it.  The  only  provision  up  to  this 
time  for  a traffic  of  15, COO  vessels  annually  is  2400  yards  of  quayage,  and  even  of  this  limited 
space  a portion  has  been  very  often  under  repair,  owing  to  the  work  being  so  ill  executed  at  first, 
and  thus  not.  available  lor  shipping. 

Eesides  the  detention  to  trade,  and  the  inconvenience  arising  from  this  crowded  state  of  the  Evidence  on  the 
harbour,  losses  by  collision  and  damage  to  vessels  are  of  frequent  occurrence;  70  cases  are  re-  Ciyde  Navigation 
corded  in  two  years.  The  captain  of  one  of  the  fine  steamers  trading  to  Liverpool  gave  evidence  u * 
that,  owing  to  the  narrowness  of  the  river  and  the  crowded  state  of  the  harbour,  he  “had  many 
times  been  two  hours  in  going  less  than  two  miles,”  and  that,  “ at  half  tide  there  was  no  room  App.  Ev.  p.  4 14. 
to  steer  a large  steamer,  owing  to  the  river  being  so  narrow.”  Yet,  with  all  this  inconvenience 
to  the  trade,  the  shore  dues  are  very  high,  and  although  the  shipping  dues  are  light,  the  whole 
amount  of  dues  paid  by  the  shipowner  are  higher  than  at  Greenock,  Ardrossan,  Troon,  or  any 
other  port  along  the  western  coast  of  Scotland. 

Below  the  harbour,  as  before  mentioned,  the  points  that  project  into  the  channel  have  not 
been  cut  off;  in  some  places  the  river  is  not  more  than  from  50  to  60  yards  in  its  whole  width,  App.  C.  Ev.  p.  414. 
and  the  navigable  channel  not  as  many  feet  in  width,  thus  not  only  offering  the  most  serious 
obstacles  to  navigation,  but,  as  appears  in  evidence,  causing  the  land-floods  or  freshes  at  times 
to  raise  the  water  in  the  neighbourhood  of  Glasgow  12  feet  above  the  level  of  high  water,  from  App.  C.  No.  339. 
want  of  room  for  its  outfall. 

The  parallel  dykes  just  below  the  harbour  are  much  out  of  repair,  and  cause  damage  by 
the  stones  lulling  into  the  river.  Henderson’s  Quay  on  the  south  side,  anrl  Donald’s  Quay 
lower  down  on  the  north  side  (private  quays)  are  both  tumbling  down  into  the  stream.  It  was 
staled  in  evidence  that  individuals  have  been  allowed  to  encroach  upon  and  obtain  possession 
of  the  alveus  of  the  river,  whereby  the  rights  of  the  Crown  have  been  sacrificed,  and  the 
trustees  have  in  one  instance  paid  8000/.  out  of  the  river  funds  for  permission  to  cut  off  the  App.  C.  Ev.  p.400. 
points  of  two  of  the  jetties ; these  very  jetties  lying  on  the  alveus  of  the  Clyde,  and  having 
been  built  by  their  own  engineer. 

At  Newsliot.  Isle  the  southern  and  more  direct  channel  of  the  river  has  been  blocked  up 
by  dykes,  thereby  excluding,  both  on  the  flood  and  ebb,  a large  amount  of  tidal  water ; and 
in  consequence  of  the  loss  of  scour,  entailing  a heavy  annual  expense  in  dredging  away  the 
deposit  off  Bowling  ; the  river  also  has  been  thus  suddenly  narrowed  from  a width  of  300  yards 
to  120  yards  at  the  west  end  of  the  island,  whereby  the  tidal  wave  has  been  reduced  from  a 
velocity  of  1 8 miles  to  that  of  8 miles  an  hour.  The  evidence  of  the  late  resident  engineer,  em-  App.  Ev.  p.  418- 
ployed  for  six  years  by  the  trustees,  is  very  important  on  this  point,  and  deserves  serious 
attention.  Two  lights  also  are  much  wanted  in  the  river,  one  at  the  North  Perch  and  the 
other  above  Bowling,  where  there  is  a great  bend  in  the  channel.  App.  Ev.  p.  41o. 

Between  the  western  end  of  Newshot  Isle  and  Erskine  Ferry,  the  channel  of  the  river  is 
still  encumbered  with  large  whinstone  boulders,  which  have  caused  great  damage  to  deeply- 
laden  vessels,  by  stripping  off  fragments  of  copper  and  lead  from  their  bottoms,  and,  as  it 
appears  in  evidence,  causing  some  of  them  to  go  into  dock  at  Greenock,  or  elsewhere,  before 
they  could  proceed  to  sea.  Yet  when  the  resident  engineer,  conscious  that  this  spot  was  the 
most  dangerous  to  ships  of  the  whole  Clyde  navigation,  was  using  his  utmost  endeavours  to 
have  the  stones  removed,  an  individual  of  the  Clyde  trust,  without  any  minute  of  the  Committee  First  Report,  Ev. 
or  any  other  authority,  presumed  to  send  him  a written  order  to  discontinue  the  works  and  lay  p.  - • 
up  the  diving-bells  in  the  finest  part  of  the  year.  . 

Sufficient,  perhaps,  has  been  stated  to  show  the  imperfect  state  of  the  harbour  and  river, 
as  respects  accommodation  for  shipping  and  for  navigation,  and  of  its  management,  uncei it  e 
local  trust  ; and  to  prove  the  necessity  of  some  general  supervision  for  the  public  interest,  in 
order  to  protect  the  trade  and  shipping  of  Glasgow,  the  great  western  outlet  of  colonial  and 
American  produce. 

With  respect  to  the  constitution  of  the  Clyde  trust,  we  have  in  evidence  the  distinct 
opinion  of  several  of  the  trustees  themsekes,  that  it  is  far  from  being  well  adapted  for  its  object ; q Ev  422 
the  members  are  thirty-three  in  number,  which  is  admitted  on  all  hands  to  be  too  numerous ; 
they  are  principally  composed  of  members  of  the  Corporation,  a yearly  changing  politica  o y, 
whereby  the  business  of  the  trust  is  much  interfered  with  and  impeded;  there  is  no  sailor,  and 
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only  one  ship-owner,  on  the  Board,  which  has  therefore  no  practical  knowledge  of  the  real  wants 
of  shipping,  and  this  is  the  only  way  in  which  we  can  account  for  the  great  indifference  shown 
towards  the  improvement  of  the  river;  whilst  the  cutting  through  of  the  Port-Glasgow  and 
Garmoyle  banks — the  key  to  the  navigation  of  the  Clyde — appears  to  have  been  done  entirely 
at  the  suggestion  and  through  the  perseverance  of  the  late  resident  engineer. 

It  may  be  observed,  with  reference  to  these  banks,  that  the  depth  of  water  on  them  decreased 
considerably  during  the  period  from  1768  to  1840.  It  appears  from  Golborne’s  Report  in 
1768.  that  “ from  Port  Glasgow  to  the  foot  of  Dumbuck  Ford,  ihere  was  not  less  than  12  feet 
at  low  water,”  whereas  in  1840,  the  depth  on  Port  Glasgow  bank  was  only  5£  feet,  according 
to  one  witness,  and  4 feet  by  another ; the  depths  also  on  Garmoyle  Shoal  and  Dumbarton  Bank 
had,  it  seems,  decreased  in  a similar  manner.  Even  after  the  dredging  operations  in  1842-5, 
just  alluded  to,  we  find  from  the  Admiralty  chart,  of  the  Clyde,  completed  by  Captain 
Robinson,  Lieutenant  Bedford,  and  his  assistants  in  1846,  that  there  arc  now  but  9 feet  over 
the  Garmoyle  Shoal  at  low-water  spring  tides,  and  only  6 feet  at  Dumbarton.  If,  then, 
Golborne’s  Report  may  be  depended  upon,  there  has  been  a general  decrease  of  from  6 to  8 
feet  over  these  banks  in  the  course  of  70  years.  That  tins  shoaling  has  been  the  result  of  the 
deepening  operations  caused  by  the  erection  of  dykes  and  jetties  in  the  upper  part  of  the  Clyde 
there  can  be  no  doubt.  From  calculations,  made  with  much  care  by  the  late  resident  engineer, 
Mr.  Bald,  it  appears  that  during  the  above-named  period,  1,725,000  cubic  yards  of  fine  sand 
and  loose  soil  have  been  carried  down  from  the  harbour  and  upper  part  of  the  river.  And  the 
exclusion  of  the  tidal  water,  owing  to  the  dam  or  weir  across  the  river,  the  mass  of  jetties  and 
dykes,  the  shutting  up  of  the  South  Newshot  Channel,  and  the  enormous  encroachments  thus 
made  on  the  alveus  (or  bed  of  the  river  between  high  and  low  water),  whereby  it  has  been 
reduced  to  one-third  its  original  width,  has  so  diminished  the  tidal  scour  that  it  has  caused  the 
sand  and  soil  washed  down  from  above  to  deposit  on  the  banks  in  the  lower  part  of  the  Clyde, 
instead  of  carrying  it  fairly  out  to  sea. 

The  Clyde  Trustees  were  early  and  repeatedly  warned  of  the  danger  likely  to  arise  from 
these  sources.  Rennie,  in  1799,  says:  “ The  second  material  obstruction  [to  the  scour]  is  the 
dyke  or  weir  that  has  been  built  across  the  river  just  below  the  new  bridge.”  Telford,  in 
1806,  says : “ It  is  of  the  utmost  importance  to  attend  to  the  channel  of  the  river  between  the 
Long  Dyke  and  Port  Glasgow and,  further  on,  he  recommends  the  use  of  the  “ dredging- 
machine.”*  What  a different  river  might  the  Clyde  have  been  at  this  day  had  Telford’s  advice 
been  followed ! 

In  1824,  Whidbey  says:  “The  object  appears  to  have  been  obtaining  land  from  the  river 
in  preference  to  preserving  the  latter.”  Again,  he  says:  “ A canal  is  now  being  completed  in 
the  river,  the  width  of  which  is  contracted  to  about  one-third  of  what  it  originally  was;’’  and 
again  : " It  is  needless  for  me  to  mention  to  you  the  number  of  rivers  and  harbours  that  have 
been  destroyed  by  embanking,  and  making  land  on  the  side  of  them ;”  and  again : “ I am 
seriously  of  opinion  that  so  much  of  the  tide  being  prevented  from  flowing  into  its  usual  recep- 
tacles, will  be  the  cause  of  banks  and  bars  forming  now  far  below  Port  Glasgow.”  And  he 
concludes  by  saying : “ I recommend  the  dredging-machine  to  be  used  in  lowering  these 
banks  as  they  get  up,  that  being  the  only  means  left  for  preserving  the  river  for  navigation.” 
Yet,  in  spite  of  the  repeated  warnings  of  these  eminent  engineers,  the  Clyde  Trustees  made  no 
proper  effort  to  follow  their  advice,  and  when,  twenty  years  later,  the  resident  engineer 
attempted  to  dredge  a deep  channel  through  these  shoals,  and  remove  the  boulder-stones,  he 
was  ordered  to  leave  off,  as  above  mentioned,  before  he  had  completed  his  work. 

Another  great  evil  in  the  constitution  of  the  trust  is,  that  a majority  of  the  Clyde  trustees 
are  also  Bridge  trustees;  and  as  the  two  trusts  are  separate,  there  is  the  double  expense  of 
management,  without  the  check  of  an  independent  board,  and  thus,  as  has  recently  occurred, 
20,0001.  of  the  harbour  funds,  arising  from  dues  on  shipments  and  shipping,  were  voted  away 
by  a majority  made  up  of  Bridge  trustees,  to  build  a new  bridge  across  the  river  for  the  accom- 
modation of  the  citizens.  The  real  interests  of  Glasgow  require  that  the  control  of  the  bridges, 
as  well  as  everything  else  connected  with  the  river,  should  be  vested  in  a properly  constituted 
and  responsible  Clyde  trust. 

A strong  illustration  of  the  necessity  for  such  a measure,  and  of  the  establishment  of  an  in- 
dependent Government  Board  of  Control,  is  afforded  by  the  recent  attempts  made  by  several 
railway  companies  to  carry  a viaduct  across  the  Clyde.  One  company  had  the  assurance  to 
propose  crossing  the  river  below  Glasgow  Bridge ; after  a long  Parliamentary  struggle,  attended 
with  great  expense,  this  bold  project  was  at  length  defeated.  Attempts  were  made  for  three 
successive  sessions  to  cross  the  river  below  Stockwell-street  Bridge,  across  the  very  space 
pointed  out  by  the  experienced  harbour-master,  and  by  all  sailors  connected  with  Glasgow,  as 
that  best  adapted  for  harbour  accommodation  for  the  numerous  and  rapidly  increasing  class  of 
small  vessels  trading  to  the  Clyde,  and  these  attempts  were  only  put  an  end  to  by  the  veto  of 
the  Admiralty  properly  exercised. 

It  has  been  suggested  by  competent  persons  well  acquainted  with  the  port,  that  this  is  a 
suitable  spot  as  a harbour  for  large  vessels,  as  being  close  to  the  Custom  House,  in  the  imme- 
diate vicinity  of  the  warehouses  and  of  the  business  part  of  the  city  (instead  of  being  at  Stob- 
cross,  a mile  down  the  river),  and  as  capable  of  being  adapted  for  such  a purpose  at  less  than 
one-third  the  expense  at  which  docks  could  he  formed  at  Stobcross.  The  space  between  the 
two  bridges  contains  an  area  of  15  acres,  or  twice  the  extent  of  the  King’s  Dock  at  Liverpool, 
and  the  quays  on  both  banks  belong  chiefly  to  the  corporation.  Detailed  estimates,  showing 


* In  October,  1805,  seven  months  previous,  Telford  had  recommended  the  use  of  the  steam- dredging  machine  for  deepen- 
ing Aberdeen  Harbour,  to  raise  from  400  to  800  tons  of  soil  a-day ; this  is  the  first  mention  of  the  application  of  steam 
to  the  dredging-machine,  we  believe,  in  Scotland,  although  it  had  been  recommended  by  Grimsbawe  iu  1796,  aud  by 
Bcntbam  iu  1802.  It  was  uot  us;d  on  the  Clyde  till  1824. 
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the  cost  of  executing  such  a measure  will  be  found  in  the  Appendix,  and  it  will  be  seen  that  Scotland. 

Captain  Bethune,  R.N.,  and  Captain  Denison,  R.E.,  commissioned  by  the  Admiralty  to  

inouire  into  the  state  of  the  Clyde  in  May,  1846,  were  of  opinion  that  this  plan  held  out  many 
advantages  over  the  scheme  for  docks  at  Stobcross.  1>p‘  °' 

Such 'a  plan  would,  of  course,,  involve  an  opening  in  Glasgow  Bridge,  but  even  with  this  App.  C.  Ev.  p.  422. 
drawback  it  is  worthy  of  mature  consideration  whether  such  a measure  would  not  be  preferable 
to  burdening  the  harbour  funds  with  the  enormous  debt  which  must  be  the  result  of  carrying 
out  the  proposed  docks  or  tidal  basin  at  Stobcross. 

For  the  present,  however,  we  do  not  consider  that  it  is  necessary  or  expedient  to  make  this 
space  available  for  other  than  the  coasting  craft;  it  will  be  seen  by  a table  in  the  Appendix  App.  C.  No. 3j6. 
that  these  small  vessels,  drawing  six  feel  water  and  under,  number  3154  in  the  year,  or  more 
than  one-half  of  the  arrivals  of  sailing  vessels  at  Glasgow,  and  the  removal  of  them  above 
bridge  would  so  materially  relieve  the  pressure  at  the  Broomielaw,  that  nothing  more  would  be 
required  for  some  time  to  come  to  afford  ample  accommodation  for  the  shipping  and  trade  of 
the  Clyde. 

We  are,  therefore,  strongly  and  decidedly  opposed  to  this  part  of  the  river  being  crossed  by 
any  railway  viaduct,  the  construction  of  which  would  not  only  damage  the  space  for  the 
coasters,  but  prove  a complete  barrier  to  the  carrying  out  of  the  above  proposal  should  the  trade 
of  the  port  of  Glasgow  require  it,  and  we  are  confirmed  in  this  opinion  by  the  evidence  of 
many  competent  persons,  including  some  of  the  Clyde  trustees,  who,  from  their  position  and  App.  C.  fiv.  p.  39S. 
experience,  are  well  qualified  to  form  an  accurate  judgment  on  the  point  in  question. 

The  financial  affairs  of  the  Clyde  trust,  yet  more  than  any  other,  perhaps,  require  the 
vigilant  eye  of  an  independent  controlling  power  that  could  not  be  swayed  by  local  interests ; 
as°we  have  seen  above,  the  sum  of  a million  and  a quarter  has  been  expended  on  works  and 
management  since  the  year  1770,  and  that  the  debt  at  the.  close  of  the  year  1846  amounted  to 
383,8007,  paying  for  interest  15,0007  a-year,  or  nearly  one-quarter  of  the  gross  annual 
income.* 

Among  the  various  items  that  have  helped  to  swell  this  amount,  the  _ most  glaring  are  App.  C.  Ev.  p.  410. 
the  sums  paid  to  purchase  back  the  alveus  of  the  river,  which  the  Clyde  trustees  had 
allowed  to  be  encroached  upon; — the  outlay  of  70007  a-year  on  dredging,  a good  part  of  App.  No.  4G5. 
which  mierht  have  been  avoided  by  removing  well-known  obstructions,  encouraging  the  tidal 
flow  to  the” utmost,  and  thereby  increasing  the  scour ; — the  securing  and  rebuilding  of  the  quay  App.  C.  Ev.  p.  392. 
walls,  some  of  which  were  erected  only  ten  years  ago,  and  are  now  falling  into  the  river ; — the 
purchase  of  the  site  or  Windmillcroft,  at  an  expense  of  43,1967,  and  allowing  it  to  lie  idle  App.  No.  394. 
for  tile  last  seven  years ; — the  more  recent  purchase  of  a portion  of  the  land  at  Stobcross  at  a 
cost  of  63,7507,  as  a site  for  docks  which  probably  will  never  be  constructed ; — and  the  ex- 
penditure of  the  enormous  sum  of  nearly  57,0007  of  the  harbour  funds  during  the  last  ten  App.  No.  359. 
years  in  Parliamentary  and  legal  expenses,  in  jury  trials,  and  in  hotel  expenses  of  deputations 
of  the  trustees  in  London. 


But  the  expenditure  of  the  Clyde  trust,  supposing  the  works  to  he  carried  out  that  they  have 
obtained  powers  to  execute,  and  for  which  they  have  in  part  purchased  land,  would,  it  appears, 
involve  them  in  a debt  of  a million  of  money,  beyond  the  present  amount  of  383,8007  The 
interest  of  that  large  sum  at  only  4£  per  cent.,  the  lowest  rate  at  which  it  is  probable  that.  Pari.  Pa.  No.  556, 
monev  could  be  obtained,  would  be  62,0007  a-year,  far  above  the  whole  present  income  1846. 
from 'the  trade  and  shipping.  If  to  this  be  added  the  expense  of  management,  and  the 
ordinary  expenditure  on  the  river  and  quays,  increased  as  it  will  be  in  proportion  to  the  extent 
of  wharfage,  and  which  cannot,  be  taken  at  less  than  18,0007  a-year,  it  will  be  seen  that  at 
the  end  often  years  an  income  of  more  than  80,0007,  at  the  very  lowest  estimate,  will  be  re- 
quired to  enable  the  trustees  to  meet  their  liabilities,  thus  precluding  the  most  distant  prospect 
of  lightening  the  dues  on  goods  and  shipping,  and  having  the  additional  disadvantage  ot  a 
railroad  parallel  to  the  river,  with  its  terminus  in  the  centre  of  the  city,  and  extending  to  t e 
deep-water  harbours  of  Port  Glasgow,  Greenock,  Troon,  and  Ardrossan,  and  actively  com- 
peting for  a share  of  the  traffic.  . 

We  submit  that  this  state  of  harbour  affairs,  under  the  local  trust,  proves  that  the  manage- 
ment of  the  Clyde  Trust  has  not  been  such  as  to  afford  the  slightest  pretence  for  exempting 
the  Port  of  Glasgow  from  the  general  control  that  we  have  considered  it  our  duty  to  recom- 
mend for  the  preservation  of  all  the  harbours  ol  the  United  Kingdom. 

Renfrew..— The  harbour  of  Renfrew  communicates  with  the  Clyde  by  a small  canal,  formed  Renfrew. 
about  the  year  1785,  partly  in  the  old  bed  of  a branch  of  the  Clyde  which  it  is  said  ran  for- 
merly close  t.o  the  town.  A commodious  quay  was  built  here  in  1835,  at  an  expense  ot  8007 
The  harbour  is  held  as  part  of  the  common  property  of  the  burgh,  in  virtue  of  royal  charters  App.  No.  362. 
confirmed  in  1703.  The  arrivals  in  1846  were,  226  vessels  of  11,478  tons,  and  the  revenue  ot 
the  harbour,  967 

In  consequence  of  deepening  the  bed  of  the  river  Cart  about  the  year  1787,  amTcuttinff ^ a Paislev. 
short  canal  to  avoid  the  shoals  at  Inchinan  bridge,  at  the  junction  of  the  Black  with  the  White  * 

Cart,  the  river  has  been  made  navigable  up  to  the  town  of  Paisley,  for  vessels  of  80  tons  burthen  -7  Geo.  III.  c.  56. 
Additional  improvements,  for  which  an  Act  of  Parliament  was  obtained,  have  been  in  progress 
since  1H35,  at‘  an  outlay  of  22,0001. ; a new  quay  was  erected  at  Parsley,  the  canal  mde  ed  5 Will  17.  c.  32. 
and  the  river  deepened  to  9 feet  at  spring  tides.  The  arrivals  in  1844  Ann  So  499 

23,676  tons,  besides  55  rafts  of  timber.  ^The  revenue  for  the  past  year  400/.,  and  the  debt  App.  No.  499. 

• The  itieome  for  the  yew  emlinj  June  30,  1847,  it  59,01  ?}.,  end  the  debt  547,7651.  ^ 
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Hi  SUMMARY  REPORT  on  the  STATE  of  the  HARBOURS 

47,645/.  Heavy  complaints  are  made  that  the  navigation  is  much  hurt ; and,  indeed,  that  the 
use  of  the  new  quay  is  nearly  totally  destroyed  by  accumulations  of  seeds  poured  into  the  river 
from  flour-mills,  situated  above  the  town  of  Paisley,  and  out  of  the  jurisdiction  of  the  trustees 

Port  Glasgow  lies  on  the  south  shore  of  the  Clyde,  at  18J  below  Glasgow  Bridge  and 
below  all  the  shallows  on  the  river,  and  has  good  anchorage  off  it  in  18  feet  at  low  water,  and 
28  feet  at  high-water  spring  tides.  This  place,  as  its  name  indicates,  was  originally  intended 
as  the  seaport  of  Glasgow.  The  magistrates  of  that  city,  experiencing  great  inconvenience  from 
the  shallowness  of  the  Clyde,  felt  the  necessity  of  a harbour  nearer  the  sea,  and,  in  1G6S  pur- 
chased  about  22  acres  of  ground  on  the  Bay  of  Newark,  and  constructed  a harbour  there  to 
which  was  given  the  name  of  Port  Glasgow.  From  its  advantageous  position,  trade  rapidly 
increased,  and  in  1710  this  port  was  constituted  the  chief  custom  house  on  the  Clyde  and  for 
some  time  it  took  the  lead  in  the  traffic  of  the  river;  in  1762,  a graving-dock,  the  first' in  Scot- 
land, was  made  here,  under  the  direction  of  James  Watt.  In  1772,  an  Act  was  obtained  for 
improving  the  harbour;  and  in  1S01,  a second  Act,  Tor  amending  the  same.  The  harbour  as 
now  enlarged,  consisted  of  two  tidal  basins,  of  3i  acres  each,  with  an  entrance  1 30  feet  wide 
facing  the  north-east.  In  1828,  a wet-dock  was  thought  necessary,  for  which  a plan  was  given 
by  Mr  Walker;  and  in  1830,  an  Act  was  obtained  for  carrying  the  work  into  effect.  In  fs33 
however,  it  appears  that  a plan,  by  Mr.  Atherton,  C.E.,  was  approved  of  by  the  trustees  and 
under  his  superintendence,  a wet- dock  of  10  acres  in  extent  was  begun,  to  the  eastward  of  the 
tidal  harbour;  the  entrance  of  the  dock  to  be  by  a lock  53  feet  wide,  and  having  14  feet  depth 
on  the  sill  at  low  water  or  24  feet  at  high  water.  The  outer  wall  of  the  dock  had  been  only 
a few  months  in  process  of  building,  when,  owing  to  the  insufficient  nature  of  the  foundation  a 
part  of  it  sunk  under  water,  after  which  it  was  decided  to  complete  it  as  a sloped  rubble-stone 
embankment,  instead  of  an  upright  wall.  In  1837,  it  appears  the  embankment  subsided 
farther,  and  in  this  state  the  works  remain,  after  an  expenditure  of  about.  40,000/.,  without  any 
efforts  being  made  to  restore  them;  the  lock-gates  are  out  of  repair,  and  cannot  be  closed  (one 
of  the  bearing  rollers  having  given  away),  the  interior  of  the  basin  is  not.  excavated,  nor,  owin* 
to  the  state  of  the  foundations,  would  it  be  safe  to  excavate  it  within  a certain  distance  of  the 
face  of  the  walls. 


vessels  were  980,  of  74,604  tons,  of  which  71  vessels  were  bom  the  colonies  and  foreign;  and 
the  custom  dues  amounted  to  135,848/.  The  harbour  revenue  in  1846  was  2944/.,  and  the 
cleW  (entirely  incurred  m building  the,  at  present,  useless  wet-dock)  36,500/. 

The  harbour  is  under  the  management  of  not  less  than  61  trustees,  of  whom  50,  composing 
the  own  council  of  Glasgow  (a  fluctuating  political  body),  reside  there,  and  have  no  connexion 
whatever  with,  or  any  interest  in,  the  prosperity  of  the  town  or  harbour  of  Port  Glasgow.  The 
secretary  and  treasurer  too,  both  reside  in  Glasgow,  and  fill  similar  offices  in  the  Clyde  Trust. 
Formerly,  the  trade  of  the  place  was  almost  entirely  carried  on  in  ships  belonging  to  mer- 
chants resident  m Glasgow;  of  late  years,  however,  the  merchants  of  Port.  Glasgow  liave  them- 
selves become  shipowners,  and,  at  present,  one-fourth  of  the  whole  tonnage  bdoinw  to  the 
place  is  owned  by  persons  resident  here.  As,  since  the  deepening  of  the  Clyde  and  the 
establishment  of  steam-tugs,  great  part  of  the  coasting  and  much  of  the  foreign  trade  goes  at 
once  up  to  the  Broom.elaw,  it  is  not  to  be  expected  that  Glasgow  merchants  should  take  an 
interest  in  the  welfare  of  a somewhat  rival  port,  and  the  sooner  they  are  relieved  from  bavin* 
any  share  in  its  management  the  better  for  the  harbour  of  Port  Glasgow. 

The  works  that  are  wanted  here  for  the  benefit  of  navigation  generally  are  the  removal  of  a 
portion  of  the  east  and  north  sides  of  the  perch  opposite  tile  harbour,  thereby  enlarging  the 
anchorage  and  navigable  channel  of  the  river;  and  for  the  improvement  of  the  hai-bom,  to 
Polllt  °ra,IK-dock.  <’,t.t“,take  m ‘J18  large  ships  of  1000  tons  and  upwards,  of  Messrs, 
and  w„ll  = d .nd,h" u T -h  [requlnt  rthe  Port'  to  “"V1"6  ll“  ™t-dock  by  repairing  the  gates 
of  dfrnm  19  / -V'?  “ t,lmber  wharf  on  the  outside,  having  two  or  three  berths,  with  a Jepth 
fifinn/  a),2|  r l0W  „ater'  ,Tilese  two  latler  works  misht  be  routed  probably  for 

useless  d ? °f  “ “““  ““  °“llay  “ ,s  Srievous  t0  see  a valuable  basin  rendered  utterly 

lies^S  wf'  ““T65  the  advantageous  position  in  the  west  of  Scotland.  It 

lies  sufficiently  withm  the  Clyde  to  reap  all  the  benefit  of  its  inland  navigation  and  the  security 
to  a ‘ I!  P *?"“!?  re”°ue.h  to, ba  free  from  all  shallows,  and  to  enable  the  deepest  laden  ship 
Seht  o h J depfrt  fr°m'  sheltered  roadstead  at  all  times  of  tide,  and  in  all  weathers,  by 
night  or  by  day  As  early  as  the  middle  of  the  17th  century,  Greenock  was  very  largely  engaged 
mark., 7 "t!  « ' e“PloJ‘"S  as  ““7  as  ?0O  boats,  and  exporting  the  produce  to  foreign 

maikets.  The  first  harbour  was  erected  by  voluntary  subscription,  at  a cost  of  56001.,  between 
rim  PS?  1 t l0i  lt,ena  osef.aaarea<>f  13  acres,  by  curved  piers,  and  was  said  to  beat  that 
t, me  the  greatest  work  of  the  kmd  in  Scotland.  In  1751,  the  first  harbour  Act  was  obtained, 
which  named  certain  persons  as  trustees,  and  since  that  period  eight  other  Acts  of  Parliament  have 
been  passed  for  regulating  the  affa.rs  of  the  port,  which  ore  now  under  the  management  of  16 
trustees,  consisting  of  the  magistrates  and  town  council,  with  nine  commissioners  for  Greenock 
and  eight  for  Glasgow,  elected  by  the  shipowners— in  all  33 ; but  for  twenty  years  no  Glasgow 
commissioners  have  attended  the  meetmgs  of  the  trust.  Under  these  several  Acts  th»  harbour 
has  been  improved  and  enlarged ; of  the  original  piers,  probably  not  a vestige  remains,  successive 
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repairs  and  new  erections  having  nearly  effaced  them.  The  chief  of  these  was  the  enlargement 
of  the  old  harbour  and  building  of  the  new  east,  harbour.  For  this  work  the  trustees  con- 
sulted Rennie,  and  acted  upon  his  plan  and  report.  That  eminent  engineer  directed  special 
attention  toplacing  the  river  walls  exactly  parallel  to  the  set  of  the  tide,  and  the  result  has  been 
that  the  current  has  always  maintained  good  depth  of  water,  and  steamers  run  alongside  them 
at  all  times  of  tide.  The  works  now  consist  of  an  east  harbour  of  six  acre's,  with  an  entrance 
150  feet  wide,  and  a depth  of  10  feet  at  low  water  alongside  the  quays ; and  of  a west  harbour 
of  eight  acres,  entrance  100  feet ; the  extent  of  quayage  is  about  18(30  yards,  having  the  requi- 
site sheds  and  cranes,  one  of  the  latter  being  capable  of  lifting  50  tons : there  are  four  tine 
graving  docks,  three  of  which  have  38£  feet  width  of  entrance  ; and  there  is  a harbour  light  on 
the  central  quay. 

Rennie,  in  1802,  and  Telford,  in  1830,  had,  on  the  application  of  the  trustees,  given  plans 
and  estimates  for  a wet-dock  in  the  Bay  of  Quick,  to  the  eastward  of  the  harbour.  Telford  also 
planned  a dock  to  the  westward,  but.  neither  plan  was  carried  out.  The  increasing  trade  of  the 
port,  however,  requiring  additional  accommodation,  the  trustees,  after  maturely  considering 
the  whole  bearings  of  the  question,  decided  that  a tidal  harbour  would  be  more  useful  to  the 
steam  traffic  and  timber  trade  than  a wet-dock,  and  Mr.  Locke  having  furnished  a plan,  an  Act 
of  Parliament,  was  obtained  empowering  the  trustees  to  raise  220,000/.,  in  order  to  carry  the 
plan  into  execution.  The  proposed  eastern  harbour,  at  an  estimate  of  about  115,000/.,  is  in 
progress  ; there  is  also  a retaining  wall  now  in  the  course  of  erection  to  the  westward  of  the 
present  harbours,  to  extend  50  yards  beyond  low-water  mark,  the  expense  of  which  will  be 
11,000/.  The  new  harbour  will  have  an  area  of  6^  acres,  with  a depth  of  14  feet  at  low  water, 
and  24  feet  at  high-water  spring  tides ; the  entrance  to  be  1 50  feet  wide,  and  to  be  completed 
by  the  spring  of  1848.  A pier  is  also  about  to  be  erected  by  a railway  company  to  the 
eastward  of  the  harbours.  Six  of  Mitchell’s  patent  screw  moorings  are  placed  in  the  roadstead 
and  found  very  serviceable.  There  is  a patent  slip,  and  nine  building  slips,  besides  those  for  iron 
steamers.  Many  of  the  largest  and  finest  steamers  in  the  United  Kingdom  were  built  at 
Greenock. 

From  the  first  foundation  of  its  harbour  in  1707,  the  trade  of  Greenock  has  rapidly  increased; 
although,  by  the  deepening  of  the  Clyde  and  the  introduction  of  towing  by  steam,  some  portion 
of  both  its  coasting  and  foreign  trade  has  naturally  been  transferred  to  the  large  manufacturing 
city  of  Glasgow,  a very  large  amount  of  shipping  still  frequents  Greenock,  and,  indeed,  since 
the  opening  of  the  railroad  there  is  a slight  re-action  in  favour  of  the  deep-water  ports.  The 
vessels  belonging  to  the  port  arc,  437  of  81,873  tons  ; the  arrivals  last  year  were,  2465  sailing- 
vessels  of  204,984  tons;  of  which  261  vessels  were  from  the  colonies  and  foreign,  and  the  custom 
dues  amounted  to  324,477/.  Besides  the  above,  there  were  13,311  arrivals  of  passenger 
steamers,  and  the  revenue  of  the  port  was  13,686/.  The  debt  is  115,472/.,  with  38,087/.  in 
hand,  to  make  part  of  the  outlay  for  the  new  harbour.  When  the  present  harbours  were 
finished,  in  1824,  the  revenue  was  8900/.,  and  a table  showing  its  progressive  increase  for  the 
last  20  years,  and  the  state  of  the  debt  for  each  year,  will  be  found  in  the  Appendix.  Certain 
anchorage  and  shore  dues,  averaging  1200/.  a-year,  although  levied  on  shipping,  are  received 
by  the  corporation  and  laid  out.  on  the  town.  The  expense  of  procuring  the  last  Act  of  Par- 
liament was  3972/.,  a large  proportion  of  which  was  incurred,  it  appears,  “ by  the  determined 
opposition  of  Glasgow.” 

It  has  been  proposed  to  construct  a breakwater  on  Greenock  Bank,  which  extends  parallel  to 
the  face  of  the  town,  and  shelters  the  roadstead  from  the  eastward,  and  powers  to  do  so  were 
granted  by  the  last  Act,  subject  to  the  approval  of  the  Admiralty.  Such  an  erection  might  be 
beneficial,  but  it.  would  require  great  judgment  and  care  to  place  it  exactly  in  the  set  ot  the 
stream  of  tide,  and  to  make  it  just  sufficient  for  the  purpose  intended  and  no  more.  The  road- 
stead, although  good,  is  already  limited  in  space,  as  it  appears,  from  the  recent.  Admiralty 
Survey,  that  its  width  at  the  western  end  of  the  harbour  is  only  250  yards,  opposite  the  steam- 
boat quay  200  yards,  abreast  the  east  harbour  150  yards,  and  just  to  the  eastward  of  the  new 
works,  only  100  yards,  between  the  river  wall  and  the  12  feet  edge  of  the  Greenock  bank  at  low- 
water  spring  tides;  whatever  is  to  be  done,  therefore,  must  be  done  with  the  greatest  circum- 
spection, not  only  as  regards  this  roadstead,  but  as  it  may  affect  Port  Glasgow  and  the  general 
interests  of  the  river,  a subject  which  has  not  by  any  means  been  sufficiently  considered  in  the 
works  that  have  been  executed  in  the  Clyde.  _ 

It  appears  from  the  memorial  of  the  deep-sea  pilots  of  Greenock,  that  their  case  is  one  ot 
great  hardship ; they  are  obliged  to  maintain  expensive  pilot  vessels  to  enable  them  to  go  a 
considerable  distance  to  sea,  in  order  to  look  out  for  ships  entering  the  Clyde ; yet  these  ships,  in 
many  instances,  refuse  their  services,  while,  on  the  other  hand,  the  Glasgow  river  pilots  trench 
on  their  rights  by  laking  vessels  out  to  sea  beyond  the  limits  of  their  licence.  This  is  not  right, 
pilots  are  a very  valuable  class  of  men,  and  it  is  for  the  interest  of  all  parties  that  they  should 
be  supported  in  their  calling;  this  can  only  be  done  by  a proper  system  of  management,  and 
by  making  ihe  payment  of  pilotage  compulsory  on  all  vessels  above  a certain  tonnage,  as  it  is 
at  London,  Liverpool,  Hull,  Glasgow,  Ardrossan,  and  many  other  ports.  Surely  the  trade  of 
Greenock,  which  contributes  to  the  Treasury  325,000/.  a-year  in  custom  dues,  can  afford  the 
small  and  hard-earned  pittance  which  falls  to  the  lot  of  her  deep-sea  pilots. 

The  bay  of  Gourock,  just  within  the  mouth  of  the  Clyde,  is  well  sheltered,  has  deep  water 
and  no  shoals.  As  early  as  the  year  1494,  when  Greenock  was  a mere  fishing  village,  near 
two  centuries  before  Port  Glasgow  was  founded,  the  value  of  Gourock  as  a haven  was  acknow- 
ledged. By  charter  of  1694,  the  rights,  shore  dues,  &c.,  were  granted  to  the  proprietor  of 
Gourock;  in  1835  an  Act  of  Parliament  was  obtained,  empowering  a joint-stock  company  to 
erect  and  maintain  a pier  in  this  bay;  the  pier  so  constructed  is  a substantial  work  in  stone, 
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extending  100  yards  off  shore  in  an  E.S.  E.  direction,  with  a return  head  of  50  yards  to  the 
south,  and  having  a depth  of  9 feet  at  low  water,  and  19  feet  at  high  water  at  the  pier  head 
The  pier  is  much  used  by  fishing-vessels,  and  for  the  export,  of  paving  stones,  &c.,  and  about 
20  passage  steam-boats  touch  at  it  twice  each  day  in  summer.  Arrivals  last,  year  wore  412 
sailing-vessels  of  9619  tons,  including  100  vessels  seeking  shelter;  the  revenue  403/.,  and 
the  debt  1933/.  Tnere  are  18  fishing  boats  belonging  to  Gouroek,  and  32  boats  between  this 
bay  and  Largs,  including  the  villages  along  the  coast  by  Innerkip.  At.  Cloclx  Point,  two 
miles  and  a quarter  west  of  Gouroek,  is  a fixed  white  l glit  at  76  feet  above  the  sea,  first  niacwl 
in  1797  by  the  Clyde  Light  Trust.  1 

Largs  harbour  is  formed  by  a small  pier  extending  90  yards  off-shore,  with  a return  head  or 
kant  of  47  yards  to  the  north,  having  5 feet  depth  at  low  water,  and  15  feet  at  high  water  at 
the  pier  head.  The  pier  was  built  in  1833,  at  a cost  of  4275/.,  by  shareholders,  incorporated  by 
Act  of  Parliament.  The  arrivals  last  year  were  187  sailing-vessels  of  3071  tons,  besides  1395 
steamers,  on  their  repeated  voyages  from  all  parts  of  the  Clyde  ; the  revenue  397/.  There  are 
34  boats  between  Largs  and  Fairlie,  employed  in  the  herring  fishery.  It  would  be  a benefit  if 
the  pier  head  were  extended  about  30  yards  to  the  northward,  and  it  ought  to  be  marked  by  a 
coloured  lamp  by  night. 

Millport,  in  the  island  of  Cumbrae,  has  a steam-boat  pier,  extended  in  1833  at  an  outlay 
of  750/.,  raised  by  subscription ; in  1841,  it  was  much  damaged  by  a storm,  but  has  since  been 
repaired,  and  has  now  5 feet  at  low  water,  and  15  feet  at  high  water  at  the  pier  head:  to  extend 
it  into  10  feet  depth  at  low  water,  which  might  be  done  at.  a small  expense,  would  enable  the 
Clyde  steamers,  which  call  here  daily,  to  go  alongside  at  all  times  of  tide.  The  revenue  in  1846 
was  102/.  On  the  western  side  of  the  Little  Cumbrae  is  a fixed  light,  at  106  feet  above  the 
sea.  The  lighthouse  was  built  in  1757,  and  rebuilt  in  1793,  and  was  one  of  the  earliest 
erected  in  Scotland. 


Ardrossan,  at  a projecting  point,  which  forms  the  northern  limit  of  the  Day  or  Ayr,  is  well 
sheltered  by  the  Horse  Island  and  outlying  rocks  from  all  but  south-westerly  gales.  In  1805, 
Acts  of  Parliament  were  obtained  for  constructing  a harbour  at  Ardrossan,  and  a canal  from 
thence  to  Glasgow,  according  to  plans  by  Telford.  The  projected  canal  was  never  formed 
farther  than  from  Paisley  to  Johnston,  and  a railway  from  Glasgow  to  Ayr  has  now  taken  its 
place.  The  original  harbour  plan  contained  a wet-dock  of  6£  acres,  having  16  feet  depth  of 
water,  this  however  was  not  executed,  but.  in  the  course  of  the  next  two  years  a circular  pier, 

900  yards  in  length,  was  completed.  In  1808  Jessop  recommended  the  extension  of  the  pier 
to  the  West  Crinan  Rock,  a distance  of  400  yards ; but  this  was  not  done.  During  the  next  four 
years  Rennie,  Whidbey,  Telford,  and  Stevenson  were  consulted  relative  to  the  harbour,  but 
apparently  their  plans  were  too  extensive,  as  they  were  not  carried  out.  In  1839  Mr.  Walker 
recommended  finishing  the  wet-dock  which  had  been  begun,  and  constructing  an  entrance  lock 
capable  of  receiving  the  largest  steamer  that,  navigates  the  Clyde.  In  1841  a new  Act  of  Par- 
liament was  obtained ; these  works  have  since  been  completed,  and  the  harbour  of  Ardrossan 
now  consists  of  two  tidal  basins,  having  200  yards  of  quay  wall  in  21  feet  depth  of  water,  and 
300  yards,  varying  Irom  10  to  20  feet  depth,  at  high-water  spring  tides.  Also  of  a wet-dock, 
or  floating  basin,  of  nearly  3j  acres  in  area,  having  500  yards  of  quay  wall  with  20  feet  depth 
ot  water;  there  are  the  requisite  sheds,  cranes,  and  two  red,  leading,  harbour  lights,  and,  both 
with  the  steam-boat  quays  and  the  dock,  there  is  direct,  communication  by  the  Ardrossan  Rail- 
way. V or  repairing  vessels  there  will  be  a graving-dock  in  14  feet  water  of  sufficient  dimensions, 
and  a patent  slip  capable  of  taking  up  two  vessels  of  800  tons  each;  there  are  also  several 
build  ing-slips. 

The  greater  part  of  these  works  were  carried  out  at.  the  expense  of  the  Earl  of  Eglinton,  the 
proprietor  of  the  adjoining  estates,  and  the  cost  is  said  to  have  exceeded  150.000/.  Looking 
at  the  expenditure,  and  comparing  it  with  the  revenue  arising  from  harbour  dues,  the  outlay 
would  appear  imprudent,  but  considering  the  coal-fields  that  have  been  opened,  the  beds  of 
black-band  ironstone  of  great  extent  that  have  been  discovered,  the  formation  of  the  town  of 
Ardrossan,  and.  the  general  improvement  of  the  estate,  the  construction  of  this  harbour  cannot 
be  viewed  otherwise  than  as  a judicious  measure  ; and  the  more  so  since  the  general  disposition 
to  carry  railway  traffic  to  the  extreme  deep-water  ports  has  manifested  itself.  The  harbour  has 
recently  become  the  property,  by  purchase,  of  the  Glasgow,  Kilmarnock,  and  Ardrossan  Rail- 
way  Company,  but  will  remain  in  the  hands  of  the  present  proprietor  till  the  year  1850,  at 
which  period  the  works  are  to  be  completed.  The  arrivals  and  sailings  last  year  consisted  in 

901  loaded  vessels  of  169,381  tons;  of  these,  46  vessels  were  to  or  from  the  colonies  or  foreign, 
ltie  harbour  revenue  in  184o  was  16-49/. 


Since  1840,  powerful  and  well-appointed  steamers  have  been  placed  on  the  lines  between 
Ardrossan  and  Fleetwood  and  Ardrossan  and  Belfast,  and  have  afforded  great  accommodation 
to  the  public  ; by  the  latter  line,  the  whole,  distance  between  Glasgow  and  Belfast  has  been 
accomphshed  in  eight  hours.  Two  plans  for  the  extension  of  the.  harbour  have  been  prepared 
by  Mr.  Moffat  resident  eng.neer;  one  is  to  carry  a pier  from  Eagle  Crag  400  yards  to  the 
westward,  then  800  yards  northward  towards  the  outer  end  of  the  Horse  Island,  leaving  appro- 
priate north  and  south  entrances;  and  to  connect  the  eastern  side  of  the  island  with  the  main 
shore  at  Burnfoot  leaving  a central  opening.  The  other  plan  is  to  enclose  the  bay  between 
Ardrossan  and  Saltcoats  to  the  southward;  the  estimate  for  either  beina  about  200,000/. 


Saltcoats  is  a small  district  harbour,  sheltered  from  the  southward  by  a pier  carried  out  to 
the  inner  JNebbock  Rock,  haviug  a jetty  projecting  50  yards  to  the  northward,  and  leaving  an 
entrance  of  90  yards  wide  between  it  and  the  rocks  on  the  north  side.  The  quay  affords  a 
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depth  of  13  feet  at  high-water  spring  tides ; there  is  a harbour  light  at  the  jetty  end,  and  Scotland 

perches  are  placed  to  mark  the  outer  Nebbock  and  north  rocks.  This  harbour  was  first  formed,  — - 

in  1683,  by  Mr.  Cunninghame  of  Auchenharvie,  proprietor  of  the  adjoining  property,  at  his  APP-  No-  398. 
own  expense,  chiefly  lor  the  export  of  coal  and  salt;  it  is  now'  governed  by  trustees  under  several 
Acts  of  Parliament,  the  most  recent  obtained  in  1843.  The  arrivals  and  sailings  last  year  6&  7 Viet.  c.  45. 
were  215  vessels  of  15,873  tons;  the  harbour  revenue  1G6/.,  and  the  debt  5370/.  There  are 
18  fishing-vessels  belonging  to  the  place.  A small  sum  of  money  expended  in  constructing  a 
breakwater,  and  in  deepening  the  harbour,  would  be  of  great  benefit. 

Irvine  harbour  is  formed  by  the  confluence  of  the  rivers  Irvine  and  Garnoch,  which  fall  into  Irvine. 
the  sea  in  a west  direction,  over  a flat  sandy  beach,  the  outfall  being  guided  in  some  degree  by 
a rude  pier  or  dyke  on  the  south  side  500  yards  in  length.  In  1840  the  channel  was  farther  App.  No.  403. 
narrowed,  and  fixed  by  a series  of  half-tide  rubble-stone  jetties,  run  out  on  either  side  at  an  an  ole 
of  45°  with  the  stream  for  the  last  600  yards  of  its  course,  whereby  it  has  been  deepened  from  See  plan,  p.  614. 

2 to  3 feet,  and  the  entrance  limited  to  240  feet  in  width.  A shifting  sandy  bar  extends  with- 
out, having  13  feet  over  it  at  high-water  springtides.  There  are  about  200  yards  of  stone 
quay,  and  a timber  wharf  of  70  yards  was  erected  last  year : there  is  a building-yard  and  patent  Answers  to  queries, 
slip  for  repairing  ships.  The  number  of  vessels  belonging  to  the  port  of  Irvine  are  120  of  16,237 
tons.  The  arrivals  and  sailings  in  1846  were  1139  vessels  of  60,785  tons,  of  which  7 vessels  were 
to  or  from  the  colonies  or  foreign;  and  the  custom  dues  of  the  port  were  3148/.  The  harbour 
revenue,  arising  from  dues  on  shipping  only,  was  355/.,  and  the  debt  1715/.  6 Geo.  IV.  c.  91. 

Irvine  has  the  advantage  of  the  backwater  derived  from  two  rivers,  which  also,  from  the  slight 
descent  in  their  channels,  offer  an  extensive  reservoir  for  tidal  water.  Every  effort  should  be 
made,  therefore,  to  encourage  the  tide  upwards,  by  removing  projections,  reducing  the  abrupt 
bends  to  easy  curves,  levelling  the  bed  of  the  river,  which  is  in  hills  and  holes  (in  some  places 
being  2 feet,  and  others  close  to  it  12  feet  deep),  and  by  causing  the  two  rivers  to  unite  their 
waters  at  an  acute  angle  pointing  down  the  stream,  instead  of  at  a right  angle  as  at  present. 

A small  outlay  would  effect  these  trifling  improvements,  and  a great  benefit  might  be  expected 
as  the  result.  A coloured  tide  light  at  the  pier  head  is  absolutely  essential. 

The  Troon  is  a remarkable  rocky'  promontory,  about  a mile  long  by  a quarter  of  a Thu  Troon; 
mile  in  width,  projecting  into  the  sea  beyond  the  general  line  of  the  sandy  coast.  The  ex- 
treme outer  end  curves  to  the  northward,  forming  a bay,  well  sheltered  from  westerly  gales ; a 
part  of  this  bay,  by  skilful  engineering,  and  the  expenditure  of  a quarter  of  a million  of  money, 
has  been  converted  into  the  most  capacious  harbour  on  the  Ayrshire  coast. 

In  1808  an  Act  of  Parliament  was  obtained  by  the  proprietor  (the  Duke  of  Portland),  43  Geo.  III.  c.  47.. 
authorizing  the  construction  of  a harbour  and  the  levying  of  certain  dues  upon  shipping  making 
use  of  it,  and  shortly  after  the  works  were  begun,  under  the  direction  of  Jessop  as  principal  en- 
gineer. In  1817  the  north  pier,  230  yards  in  length,  was  extended  in  a north-easterly  direction, 
into  a depth  of  19  feet  water ; and  an  eastern  wall  or  breakwater  was  built  in  a north  direction  to 
stop  the  sand-drift  from  Irvine  Bay,  and  otherwise  to  shelter  the  harbour : this  wall  has  recently 
been  lengthened  230  yards,  and  its  foundations  laid  in  11  feet  at  low  water;  it  is  13  yards 
wide,  and  affords  a convenient  steam-boat  quay,  with  sheds  for  merchandize,  fresh  water  for 
shipping,  and  a branch  line  to  the  railway.  The  entrance  between  the  pier  heads  is  300  feet  in 
width,  facing  the  north-east,  with  a depth  of  19  feet  at  high-water  spring  tides. 

The  harbour  now  consists  of  an  outer  and  inner  tidal  basin,  each  of  about  15  acres;  the  outer  See  plan,  p.  614.. 
one  varies  in  depth  at  low  water,  from  11  feet  at  the  entrance  to  6 feet  at  the  upper  end:  the 
inner  basin  is  all  but  dry.  A wet-dock  of  If  acres,  having  20  feet  depth  at  low  water,  and  an 
entrance  49  feet  wide,  opening  into  the  harbour  without  gates,  was  completed  last  year.  There 
are  two  graving-docks,  the  entrances  respectively  being  37  feet  and  24  feet  wide,  three  building- 
slips,  employing  about  100  men  in  ship-building,  and  1500  yards  of  wharfage,  with  ample  Answers  to  queries, 
cranes.  There  is  also  a steam-dredge  of  12-horse  power,  by  means  of  which  the  outer  basin 
has  lately  been  deepened  from  6 feet  (to  which  it  had  been  reduced)  to  11  feet  in  depth  at  low 
water;  and  there  is  every  appearance  of  intelligent  and  seaman-like  superintendence  throughout 
the  harbour. 

The  piers  are  built  of  rubble-stone,  faced  with  granite  ashlar  ; the  northern  or  breakwater  See  section,  p.  712. 
pier  is  colossal  in  its  dimensions  as  compared  with  any  other  harbour  pier  in  Scotland ; its 
a pierre  perdue  base  is  47  yards  wide  at  bottom,  and  has  a slope  of  3 to  1 to  the  surface  of  low 
water  (where  the  pier  is  30  yards  wide),  whence  it  rises  21  feet,  nearly  upright  to  the  level  of 
the  quay  at  10  feet  above  high  water;  above  this  again  is  a parapet  wall  12  feet  high,  in  all 
48  feet  from  the  base,  and  33  above  low  water.  The  blocks  of  ashlar  vary  from  2 to  6 tons  in 
weight;  for  additional  strength,  an  outer  course  of  stone,  7 feet  thick,  was  placed  at  the  back  of 
the  pier  last  summer,  and  brought  up  to  the  level  of  the  quay. 

The  arrivals  and  sailings  in  1846  were  2436  vessels  of  184,826  tons  ; of  these,  85  vessels  of  App.  No.  491. 
21,597  tons  were  to  or  from  the  British  colonies  and  foreign,  and  the  harbour  income  was  4003/. 

About  ] 30,000  tons  of  coal  were  shipped  last  year  at  this  port  by  means  of  the  Kilmarnock 

and  Troon  Railway,  now  joined  to  the  Ayrshire  Railway,  having  branches  to  the  basin  and 

pier;  800  tons  of  coal,  if  required,  can  be  supplied  in  one  day.  Since  the  commencement 

of  the  works  at  the  Troon,  great  alterations  have  taken  .place.  Owing  to  the  accumulation  of 

drift  sand  and  deposit,  the  depth  of  water  at  the  pier  head  was  reduced  from  18  feet  to  6 App.  No.  406. 

feet,  and  the  present  depth  was  only  gained  by  the  free  use  of  the  steam-dredge.  It  is 

remarked,  that  along  the  whole  of  this  sandy  coast,  the  land  has  considerably  gained  on  the 

sea  within  the  last  half  century,  nor  is  this  more  than  might  be  expected,  since  as  piers  at  the 

mouths  of  rivers  are  advanced  into  the  sea,  the  adjacent  sandy  coast  will  always  follow  them. 

The  harbour  light  at  Troon  was  first  shown  in  1837 ; it  is  intermittent,  and  stands  at  39  feet 
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above  the  sea ; but  it  is  not  placed  at  the  pier  head,  nor  within  300  yards  of  it..  A light  on  the 
Lady  Isle,  just  to  the  southward  of  Troon,  would  be  a great  boon  to  the  mariner  bound  either 
to  this  port  or  to  Irvine,  and  to  navigation  generally.  A red  light  is  now  being  placed  on  the 
pier  head,  and  also  a low  bright  light  on  the  north  breakwater,  which  will  show  the  entrance 
into  the  harbour ; and  were  there  a light  on  the  Lady  Isle,  the  intermittent  light  above 
alluded  to  might  be  removed,  as  from  its  situation  it  must  assuredly  mislead  a stranger. 

Ayr  Harbour  is  formed  by  the  mouth  of  the  river  which  falls  into  the  sea  between  piers 
having  the  entrance  sheltered  by  a detached  rubble-stone  breakwater,  with  an  openino- 
320  feet  wide,  facing  north-west-by-west..  A sandy  bar  extends  without,  having  15  feet  over 
it  at  high-water  spring  tides.  The  banks  of  the  river  are  quayed  on  each  side  from  the  bridcre 
seaward,  and  afford  about  1200  yards  of  wharfage,  with  three  cranes,  one  of  them  capable  of 
lifting  6 tons;  50  yards  of  the  north  quay  were  rebuilt  in  1S45;  there  are  two  iron-foundries 
for  repairing  steam-machinery;  a building-yard,  from  which  a vessel  of  600  tons  lias  been 
launched,  employing  about  70  shipwrights ; a patent  slip  proved  for  400  tons;  and  a steam- 
dredge  of  8-horse  power,  by  means  of  which  the  river  has  been  deepened  nearly  3 feet,  and  the 
bar  much  improved.  The  harbour  is  managed  by  24  trustees,  1 3 of  whom  are  members  of  the 
town  council,  under  four  Acts  of  Parliament,  from  1772  to  1835;  the  last,  gives  power  to  raise 
10,000/.  The  harbour  lights  are  very  good ; they  consist  of  two  fixed  bright  lights,  280  yards 
apart,  to  lead  into  the  channel,  and  a red  tidal  light  shown  when  there  are  8 feet  water  on  the  bar. 

The  engineering  history  of  Ayr  Harbour  is  curious  and  instructive.  As  early  as  1771,  James 
Watt  was  consulted  on  its  improvement,  and  gave  a plan  for  extending  the  piers  in  a straight 
and  parallel  direction  to  the  same  distance  to  seaward;  in  1772,  Smcaton  advised  that  the  north 
pier  should  be  slightly  curved,  and  extended  30  yards  beyond  the  south  pier  head,  and  that  both 
be  raised  above  the  level  of  high  water;  in  1805,  Rennie  recommended  the  same  plan  as 
Sineaton,  only  to  carry  the  piers  rather  farther  out  to  sea,  and,  in  addition,  proposed  a wet-dock 
of  5 acres  area  in  the  ground  called  Newton  Loch,  entering  at.  the  east  end  of  the  north  dyke ; 
none  of  these  plans  appear  to  have  been  executed  with  the  exception  of  a partial  extension  of  the 
north  pier  in  1800,  and  the  rebuilding  and  extension  of  the  south  pier  in  1825,  still  leaving  it  to 
project  100  yards  beyond  the  north  pier,  notwithstanding  the  concurrent  advice  to  the  contrary 
of  the  three  above-named  eminent  engineers.  In  1830,  Mr.  R.  Stevenson  was  consulted, 
who  having  made  a careful  survey  of  the  harbour  and  its  approaches,  again  recommended  the 
extension  of  the  north  pier  beyond  the  south  pier,  giving  it  a slight  leant  to  the  southward,  nearly 
as  Smeaton  had  suggested  in  1772;  also,  that  the  rocks  inside  the  harbour  just  below  the 
bridge  should  be  removed,  and  the  bed  of  the  river  levelled;  he  further  stated  that  he  could  not 
advise  a detached  breakwater  at  the  entrance  of  the  harbour.  In  1836,  the  trustees,  acting  on  a 
plan  by  Mr.  Gibb,  C.E.,  erected  a detached  rubble-stone  breakwater,  133  yards  in  length,  at 
100  yards  distance  from  the  north  pier  head,  and  lying  partly  across  the  entrance.  It  is  still 
incomplete,  only  raised  to  the  level  of  ordinary  high  water,  and  gales  of  winds  wash  the  stones 
down  on  the  outside.  In  1846,  Mr.  Leslie  gave  a plan  for  a tidal  basin  of  three  acres,  capable 
of  extension,  on  the  south  side  of  the  harbour,  but  the  trustees  failed  this  session  in  obtaining  an 
Act  to  carry  the  work  into  execution. 

The  arrivals  and  sailings  last  year  were,  2366  vessels  of  135,393  tons ; of  these  28  vessels  of 
5915  tons  were  to  or  from  the  colonies  and  foreign,  and  the  vessels  belonging  to  the  port  were 
41  of  4401  tons;  the  revenue  1825/.,  and  the  debt  1 9297-  The  chief  exports  are  coal  and  free- 
stone, and  owing  to  the  extension  of  inland  communication  by  railroad,  as  well  as  a steamer  to 
Campbelltown  and  Stranraer,  a large  increase  of  traffic  is  expected,  for  which,  in  the  present 
state  of  the  harbour,  there  is  no  room. 

It.  appears  in  evidence,  that  there  is  great  want  of  quay  accommodation ; that  vessels  lie 
exposed  to  the  freshes,  which  come  down  at  times  in  great  force,  and  leave  the  bed  of  the  river 
in  a very  uneven  state.  They  are  also  exposed  to  the  heavy  swell  that  ranges  along  the  piers 
in  south-westerly  gales,  and,  consequently,  there  is  a strong  necessity  for  a tidal  basin.  That 
the  breakwater  requires  to  be  built  up  above  high  water,  and  to  be  completed ; that  there  are 
many  boulder-stones  and  rocks  in  the  harbour  that  should  be  removed ; that  the  quays  and 
piers  are  very  much  out  of  repair;  that  sand  and  rubbish  are  thrown  into  the  river  above 
bridge,  and  that  the  trustees  have  no  power  to  prevent  it ; that  a mill-dam  dyke  across  the 
ri'f/°Ps  t“e  uPwaM  flow  of  the  tide;  that  coal,  the  staple  trade  of  the  port,  pavs  no  dues; 
and  that  a portion  of  the  dues  levied  on  goods  and  shipping  is  applied  to  municipal  purposes, 
and  not  expended  on  the  harbour.  ° rt  rr  r 


Giu van,  a small  harbour  at  the  outlet  of  the  Girvan  Water,  has  been  improved  within  these 
tew  years,  and  now  affords  shelter  to  vessels  not  exceeding  10  feet  draft  of  water.  The  arrivals 
and  sailings  last  year  were  437  vessels,  of  17,457  tons,  including  a steamer  which  calls  here 
weekly ; and  the  revenue  from  anchorage  dues  levied  by  charter  was  637.  This  is  a large  fishing 
station,  having  34  boats  and  employing  90  men.  Colzean,  a few  miles  to  the  north,  has  1 2 boats. 
Dunui-e  Creek,  a small  secure  basin,  entered  by  a channel  50  yards  wide,  cut  through  the  rock 
about  the  year  1811,  has  20  fishing-boats  belonging  to  it. 


At  Ballantrae  a fishing  harbour  is  now  in  the  course  of  construction,  and  will  shortly  be 
completed  from  a design  by  Mr  Mitchell,  C.E.,  at  a cost  of  5397/.,  one-half  of  which  is  to  be 
paid  by  the  fishery  Board,  on  the  part  of  the  public.  Its  area  will  be  about  one  acre,  shel- 
tered by  a breakwater  pier  70  yards  in  length  by  6 yards  in  width.  It  is  built  of  rubble-stone 
laced  with  ashlar  masonry,  the  outer  courses  of  stone  are  set.  on  a slant  and  dowelled  together. 
The  quay  will  be  6 feet,  and  the  top  of  the  parapet  wall  13  feet  above  high  water  ° It  is 
proposed  to  excavate  the  rock  from  the  berths  alongside  the  quay  to  a depth  of  3 feet  at  low- 
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wafer  spring  tides.  A harbour  here  is  much  wanted,  and  there  cannot  be  a doubt  but  that  it  Scotland 
will  prove  a great  benefit  not  only  to  the  fisheries  but  to  the  surrounding  districts.  

Loch  Ryan,  a deep  inlet,  10  miles  in  extent,  accessible  at  all  times,  and  one  in  which  vessels  Loch  Ryah. 
may  ride  in  security  with  all  winds,  is  well  known  to  the  mariner  frequenting  this  part 
of  the  coast  of  Scotland  as  a capacious  natural  harbour  of  refuge,  as  many  as  3G0  vessels 
having  sought  shelter  there  during  one  winter.  It  has  hitherto,  however,  been  rendered  com- 
paratively useless  by  night,  from  want  of  a small  harbour  light  on  the  Cairn  Point,  in  the 
immediate  vicinity  of  the  best  anchorage  in  the  loch,  as  well  as  a conspicuous  beacon  to  mark 
the  Scar  Spit*  It  appears,  from  documents  printed  in  the  Appendix,  that,  since  the  year  1820,  App.  No.  423. 
when  steamers  first  proved  the  possibility  of  crossing  the  channel  in  all  weathers.  Loch  Ryan 
has  been  considered,  by  many  persons  well  qualified  to  offer  an  opinion,  as  the  natural  and 
best  station  for  the  packets  keeping  up  mail  communication  with  Ireland;  and  Larne,  a similar 
natural  deep-water  harbour,  the  best  station  on  the  opposite  coast. 

Stranraer,  at  the  head  of  the  loch,  has  a pier  extending  200  yards  off-shore,  in  a north-  Stranraer. 
north-east  direction,  with  a return  head  to  the  eastward.  It  has  11  feet  depth  at  hi<di-\vater 
spring  tides  at  the  pier  head,  where  a bright  light  is  exhibited.  It  was  built  in  1S20,  at  a 
cost  of  4500/.  There  is  excellent  and  secure  anchorage  in  the  roadstead  off  the  town.  The 
coasting  traffic  by  steam  has  recently  much  increased.  The  arrivals  and  sailings  last  year  were 
462  loaded  vessels  of  36,780  tons,  besides  steamers  to  Glasgow,  Belfast,  and  Whitehaven.  The 
vessels  belonging  to  the  port  are  36,  of  1800  tons.  The  revenue  levied  by  custom  was  188/., 
and  the  debt  incurred  in  building  the  pier  3424/.  It  lias  lately  been  proposed  to  project  a 
pier  230  yards  beyond  the  present  into  a depth  of  10  feet  at  low  water.  The  pier  to  be  of 
timber  with  a stone  pier  head.  Estimated  cost,  5500/. 

Portpatrick  Cove,  which  has  no  claim  to  be  called  a harbour,  affords  an  area  of  half  an  acre,  Portpatiuck. 
so  far  sheltered  as  by  means  of  frigates’  cables  two  small  mail  steamers  can  generally  be  held 
at  their  moorings.  The  entrance  is  open  to  the  heaviest  and  most  prevalent  gales,  and  in  con- 
sequence of  this  exposure,  and  of  the  position  of  the  old  pier  which  lies  in  the  very  worst 
possible  direction,  the  run  of  the  sea  which  sweeps  round  even  the  inner  cove  is  fearful. 

From  want,  of  water  over  the  bar,  there  being  only  3£  feet  at  low-water  springs,  the  present  See  plan,  p.614. 
small  steamers  are  obliged  to  haul  out  of  the  inner  cove  and  lie  in  the  entrance  some  hours 
before  the  time  of  sailing.  So  exposed  is  this  situation,  that  more  than  once  the  packet  has 
been  compelled  to  go  to  sea  without  mails  or  passengers,  the  heavy  swell  tumbling  in  prevent- 
ing the  vessel  from  remaining  or  commuuicating  with  the  shore.  The  same  want  of  water  over 
the  bar  either  obliges  the  steamers  to  lie  to  outside  or  detains  them  in  Douaghadee  until  the 
tide  has  risen  sufficiently  to  allow  them  lo  enter  without  danger. 

The  width  of  the  unfinished  entrance  is  90  yards  (intended  to  be  60  yards).  The  north  pier,  App.  Ev.  p.  560. 
being  left  incomplete,  forms  an  artificial  reef  of  rocks  covered  at  half-tide ; the  remains  of  the 
coffer-dam  form  a similar  danger  for  the  whole  length  of  the  pier  on  the  south  side.  The 
lighthouse  at  the  end  of  the  pier  remains  unlighted,  as  in  stormy  weather  no  one  can  venture 
out  along  the  pier  to  light  it.  In  gales  of  wind,  the  sea  rolls  up  the  tower,  aud  the  spray 
flies  twenty  feet  above  the  lantern. 

In  leaving  Portpatrick  in  blowing  weather,  so  confined  is  the  space  that  the  officer  in  charge 
of  the  station  is  obliged  to  watch  from  an  eminence  the  heavy  seas  tumbling  in,  and  when  he 
perceives  symptoms  of  a lull,  gives  the  word  to  " go  on : ” if  two  heavy  seas  in  succession  were 
to  strike  the  packet  on  either  bow  before  she  were  to  get  good  headway,  she  must  inevitably 
go  upon  the  rocks.  That  no  accident  has  hitherto  happened  to  the  two  inefficient  steamers 
that  carry  on  the  packet  service  from  hence  to  Douaghadee  can  only'  be  attributed  to  the  skill 
and  nerve  of  the  commanders,  males,  and  pilots  of  the  vessels.  The  risk  to  which  they  are 
exposed  is  perhaps  greater  than  on  any  other  service  under  Her  Majesty’s  Government. 

The  Commissioners  complain,  with  some  justice,  that  while  they  are  considered  responsible 
for  the  silted  up  and  insecure  state  of  the  harbonr,  their  representations  of  the  necessity  of  im- 
mediate dredging,  aud  of  bringing  the  works  to  a conclusion,  arc  not  attended  to.  If  the  place 
is  to  be  maintained,  it  would  seem  desirable  at  once  to  relieve  the  Commissioners  from  any 
further  responsibility,  to  place  the  harbour  under  the  Admiralty,  and  give  the  whole  charge 
to  the  naval  officer  having  the  superintendence  of  the  packets,  who,  with  a single  clerk,  could 
easily  do  all  the  work  that  is  required;  but  more  especially,  and,  without  a day’s  loss  of  time, 
to  set  a dredging-machine  to  work  to  deepen  the  harbour  to  at  least.  7 feet  at  low  water. 

From  Parliamentary  Returns,  it  appears  that  the  cost  of  the  works  at  Portpatrick  has  been  App.  Ev.  p.  561. 
170,000/.  The  gale  of  January,  1839,  caused  damage  to  the  amount  of  13,800/.  The  estimate 
to  complete  the  works  is  35,000/.  The  cost  of  establishment  and  maintenance  is  about  4,000/. 
a- year.  Of  all  the  harbours  in  Great  Britain,  Portpatrick  offers  the  minimum  amount  of 
shelter  for  the  large  amount  of  money  that  has  been  laid  out  upou  it. 

The  only  argument  worthy  of  consideration  hitherto  urged  in  favour  of  the  passage  by  Pot  t* 
patrick  and  Douaghadee,  is  the  shortness  of  the  sea-voyage;  as  an  abstract  principle,  this  is 
undoubtedly  right,  and  had  double  force  while  sailing-vessels  carried  the  mails;  but  if  applied 
practically  as  an  argument  for  retaining  these  harbours  at  the  present  time  (Nov.  1846),  the 
following  statement  will  serve  to  test  its  value : — 

Letters  from  London  to  Belfast  by  Portpatrick,  by  H.M.  Mails,  are  carried  in  40  hours. 

Newspapers  from  London  to  Belfast  by  Fleetwood,  by  private  steamers,  in  • 20  , , 

Letters  from  Glasgow  to  Belfast  by  Portpatrick,  by  H.M.  Mails,  are  carried  in  . 20  , , 

Newspapers  from  Glasgow  to  Belfast  direct,  or  by  Ardrossan,  by  private  steamers  1 m 0 , , 

It  thus  appears  that  the  Treasury,  the  Post-office,  and  the  Public  would  be  gainers  by  giving 
up  Portpatrick  as  a packet  station. 

* The  Cairn  Point  has  since  been  lighted,  and  the  beacon  on  the  Scar  Spit  is  to  be  placed. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


SUMMARY  REPORT  on  the  STATE  of  the  HARBOURS 


Scotland. 

Port  Logan. 

58  Geo.  III.  c.  Cl. 

App.  No.  432. 

Lighthouse  Report, 
184(3. 

Mull  of  Gal- 
loway. 

Lighthouse  Report, 
184G. 

Drumore. 

App.  No.  421. 

Port  William. 

See  plan,  p.  518. 

App.  No.  448. 

W HITHORN. 

. App.  No.  449. 

Garliestown. 

App.  No.  452. 

Wigtown. 

App.  No.  456. 

App.  No.  458. 

Kirkcudbright. 


lviii 

Port  Log  an,  at  the  head  of  Port  Nessock  Bay,  has  a pier  extending  ISO  yards  off-shore 
in  an  easterly  direction,  built  by  the  proprietors  of  the  adjoining  estate,  under  an  Act  of  Par- 
liament obtained  in  1S18.  It.  has  a depth  of  12  feet  at  high-water  spring  tides.  Revenue,  lU/. 
Port  Nessock  Bay  has  long  been  spoken  of  as  a favourable  site  for  a packet  station,  and  as  a 
harbour  of  refuge.  Telford  and  M'Kerlie.  who  examined  the  whole  of  this  coast  in  1809, 
by  order  of  Government,  with  a view  to  select  a packet  station,  reported  in  favour  of  Port 
Nessock.  Had  the  same  money  been  laid  out  in  constructing  a breakwater  in  this  capacious 
bay  that  lias  been  expended  on  the  rocky  inlet  of  Portpalriek,  the  mail  communication  with 
Ireland  could  have  been  equally  well  kept  up,  and  the  2,000,000  tons  of  shipping  from  Liver- 
pool and  the  Clyde  that,  annually  pass  by  here  would  have  had  the  advantage  of  an  asylum 
harbour  under  their  lee  if  caught  in  a gale  on  this  iron-bound  coast. 

The  prominent  rocky  peninsula  known  by  the  name  of  the  Rminns  on  Galloway,  which 
forms  the  eastern  shore  of  the  Irish  Channel,  here  narrowed  to  a width  of  18  miles,  has 
a light  at  each  extremity.  At.  Corsewall  Point,  to  the  north,  is  a revolving  light,  showing 
alternately  white  and  red,  at  112  feet  above  the  sea  : it  was  placed  in  1817.  At  the  Mull  of 
Galloway,  to  the  south,  is  an  intermittent  light,  at  an  elevation  of  320  leet,  first  placed  ia 
1830.  Since  it  was  lighted  it  has  proved  a great  safeguard  for  vessels,  which  commonly  ran 
ashore  in  the  great  opening  of  Luce  Buy,  on  t he  eastern  side  of  the  peninsula,  mistaking  it  for 
the  north  channel.  From  official  returns,  the  number  of  loaded  vessels  that  paid  dues  for 
passing  this  light  in  1846  was  15,342,  of  2,179,971  tons. 

The  harbour  of  Drumore,  upon  the  west  side  of  the  Bay  of  Luce,  about  four  miles  from 
the  Mull  of  Galloway,  has  a small  pier,  built  by  the  proprietor  of  the  ad  joining  estates  (the 
Earl  of  Stair),  for  the  accommodation  of  the  coasters  which  supply  the  district.  The  small 
Bay  of  Drumore  is  of  easy  access,  and  affords  fair  anchorage  for  wind-bound  vessels  and  for 
those  stopping  tide.  The  dues  average  about  50?.  a-year.  The  arrivals  and  sailings  last  year 
were,  14S  loaded  vessels  of  5687  tons. 

Port  William,  on  the  east  side  of  Luce  Bay,  has  a jetty  or  pier,  120  yards  long,  on  the 
south  side  of  the  harbour,  leaving  an  entrance  between  it  and  the  north  battery  100  feet  in 
width.  This  harbour  has  the  great  advantage  of  a 17  feet  rise  on  spring  tides.  The  jetty  head 
does  not  reach  within  100  yards  of  low  water,  but  it  has  been  proposed  to  extend  it  so  far. 
The  works  were  built  by  subscription,  and  the  dues  fixed  arid  levied  by  mutual  consent.  There 
is  a considerable  district  trade.  The  arrivals  and  sailings  last  year  were  205  vessels  of  7521 
tons,  and  the  revenue  157?. 

The  isle  of  Whithorn,  two  miles  north  of  the  promontory  of  Burrow  Head,  shelters  a 
small  bay  having  a pier,  erected  about  the  year  1790  by  the  aid  of  the  Convention  of  lloyal 
Burghs,  which  affords  accommodation  for  the  small  coasters  that  supply  the  district.  The 
dues  are  levied  under  a charter  of  King  James  IV.  of  Scotland,  ratified  in  1662,  and 
produced  95?.  last  year.  The  arrivals  and  sailings  in  1846  were  173  loaded  vessels,  of  4890 
tons. 

The  bay  of  Garliestown  is  sheltered  from  the  north-east  by  the  rocky  point  of  Eagerness  ; 
it  has  a pier  extending  100  yards  in  a north-east  direction,  with  a depth  of  17  feet  at  the  pier 
head  at  high-water  spring  tides.  The  pier  is  partly  protected  on  the  soulh  by  an  unfinished 
breakwater  140  yards  long.  The  quays  and  pier  were  built  by  subscription  at  a cost  of  2G00?., 
and  the  latter  completed  in  1838.  The  arrivals  and  sailings  last  year  wore  242  vessels  of 
15,436  tons,  of  these  3 vessels  of  900  tons  were  to  or  from  the  colonies  or  foreign  ; the  revenue 
from  clues  paid  by  mutual  consent  was  133?.,  and  the  debt  incurred  in  building  the  breakwater 
pier  o45?.  The  end  of  the  breakwater  is  still  200  yards  short  of  low-water  mark,  and  it 
would  be  a great  benefit  to  the  trade  to  extend  it  at  least  a portion  of  that  distance,  and  thus 
enable  vessels  to  go  alongside  it  earlier  in  the  tide. 

At  Wigtown,  a creek,  formerly  used  as  a harbour,  having  become  inaccessible  in  1818,  in 
consequence  of  a change  in  the  course  of  the  river  Bladenoch,  a new  harbour  was  soon  after 
erected,  at  the  expense  of  the  burgh,  well  adapted  to  the  coasters  that  ship  the  agricultural 
produce  of  the  neighbourhood.  The  arrivals  and  sailings  last  year  were  296  vessels  of  20,412 
tons,  and  there  are  69  vessels  of  3730  tons  belonging  to  the  port,  including  one  steamer  which 
plies  between  Garlieston,  Kirkcudbright,  and  Liverpool.  The  revenue  arising  from  dues  levied 
imder  authority  of  the  magistrates  and  council  were  109?.  in  1846.  At  the  outlet  of  the  river 
Cree,  which  flows  into  the  head  of  Wigtown  Bay,  is  the  small  harbour  and  roadstead  of  Cree- 
town,  at  which  293  coasters  of  20,270  tons  arrived  during  the  last  year. 

Gatehouse,  at  the  head  of  Fleet  Bay, is  stated  to  be  a private  harbour,  the  dues,  amounting 
to  40?.  per  annum,  are  levied  with  the  consent  of  the  authorities  of  the  bur<rii.  The  arrivals 
and  sailings  in  1846  were  158  loaded  vessels  of  4680  tons.  At  Baldoon  and  Carty,  quays  on 
the  property  of  the  Earl  of  Galloway,  the  dues  amounted,  in  1846,  to  15?.  and  17?.  a-year; 
and  the  arrivals  were  63  and  70  vessels,  respectively. 

Kirkcudbright  Harbour  is  in  the  channel  of  the  Dee,  a short  distance  above  where  the 
river  opens  out  into  an  estuary,  and  at  four  miles  from  its  junction  with  the  Solway  Firth.  The 
northern  or  river  face  of  the  town  is  quayed,  and  has  a depth  of  17  feet  at  high-water  spring 
tides ; m the  channel  of  the  stream  abreast  the  town  there  are  7 feet  at  low  water  and  30  feet 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


of  SCOTLAND,  by  the  EXAMINING  COMMISSIONER.  lix 

at  hi«h  water,  and  the  tide  flows  to  Tongueland,  two  miles  above  the  town,  where  it  is  stopped  Scotland. 

by  a°rocky  barrier.  The  harbour  is  governed  by  the  magistrates  of  the  burgh,  and  the  dues  

are  levied  under  a charter  of  James  II.  of  Scotland  [ 14 53],  confirmed  by  Act  of  Charles  I.  See  plan,  p.  614. 
[1633]-  The  arrivals  and  sailings  last  year  were 426  vessels  of  31,285  tons,  including  5 vessels  App.  No.  461. 
to  and  from  the  colonies  or  foreign,  but.  exclusive  of  the  weekly  trips  of  a steamer  to  Whithorn 
and  Liverpool.  The  revenue,  arising  from  dues  on  shipping  alone,  was  93'. 

The  west  side  of  Kirkcudbright  Bay  is  sheltered  by  the  island  of  Little  Ross,  forming  a good  Admiralty  Chart, 
roadstead  within  it,  having  16  feet  at  low  water;  in  westerly  and  south-westerly  gales  this  is 
the  best,  and  indeed  the  only  refuge  along  the  coast  from  Liverpool  to  Loch  Ryan,  and  since 
the  lioht  was  placed  on  Ross  island  it  has  been  much  frequented  by  shipping.  At  about 
1^  miles  above  the  island  is  a bar,  having  only  3 feet  over  it  at  low-water  spring  tides,  aud 
9 feet  at  low-water  neaps,  but  with  the  great  advantage  of  a 23-feet  rise  of  fide.  The  Dee  is 
navi cr able  at  tide  time  to  Tongueland,  at  about  6 miles  from  the  Solway,  and  with  the  aid  of  a 
short,  canal  to  enable  vessels  to  surmount  the  rapid  rise  in  its  bed  which  occurs  at  that  place, 
it  might  be  the  medium  of  inland  navigation  to  the  centre  of  Kirkcudbrightshire. 

Gibb’s  Hole,  at  about  a mile  and  a half  from  the  entrance  of  the  water  of  Urr,  affords  a "Water of  Urr. 
depth  of  9 feet,  alter  crossing  a bar  of  only  3 feet,  at  low  water ; it  is  fully  protected  by  nature 
from  all  winds,  and  is  a convenient  stopping  place  for  vessels  bound  to  Barlochan  and  Dal- 
beattie. At  Barlochan  or  Palnachie,  three  miles  higher  up  the  river  on  the  west  shore,  is  a 
creek  having  one  side  faced  with  timber  for  about  100  yards,  with  a depth  of  20  feet  at  high- 
water  spring  tides.  Here  is  a traffic  of  373  vessels  of  12,628  tons,  but  there  are  no  dues  levied, 
nor  is  there  any  harbour  master;  and,  in  consequence,  there  are  many  disturbances  about 
berths  for  loading  and  discharging.  At  Dalbeattie  port,  three  miles  higher  up  the  stream, 
there  is  a stone  quay  1 16  yards  in  length,  with  a depth  of  10  feet  at  high-water  springs.  About 
170  vessels  load  and  discharge  here  in  the  year.  Were  there  funds  to  pay  for  it,  this  river 
might  be  much  improved  at  a moderate  expense,  and  become  a good  tidal  harbour.  Bal- 
Cary  Bay,  at  the  entrance  of  the  large  inlets  of  Auchencairn  and  Hestan  bays,  which  dry  App.  No.  454. 
entirely  at  low  water,  offers  shelter  to  small  coasters  that  do  not  fear  to  take  the  ground.  A * 

small  harbour  light  at  Hestan  would  be  a great  boon. 


The  harbour  of  Dumfries  is  formed  by  the  river  Nith,  and  may  be  considered  to  extend  Dumfries. 

4i  miles  below  the  town  to  Glenhowan  Point,  where  the  estuary  or  firth  begins,  which  reaches  9 
miles  farther  to  Southerness.  Wilhin  these  limits  there  are  nine  landing  places,  as  Southerness, 

Carse-thorn,  and  New  Abbey  Pow  on  the  west  or  Kirkcudbright  shore  of  the  estuary;  Glen-  See  plan,  p.  614. 

caple  Quay,  Kelton  Scar,  and  Laghall,  Kingholm,  Castlodyke,  and  Dumfries  quays  on  the 

left  or  east  bank  of  ihe  river.  Previous  to  1810  the  navigation  of  the  Kith  had  become  very 

dangerous  even  for  small  vessels,  and  quite  impassable  above  Kelton  for  vessels  above  60  tons  App.  No.  464. 

burthen,  except  in  high-spring  tides ; and  in  consequence,  the  merchants  and  shipowners  of 

Dumfries  resolved  to  apply  to  Parliament  for  power  to  levy  dues,  &c.  A report  on  the  state 

of  the  river  and  a plan  for  its  improvement,  on  a very  limited  scale,  was  made  by  Hollinsworth, 

and  in  181 1 an  Act  was  obtained  appointing  Commissioners,  giving  authority  to  levy  dues,  and  51  Geo.  III.  c 147. 

to  raise  16,0007.  In  the  following  years  a partial  straightening  and  deepening  of  the  channel 

took  place,  under  the  superintendence  of  Mr.  Newall  as  resident  engineer;  during  the  periods 

from  1 81 1 to  1814,  and  from  1836  to  1S40,  a portion  of  a new  channel,  having  6 feet  at  low  water, 

was  formed  through  Nethenvood  Merse  and  Kingholm  Merse;  and  the  river  between  King- 

holm  Quay  and  Castledyke  was  much  improved  by  the  removal  of  rocks;  but,  either  irom 

want  of  funds  or  some  other  cause,  the  works  have  not  been  carried  on  with  vigour;  no  systematic  Nq  4m 

plan  has  been  steadily  acted  upon,  and  it.  appears  the  proprietors  of  the  adjoining  lands  had 

been  permitted  to  project  dykes  or  jetties  into  the  channel,  some  of  which  it  has  been  necessary 


There  are  now  1014  yards  of  wharfage  at  the  several  quays,  but  230  yards  of  this  amount 
at  Dumfries,  built  in  1824,  are  unavailable  for  vessels;  there  is  also  a small  tulal  basin  at 
Kingholm . The  rise  of  tide  at  Southerness  in  the  Solway  is  26  feel ; at  Glencaple  Quay  there 
is  a depth  of  15  feet  at  high-water  springs,  at  the  New  Quay  10  feet,  and  6 feet  only  at  Dum- 
fries, where  the  river  is  crossed  by  a mill-dam  weir,  above  which  the  tide  does  not  rise.  A 
good  fixed  liaht  is  maintained  by  the  port  at  Southerness.  The  arrivals  m 184b,  within 
the  river  limits,  were  755  vessels  of  49,319  tons,  and  at  Carse-tllorn  pier,  including 
sailings,  184  loaded  vessels  of  11,076  tons;  of  these  14  vessels  were  to  or  from  the  mlomes  App.  No.  491. 
or  foreign,  and  the  custom  dues  for  the  whole  port  amounted  to  11,0/jl.  Ihe  channel 
of  the  Nith  might  be  much  improved,  but  it  can  only  be  done  by  a plan  carefully  considered 
and  steadily  followed  out,  aud  the  commanding  rise  of  tide  m the  Solway,  the  approach  of 
railways,  and  the  increasing  trade  of  Dumfries,  give  every  encouragement  to  undertake  it. 


Annan  harbour  is  formed  by  the  outlet  of  the  river  which  falls  into  the  Solway  Firth,  at  a Annan. 
mile-and-a-half  below  the  town.  A small  portion  of  its  south-eastern  bank  is  quayed,  and 
there  are  two  open-piled  jetties,  belonging  to  a steam-packet  company,  a . nnan  » g , p,  614. 

otherwise  the  river  is  in  a state  of  nature.  °Tho  tide  rises  20  feet  on  springs  at  the  entrance  of  Pl»»,  P- 

the  river,  and  makes  itself  felt  at  two  miles  above  Annan  budge.  At  half-flood,  on  all  tides, 
vessels  drawing  12  feet  water  can  go  up  to  the  jetty  at  Waterfoot.  A mill-dam  dyke  crosses 
the  river  at  about  100  yards  below  the  bridge,  and  a viaduct  for  the  Carlisle  and  Dumfries  Ra  j- 
mad  will  cross  it  at  about  100  yards  lower  down  the  stream  The  vessels  ™ 

port  are,  31  sailing  vessels  of  2345  tons.  The  arrivals  m 1846  were,  698  vesel of  App  No.  m 
67,298  tons,  five  of  which  vessels  were  to  or  from  the  colonies  or  foreign.  The  only  dues 
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levied  are  37  a-year.  At.  Barnhill  Point,  or  Annan  Foot,  is  a tide  light,  shown  at  half-flood. 
Some  buoys  might  be  placed  with  advantage  at  the  entrance  to  the  river.  A st  eamer  plies  con- 
stantly to  Liverpool,  for  which  place  large  quantities  of  sheep  and  cattle  are  shipped.  The 
river  is  capable  of  improvement  at  a moderate  outlay,  and,  were  slight  dues  imposed  on  goods, 
a fund  for  such  a purpose  might  readily  be  raised. 

There  are  two  channels  leading  up  the  Solway  Firth,  on  either  side  of  the  Three-Fathoms 
and  Middle  Banks.  The  southern,  or  English  Channel,  is  now  well  lighted  and  buoyed,  and, 
with  the  assistance  of  the  very  complete  Admiralty  charts  of  this  region  of  rapid  tides  and 
extensive  sandbanks,  is  comparatively  safe.  But  the  navigation  of  the  Scottish  shore  would  be 
much  improved  by  a small  harbour  light  on  Hestan  Island,  thereby  affording  a guide  to  the 
numerous  coasters  that  run  for  shelter  into  Baleary  Bay  at  tide  time,  as  well  as  into  the 
Water  of  Urr,  both  of  which  places  offer  good  shelter  when  vessels  are  obliged  to  bear  up 
against  the  prevalent  south-west  wind.  A good  bell-buoy  on  the  spit  of  the  Two-feet  Bank,  off 
the  south-west,  end  of  the  Dumroof  Bank,  about  half  way  across  the  Firth,  between  Kirkcud- 
bright and  Workington,  to  warn  the  mariner  in  hazy  weather  of  his  approach  to  a dangerous 
shoal,  might  also  be  very  useful. 


For  further  details  respecting  the  harbours  of  Scotland,  reference  may  be  made  to  the  Ap- 
pendix, for  the  evidence  taken  at  each  of  the  principal  places,  and  to  the  various  engineers’,  and 
other  reports,  including  tables  of  income  and  expenditure,  and  of  arrivals  and  sailings,  as  well 
as  to  tile  small  plans  of  the  harbours,  and  the  sections  of  the  chief  brculc-water  piers.  This 
mass  of  information  on  the  Scottish  ports  is,  probably,  much  greater  than  was  ever  before 
collected,  although  it  is  still  far  from  being  complete,  not  from  any  unwillingness  on  the  part 
of  the  trustees  to  communicate  their  documents,  but  owing  to  the  general  indifference  with 
which  harbour  affairs  have  hitherto  been  treated ; in  some  cases,  neither  plans  nor  reports  could 
be  found,  and  the  returns  made  to  Parliament  were  consequently  imperfect. 

m We  have  much  gratification  in  acknowledging  the  assistance  we  received  in  the  course  of 

our  examination  from  the  Admiralty  surveyors.  Captain  Robinson  and  Lieut.  Bedford,  on  the 
west  coast,  and  Captain  Otter,  R.N.,  on  the  east  and  north  coasts,  and  from  the  Admiralty 
charts,  plans,  and  sailing  directions,  prepared  under  their  superintendence ; also  from  the 
Officers  of  the  Coast-guard,  the  Collectors  of  Customs,  and  Lloyd’s  Agents  around  the  coasts  of 
Scotland.  We  have  likewise  to  acknowledge  the  information  derived  from  the  Reports  of  the 
British  Fishery  Board,  and  of  the  Board  of  Northern  Lights,  and  from  the  Messrs.  Stevensons, 
Bald,  Leslie,  Abernethy,  Mitchell,  May,  Bremners,  Ower,  and  Moffat,  civil  engineers,  who 
have  readily  and  gratuitously  furnished  the  Commission  with  plans,  drawings,  sections,  and  all 
kinds  of  information  whenever  they  were  requested. 

Shipwrecks.  Among  other  general  points  which  have  come  before  us  in  the  course  of  our  inquiries,  there 

is  one  too  intimately  connected  with  the  state  of  our  harbours  and  coasts  to  be  passed  over 
without  notice,  I mean  the  frequency  of  shipwreck  around  the  shores  of  the  United  Kingdom. 
The  Appendix  to  this  Report  contains  long  lists  of  wrecks  off  Dunbar,  Peterhead,  and  else- 
where, along  the  east  coast  of  Scotland,  and  a reference  to  Lloyd’s  list  will  show  a loss  of  about 
600  British  ships  every  year,  and  including  foreigners  trading  to  this  country,  vessels  not  re- 
gistered at  Lloyd’s,  and  wrecks  unrecorded,  we  shall  not  err  greatly  in  assuming  the  loss  at  two 
vessels  a-day  throughout  the  year,  with  life  and  property  to  a great,  extent.  Many  causes,  pro- 
bably, combine  to  produce  these  casualties,  as  stress  of  weather  and  want  of  good  harbours, 
rapid  tides,  shoals,  want  of  lights,  buoys,  and  beacons  (although  this  last  cause  is  much 
diminished  of  late),  bad  charts,  unseaworthiness  of  vessels,  being  ill-found  with  anchors  and 
cables,  incompetency  and  neglect  of  masters,  and  drunkenness.  The  recent  regulation  by 
which  masters  may  be  examined  will  do  some  good,  but  as  the  examination  is  not  compulsory, 
much  cannot  be  expected  from  it.  As  the  case  stands  at  present,  it  is  difficult  to  say  to  which 
of  these  several  causes  wrecks  are  to  be  chiefly  attributed,  and  we  are  thus,  in  some  measure, 
liable  to  legislate  in  the  dark.  I would  submit,  then,  that  a public  Court  of  Inquiry  be  held 
on  the  spot  in  every  case  of  wreck  along  the  coasts  of  the  United  Kingdom,  whether  attended 
with  loss  of  life  or  not : it  could  be  as  easily  managed  as  an  inquest,  the  machinery  for  the 
purpose  being  already  organised ; the  Inspecting  Commander  of  the  coast-guard  of  the  district, 
the  Collector,  or  chief  Officer  of  Customs,  and  Lloyd’s  Agents,  are  to  be  found  everywhere,  and 
they  would  form  a tribunal,  well  acquainted  with  nautical  affairs,  in  which  all  merchants  and 
shipowners  would  have  confidence  ; and  were  such  a body,  with  the  assistance  of  the  nearest 
magistrate,  authorised  to  inquire  into  and  report  on  every  case,  there  is  little  doubt  but  that  in 
a very  few  years  the  list  of  wrecks  on  our  own  coasts  would  be  diminished  one-half. 

Ballast.  Another  point  to  which  it  is  again  necessary  to  revert,  is  the  throwing  over  of  ballast  in 

our  harbours,  and  rivers,  and  roadsteads.  It  will  have  been  seen  in  the  course  of  this  Report 
that  there  are  many  complaints  of  this  practice,  at  Kirkwall,  at  Stromness,  at  Lochindaal,  and 
even  in  the  Firth  of  Forth.  Nor  is  the  pernicious  custom  confined  to  Scotland  only,  the  inquiries 
of  this  Commission  have  proved  that  ballast  is  commonly  thrown  overboard  in,  or  on  the  passage 
to,  all  coal  ports,  as  Shields,  Sunderland,  Hartlepool,  and  Stockton  ; in  all  mining  ports,  as 
at  Swansea,  Neath,  Milford  Haven,  Fowey.  and  Falmouth ; in  all  ports  where  stone  is  shipped, 
as  at  Whitby,  Portland,  &c. ; where  cement  stone  is  dredged  up,  as  at.  Harwich  and  off  Sbep- 

45  Geo.  III.  c.  159.  pey.  and  at  Lame,  Skerries,  Bantry,  and  elsewhere  in  Ireland.  The  Act  of  Parliament 

s-  11.  is  distinct,  and  imposes  a penalty  of  107.  for  each  offence,  but  apparently  it  is  no  person’s  busi- 

ness to  enforce  it,  and  the  injury  is  daily  continued.  I would,  therefore,  suggest : — 1st.  That 
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the  section  of  the  above-recited  Act  relative  to  the  throwing  out  of  ballast  be  printed  sepa- 
rately, and  circulated  to  every  harbour  and  creek  in  the  United  Kingdom,  with  notice  that  it. 
was  the  intention  of  the  Admiralty  in  every  case  to  enforce  it,  and  that  half  the  penalty  would 
be  given  to  the  informer.  2d.  That  the  collectors  and  sub-collectors  of  customs,  the  officers 
of  coast-guard,  and  all  surveying  officers,  be  directed  to  give  information  to  the  Admiralty 
in  the  event  of  any  case  occurring;  and  that  the  Admiralty  solicitor  be  instructed  to  prosecute 
immediately  on  the  part  of  the  Crown,  to  press  for  a conviction,  and  for  full  penalties;  and, 
lastly,  in  order  to  put  a more  effectual  stop  to  this  reckless  practice  (which  is  ruining  our 
harbours  and  roadsteads),  that  the  custom-house  clearance  be  refused  to  a ship-master  until 
he  had  given  proof  of  the  quantity  of  ballast  shipped  in  his  vessel,  and  that  he  had  dis- 
charged the  whole  of  it.  either  in  a greater  depth  than  10  fathoms  of  water  off  the  coast  (not 
beincr  near  a roadstead),  or  deposited  it  at  a ballast  quay,  or  some  other  lawful  place ; and  this 
quay  or  place  all  harbour  trustees  should  be  bound  to  provide.  The  two  first  regulations  are 
quite  within  the  power  of  the  present  Act.  The  last  may  require  a section  to  be  introduced 
in  some  future  Act  of  Parliament. 

With  reference  to  another  important  subject  connected  with  harbours,  we  are  compelled  to 
remark  that  the  coasts  of  Scotland  are  not  sufficiently  lighted ; and,  at  the  time  of  our  visit, 
were  very  far  from  being  sufficiently  buoyed.  In  order  to  light  the  mainland,  Orkney,  Shet- 
land, the  Hebrides,  and  outlying  rocks  and  islands  (an  extent,  measured  roughly,  of  about 
1200  miles),  there  are  only  26  separate  coast  lights  maintained  by  the  Commissioners  of 
Northern  Lights.  It  will  have  been  seen,  in  the  course  of  this  Report,  that  on  the  coast  of 
Caithness,  and  on  the  west  coast  of  Sutherland,  Ross,  and  Inverness,  there  are  distances  of  60, 
70,  and  80  miles  without  a light.  That  the  Sounds  of  Mull,  Skye,  Islay,  and  Loch  Eil  (the 
south-western  approach  to  the  Caledonian  Canal)  are  entirely  without  lights.  Also,  that 
the  natural  harbours  of  refuge,  Stromness,  Campbeltown,  and  Loch  Ryan  are  in  a similar  man- 
ner almost  unavailable  by  night.  It  is  fully  admitted  that  the  lights  that  are  placed  are 
brilliant  and  effective  (when  not  too  high),  and  that  the  able  and  zealous  engineer  to  the  Board 
has  spared  no  pains  to  obtain  the  best  description  of  lenses  and  reflectors;  but  our  complaint 
is,  that  the  lights  are  too  few  for  the  safety  of  navigation,  and  especially  on  the  west  coast  of 
Scotland,  where  the  mariner  has  often  to  contend  with  rapid  tides  and  stormy  seas  during  a 
long  winter’s  night,  with  the  knowledge  that  he  has  good  natural  harbours  under  his  lee  which 
he  dare  not  run  to  from  want  of  a light. 

The  state  of  the  buoyage  at  the  time  of  our  visit,  in  September  and  October,  1846,  was  even 
more  defective,  and  with  less  excuse,  as  buoys  and  beacons  can  be  placed  at  a trifling  expense. 
The  approach  to  Inverness  and  the  Caledonian  Canal  at  that  period  had  neither  buoy  nor 
beacon  to  mark  the  channel  between  seven  dangerous  shoals  on  either  hand ; these,  we  under- 
stand, have  since  been  placed ; but  Loch  Eil,  the  south-western  approach  to  the  canal  (which 
is  now  open  for  traffic),  is  to  this  day  equally  without  lights,  buoys,  or  beacons,  and  requires, 
probably,  a similar  number  to  fit  it  for  the  trade  that  is  expected  to  take  advantage  of  the 
Caledonian  Canal. 

The  light,  dues  on  coasting  vessels  in  Scotland  have  been  lowered  50  per  cent,  during  the 
past  year ; but  the  sum  of  47,895L,  which  was  the  gross  income  of  the  Board  of  Northern 
Lights  during  the  year  1S46,  would  surely  entitle  the  mariner  to  demand  the  expenditure  of 
a few  hundred  pounds,  in  order  to  place  the  necessary  buoys  and  beacons  around  the  coasts  of 
Scotland. 

Another  point  connected  with  the  safety  of  our  shipping  is  the  present  state  of  pilotage. 
It  may  he  seen  in  the  evidence,  and  by  documents  printed  in  the  Appendix  to  this  Report,  ttiat 
in  many  cases  pilots  pass  no  examination,  but  are  licensed  by  a committee  composed  of  a pro- 
vost and  baillies  on  receiving  certificates  of  good  character.  Also  that,  owing  to  the  payment 
of  pilotage  not  being  compulsory  in  some  of  the  larger  ports,  as  at  Dundee,  Greenock,  &c., 
efficient  men  cannot  be  obtained  to  serve  an  pilots ; or  if  obtained,  they  serve  at  a loss ; that  in 
the  Tav,  no  proper  pilot-boats  are  kept  up  fit  to  cruize  outside  the  sands,  and  thus  it  not  un- 
frequently  happens  that  vessels  cannot  obtain  pilots  in  bad  weather  when  they  are  most  needed, 
and  not  unfrequently  wrecks  occur.  In  the  Pentland  Firth,  it  appears  that  the  pilots  are  com- 
monly paid  in  part  from  the  stores  or  cargo  of  the  ship  (which  in  itself  is  an  infraction  of  the 
revenue  laws,  and  a fraud  upon  the  owner) ; they  are  also  occasionally  not  landed  but  taken 
away  to  Iceland,  and  sometimes  to  America.  I would  submit  then  that  all  pilots  should  be 
compelled  to  pass  an  examination  before  three  competent  examiners  before  they  should  receive 
a licence,  and  that  (with  the  exception  of  coasters  under  70  tons  burthen,  and  perhaps,  an 
abatement  in  favour  of  steamers)  the  payment  of  pilotage  be  compulsory  on  all  vessels,  as  it 
is  in  the  ports  of  London,  Liverpool,  Hull,  Glasgow,  &c. 

Another  point  of  importance  that  requires  to  be  noticed  is,  the  inaccuracy  of  the  charts  in 
general  use  on  board  merchant  vessels  with  respect  to  the  position  and  character  of  lights, 
buoys,  beacons,  &c.  All,  without  exception,  are  faulty,  and  all,  if  followed,  are  liable  to  lead  a 
ship  into  difficulty.  The  defence  set.  up  for  the  wreck  of  the  Great  Britain  steamer  on  the 
shore  of  Dundrum  Bay  was,  that  St.  John’s  Light,  placed  two  or  three  years  previously,  was 
not  inserted  in  the  most  recent  charts  of  the  Irish  Channel  that  could  be  procured  at  Liverpool. 
The  same  may  be  said  of  the  charts  of  the  coast  of  Scotland ; in  none  that  I have  examined 
were  the  recently  placed  lights,  buoys,  &c.,  inserted,  and  in  many  instances  the  descriptions  of 
the  light  were  erroneous.  Now,  this  is  a serious  evil;  nor  has  the  seaman  any  protection 
against  it,  and  may  not.  discover  the  error  till  he  loses  his  ship ; and  yet  it  would  seem  to  admit 
of  an  easy  remedy.  I would  submit,  then,  that  in  a case  in  which  the  safety  of  life  is  involved, 
it  would  be  proper  to  oblige  all  chart-sellers  to  warrant  their  charts  corrected  up  to  the  latest 
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date  with  respect  to  lights  and  buoys,  under  a heavy  penalty.  To  enable  them  to  do  this  the 
more  readily,  and  in  order  to  afford  the  public  a test  by  which  to  try  the  charts  they  may  pur. 
chase,  the  three  Lighthouse  Boards  of  London,  Edinburgh,  and  Dublin,  should  be  called  upon 
to  publish,  or  to  cause  to  be  published  at  a low  price,  an  outline  chart,  giving  the  exact  position 
and  distinctive  character  of  all  lights,  harbour  as  well  as  coast,  lights,  &c.,  which  should  be  kept 
corrected  up  to  the  latest  date,  and  a copy  of  it  sent  to  every  port  in  the  kingdom.  I am  aware 
that  the  Board  of  Northern  Lights  have  this  year,  for  the  first  time,  published  a list  of  the 
positions  of  the  coast  lights  and  buoys  of  Scotland  ; but  this,  although  a step  in  the  right  direction, 
is  not  sufficient,  nor  does  the  list  contain  any  of  the  harbour  lights.  The  Hydrographic-office, 
of  the  Admiralty  has,  many  years  silica,  published  a far  more  complete  list  of  all  the  lights  of 
the  United  Kingdom  (as  well  as  of  the  lights  in  every  part  of  the  globe),  but  for  our  own  coasts 
this  is  hardly  sufficient ; the  seaman,  in  doubt  about  a light,  has  no  time  to  look  for  and  consult 
a list ; all  must  be  clearly  laid  down  on  the  chart  before  him  if  he  is  to  derive  benefit  from  it 
in  the  hour  of  need. 

As  a further  means  of  making  known  any  change  in  the  position  of  lights,  buoys,  &c.,  a suffi- 
cient supply  of  the  Trinity,  and  other  Notices  of  such  change,  should  be  sent  to  all  the  custom- 
houses in  the  United  Kingdom,  and  one  should  be  given  to  each  master  of  a vessel  trading  at 
these  ports.  It.  would  be  an  additional  security  if  the  Custom  House  authorities  were  em- 
powered to  refuse  the  clearance  to  a ship  till  the  master  or  his  agent  had  signed  a receipt  for 
the  Notice  with  his  other  papers.  Trinity  notices  arc  now  issued ; but  as  a proof  how  little  they 
are  read  or  cared  for,  it  was  in  evidence  before  the  Lighthouse  Committee  of  the  House  of 
Commons  in  1845,  that  the  master  of  one  of  the  finest  Scottish  steamers  trading  to  London 
was  not  aware  of  the  change  of  more  than  a mile  in  the  position  of  a light-vessel  lying  imme- 
diately in  his  track,  and  which  he  passed  twice  every  week,  until  six  weeks  after  it  had  hap- 
pened, and  then  only  accidentally.  Nor  is  this,  by  any  means,  an  uncommon  occurrence. 

It  is  necessary  to  remark,  that  in  most  of  the  smaller  harbours  in  Scotland,  and  in  some  of 
the  larger  ports,  a portion  of  the  dues  levied  on  shipping  and  shipments  is  still  applied  to  mu- 
nicipal purposes,  as  lighting  and  paving  the  streets,  instead  of  being  devoted  to  harbour  repairs, 
improvement,  See.  The  time  would  seem  to  be  come  when  these  dues,  levied  in  most  cases 
under  ancient  charters,  should  be  applied  to  their  legitimate  use,  and  that  the  shipping  interest 
should,  at  least,  have  the  benefit  of  the  dues  they  pay  laid  out  in  repairing  and  deepening  the 
harbours,  and  in  providing  a safe  place  of  shelter  for  a time  of  need. 

Among  other  documents  in  the  Appendix  will  be  found  a table  of  the  arrivals  at  the  several 
harbours  and  creeks,  and  of  the  number  and  tonnage  of  vessels  belonging  to  each  place.  On 
comparing  this  with  the  apparently  similar  custom-house  returns,  it  must  be  observed  that  these 
latter  only  comprise  loaded  vessels,  and,  therefore,  exclude  the  greater  number  composed  of 
vessels  in  ballast,  coasters  carrying  stone  and  lime,  passenger  steamers.  See.  It  is,  there- 
fore, the  returns  of  the  several  harbour-masters  that,  really  show  what  may  be  termed  the 
movement  of  the  port;  and  it  will  be  seen  that  instead  of  the  custom-house  return  of  '26,478 
vessels  of  2,484,625  tons,  the  real  number  of  arrivals  during  the  year  1846  was  80,000  of 
6,300,000  tons,  more  than  one-half  of  which  were  steamers ; and  it  is  for  this  traffic,  and  an 
equal  amount  of  sailings,  that  the  harbour  accommodation  of  space  and  wharfage  must  be  pro- 
vided and  maintained.  The  total  number  of  seamen  in  Scotland  would  appear  to  be  about 
40,000,  not  including  41,000  men  and  boys  employed  in  the  fisheries. 

Generally  speaking,  too  little  attention  is  paid  to  the  phenomena  of  the  tides  in  Scotland. 
With  the  exception  of  a self-registering  tide-gauge  at  Granton  Pier,  there  is  no  proper  register  of 
the  tides  kept  in  any  of  the  harbours ; the  best,  perhaps,  is  at  Leith,  but  even  there  there  are  no 
means  of  measuring  the  height  of  low  water,  and  thus  the  range  of  tide  is  unknown,  except  from 
occasional  sets  of  observations  made  for  special  purposes,  as  by  the  Admiralty  surveyors,  or  the 
well-known  experiments  of  Mr.  Russell,  on  the  velocity  of  the  tidal  wave  on  the  Clyde,  or  by 
the  Messrs.  Stevenson,  in  their  admirable  nautical  surveys  of  the  upper  part,  of  the  Tay,  and  of 
the  Firth  between  Alloa  and  Stirling.  Dependent  as  every  harbour  is  for  its  existence  as  a 
harbour  on  the  daily  ebb  and  flow  of  the  tide,  if  would  seem  desirable  that  more  attention 
should  be  paid  to  tidal  phenomena;  and  as  self-registering  tide-gauges,  including  a clock,  can 
now  be  fitted  lor  the  small  sum.  of  30Z.  each,  and  as  such  instruments  are  already  established 
on  the  east  coast  of  England,  at  Scarborough,  Hull,  Harwich,  Ramsgate,  and  Sheerness,  it  might 
not  be  too  much  to  expect  a similar  outlay  for  this  purpose  from  some  of  the  wealthier 
ports  in  Scotland. 

In  the  improvement  of  harbours  there  is  no  single  measure  that  has  been  attended  with  such 
beneficial  results  as  the  free  use  of  the  steam-dredge  ; in  nine  cases  out  of  ten  this  is  the  grand 
cure  for  the  general  evil  complained  of,  namely,  want  of  depth.  But  the  outlay  required  for 
the  purchase  of  such  a vessel  is  more  than  the  revenue  of  the  greater  number  of  harbours  can 
afford  ; they  would,  however,  cheerfully  pay  for  its  use,  and  for  fair  wear  and  tear,  if  the  loan 
of  a steam-dredge  could  be  obtained  from  Government.  The  use  of  three  or  four  such 
machines  for  a few  years  would  be  sufficient  to  deepen  all  the  harbours  in  Scotland ; nor  would 
it  be  easy  to  point  out  how  a greater  benefit  could  be  obtained  at  so  small  a cost. 

With  reference  to  the  opinion,  expressed  in  the  course  of  our  inquiries  as  to  the  necessity  of 
some  general  and  independent  control  over  the  harbours  of  the  United  Kingdom,  it  is  right 
to  state  that  the  Collectors  of  Customs  and  Lloyd’s  Agents  throughout  Scotland  were,  almost  to 
a man,  in  favour  of  such  a measure,  supporting  their  opinions  by  additional  facts  and  argu- 
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merits  derived  from  their  local  experience  around  the  coast.  Of  the  32  harbour-boards,  town 
councils,  & c.,  who  gave  an  opinion  on  the  subject,  15  were  in  favour  of  the  proposed  prin- 
ciple and  17  decidedly  opposed  to  any  control  over  their  proceedings.  As  a summary  for 
Scotland,  it  appeared  that  of  the  92  corporate  bodies,  shipping  companies,  and  individuals  who 
expressed  any  opinion  for  or  against,  66  were  in  favour  of  the  principle  of  supervision  recom- 
mended in  the  First  and  Second  Reports  of  this  Commission,  and  26  opposed  to  control  in  toto. 

It  appears  from  Parliamentary  Returns  that  the  only  public  money  laid  out  in  the  several 
harbours  of  Scotland  (besides  the  “deferred”  quarter  of  a million  before  mentioned,  at  Leith) 
has  been  50,000/.  out  of  the  balance  arising  from  the  Forfeited  Estates  Fund,  about  11,000/. 
contributed  by  the  Convention  of  Royal  Burghs,  and  about.  45,000/.  expended  since  1830  by 
the  Board  of  British  Fisheries.  This  last-named  grant,  which  has  been  met,  generally  speak- 
intr.  by  a similar  sum  contributed  by  the  local  interest,  has  been  of  great  benefit.  It  is  hardly 
credible  that,  the  small  sum  of  2500/.  a-year  devoted  to  building  piers  and  harbours  should 
have  criven  so  great  a stimulus  to  important  local  improvements  as  these  grants  are  found  to 
have  done.  Even  the  trifling  aid  of  furnishing  a plan  or  survey  has  often  induced  parties  to 
berriu  improvements  which  otherwise  might  have  remained  for  years  untouched. 

The  Commission  have  found,  in  every  place  they  have  visited,  a strong  interest  excited 
in  the  objects  of  their  inquiry,  and  almost  an  universal  desire  to  see  the  harbours  improved,  and 
where  there  was  no  harbour,  to  have  one  formed,  however  small.  There  exists  a general  belief 
alonf  the  coasts  of  every  part  of  the  United  Kingdom,  that  fishing  would  be  promoted  by  the 
formation  of  piers  and  harbours  for  the  safe  landing  of  cargoes,  and  for  affording  shelter  in  the 
sudden  gales  which  are  characteristic  of  these  northern  latitudes ; and  the  local  interests  would 
often  be  combined  and  exerted  to  have  piers  erected,  or  harbours  improved,  if  authority  could 
be  obtained  to  enable  them  to  do  so  without  expense  in  procuring  that  authority.  The  expense 
of  obtaining  an  Act  of  Parliament  has  generally  been  so  heavy,  that  persons  convinced  of  the 
great  advantage  that  would  accrue  to  the  local  and  general  interests  of  the  country  from  the 
erection  of  piers  and  harbours  have  been  deterred  from  applying  for  authority  by  the  dread  of 
Parliamentary  expense.  It  is  therefore  strongly  recommended,  that  when  Harbour  Bills  are 
introduced  into  Parliament  by  parties  who  are  to  act  as  trustees  for  the  public  service,  and 
without  profit  to  themselves,  these  Bills,  having  received  the  sanction  of  the  Admiralty,  should 
be  considered  as  Public  Bills,  and  passed  through  Parliament  free  of  expense,  as  Highway 
Bills  now  are.  But  a better  plan  for  the  encouragement  of  the  erection  ot  piers  and  harbours 
would  be  to  authorise  the  Board  of  Admiralty,  after  due  investigation  under  the  Preliminary 
Inquiries  Act  (which  has  been  found  to  answer  so  well),  to  give  their  sanction  and  authority 
to  any  party  or  corporation  to  erect  such  piers,  or  to  make  such  improvements  as  they  consider 
proper,  by  the  adoption  of  a general  Bill  for  harbours  and  piers,  such  as  are  in  operation  for 
other  public  works  under  Her  Majesty’s  Commissioners  of  Woods  and  Forests. 

From  what  has  been  stated  in  the  course  of  this  Report,  it  will  be  manifest  that  the  heavy 
drawback  to  improvement  of  the  several  harbours  is  the  amount  of  debt  due  by  greater  part 
of  them,  and  the  high  rate  of  interest  paid  for  it.  From  returns  printed  in  the  Appendix,  it 
appears  that  the  aggregate  revenue  of  the  ports  in  Scotland  is  192,000/. ; of  this  sum  / 2,000/. 
arises  from  dues  on  shipping,  the  remainder,  or  120,000/.,  from  dues  on  goods.  It  further 
appears  that  the  aggregate  debt  of  the  harbours  is  1,535,750/.  sterling,  the  interest  of  which,  at 
5 per  cent.,  is  76,7S7/.,  or  considerably  more  than  one-third  of  the  whole  harbour  income, 
which  must  be  annually  appropriated  for  this  purpose,  and  thus  materially  cripple  the  means 
for  future  improvements. 

This  large  sum,  although  borrowed  with  the  sanction  of  the  Legislature,  has  been  laid  out 
entirely  by  the  several  local  boards,  without  the  slightest  control  being  exercised  over  it,  either 
by  Parliament  or  by  any  other  power  specially  charged  to  watch  over  the  interests  of  the  public. 

When  the  greater  part  of  the  works  were  undertaken  for  which  this  debt  has  been  incurred, 
there  was  a fair  prospect  that  the  increase  of  dues  would  have  enabled  the  several  trusts  to 
meet  their  liabilities  without  pressing  too  heavily  on  their  funds.  At  that  time  the  competition 
which  has  recently  arisen  between  coast-railroads  and  shipping  could  not  be  foreseen ; now, 
however,  it  is  fully  established,  and  it  is  to  be  feared  that  unless  some  measure  be  taken  to 
relieve  the  pressure  on  the  harbour  revenues,  and  thus  to  enable  the  dues  to  be  lightened, 
a large  portion  of  the  goods  which  coasting-vessels  now  carry  will  soon  be  conveyed  by  rail- 
roads, rapidly  extending  to  almost  every  part  of  the  coast;  whereby  the  snipping  dues  will 
decrease,  and  the  harbours  must  deteriorate.  The  measure  that  was  most  frequently  urged 
upon  us  in  the  course  of  our  inquiry  was,  an  earnest  request  that  in  the  same  manner  as 
advances  under  the  Drainage  Act  have  been  made  by  Parliament  to  the  landed  proprietors 
of  the  United  Kingdom,  Her  Majesty’s  Government  would  consent  to  advance  money,  at  a 
low  rate  of  interest,  to  pay  off  the  Harbour  debt  in  all  those  cases  in  which,  on  due  inquiry, 
it  could  be  shown  that  the  debt  had  been  contracted  in  carrying  out  works  which  may  be 
fairly  considered  as  public  improvements. 

JOHN  WASHINGTON, 

London , August  1,  1847.  Examining  Commissioner. 
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Examining  Commissioner— Captain  Washington,  R.N.  F.R.S.,  assisted  by  Captain  Vetch,  R.E.,  Evidence  taken  on 
F.R.S.,  Admiralty  Engineer.  the  5th  Oct.  1846 


Present: Provost  Hutchison,  of  Leitli : G.  Wauchope,  Esq. ; Captain  Fraser,  R.N.;  R.  Mow- 

bray ' Esq. ; R-  Laurie,  Esq.;  J.  Duncan,  Esq.;  W.  Muir,  Esq.;  Captain  Arrow,  R.N.; 
Lieutenant  Thomson.  R.N.;  J.  Smith,  Esq.,  Master  of  Trinity  House,  Leith  ; Councillor  Cairnie, 


Loudon  and  Leith  Old  Shipping  Company;  John  Gii.i.on,  Esq.,  merchant,  &c. 

Mr.  Phin,  S.S.C.,  Clerk  to  the  Commissioners  for  the  harbour  of  Leith,  examined.  lie  described 
the  various  charters  and  Acts  of  Parliament  under  which,  from  1608  to  1825,  authority  was  given  to 
the  provost  and  magistrates  of  Edinburgh  to  levy  rates  and  to  borrow  money  for  the  purpose  of 
making  new  docks,  drawbridges,  &c.,  in  connexion  with  the  harbour.  Up  to  1825,  the  total  amount 
expended  on  the  docks  was  about  300,000/. ; and  in  that  year  an  Act  was  passed,  enabling  the  Trea- 
sury to  acquire  part  of  the  west  dock  for  a naval  yard,  in  consideration  of  which  they  advanced  a 
loan  of  265,000/.  at  3 per  cent.  In  1826  an  Act  was  passed  which  took  the  management  of  the  har- 
bour from  the  provost  and  magistrates  of  Edinburgh,  and  vested  it  in  21  commissioners,  nine  of  whom 
were  appointed  by  the  city  of  Edinburgh,  nine  by  the  public  bodies  in  Leitli,  and  three  by  the  Lords 
of  the  Admiralty.  The  city  of  Edinburgh,  in  addition  to  being  represented  at  the  Board  of  Commis- 
sioners, were  authorised  by  this  Act  to  exercise  a certain  control  over  the  expenditure;  which  control 
extended  to  the  length  of  preventing  any  sum  above  2000/.  per  annum  from  being  expended  without 
their  authority.  Under  this  Act  of  1826  several  important  improvements  were  carried  out,  such  as  the 
extension  of  the  eastern  pier,  according  to  the  plan  of  Mr.  Chapman,  and  the  formation  of  the  present 
west  breakwater.  In  1838  the  present  governing  Act  was  passed,  which  secured  the  debt  on  the  harbour 
to  the  Government  and  the  Town  Council  of  Edinburgh.  By  this  Act  the  Government  debt  was 
postponed,  while  that  due  to  the  city  of  Edinburgh  was  secured  by  an  annual  payment  of  7680/.— 
2000/.  of  which  went  to  the  support  of  the  ministers  of  Edinburgh,  3180/.  to  the  creditors  of  the 
city  and  2500/.  for  the  purposes  of  education.  The  number  of  the  Board  was  limited  by  this  Act 
of  1838  to  eleven  Commissioners — five  of  whom  were  appointed  by  the  Treasury,  three  by  the  provost 
and  magistrates  of  Edinburgh,  and  the  same  number  by  the  civic  authorities  of  Leith.  The  Town 
Councils  of  Edinburgh  and  Leith  could  not  elect  any  of  their  own  members  to  he  Commissioners,  but 
otherwise  there  was  no  restriction  under  the  present  Act  as  to  who  should  he  appointed.  By  the 
previous  Act,  however,  there  was  a certain  qualification  by  payment  of  shore  dues.  This  mode  of 
electing  the  Commissioners  seemed  to  give  general  satisfaction  to  the  public,  at  least  he  received  no  com- 
plaints regarding  it.  The  Commissioners  held  stated  monthly  meetings,  besides  special  meetings. 
There  were  also  meetings  of  the  standing  Committees;  the  number  of  which  generally  held  in  the 
course  of  a twelvemonth  would  he  about  fifty,  although  in  one  year  there  had  been  as  many  as  127. 
Of  the  eleven  Commissioners,  only  one  was  a sailor,  and  that  was  Captain  Fraser.  There  were  several 
shipowners,  however,  in  the  Board. 

The  minute-hooks  having  been  presented  for  examination 

The  Commissioner.— As  far  as  a cursory  inspection  will  enable  me  to  judge,  the  minutes  of  the 
Board  are  carefully  kept  and  duly  signed.  , 

Mr.  Phin.— The  accounts  at  the  end  of  the  year  were  made  up  by  Mr.  Sandeman,  the  collector, 
and  sent  with  the  vouchers  to  an  accountant.  They  were  then  made  up  under  proper  heads,  and 
submitted  to  the  Queen’s  Remembrancer  in  Exchequer  for  his  approval,  after  which  an  abstract  of 
them  was  printed,  which  any  person  could  get  by  applying  at  the  Shore  Dues  Office  Every  year  a 
scheme  and  estimate  of  the  probable  expenditure  were  laid  before  the  Treasury  ; and  as  the  Queen's 
Remembrancer  had  this  scheme  before  him  when  he  checked  the  accounts  that  followed  upon  it,  he 
had  it  in  his  power  to  Tefuse  to  doequet  any  amount  expended  contrary  to  it. 

The  Commissioner.— Suppose  500/.  were  voted  away  for  any  purpose  not  connected  with  the  har- 
bour, would  that  he  disallowed?  ... 

Mr.  Phin. Yes ; in  fact,  so  minutely  were  the  accounts  checked,  that  a small  sum  of  money  which 

had  been  paid  to  complete  the  salary  of  one  of  the  clerks,  who  had  died,  up  to  the  end  of  the  quarter, 
was  challenged.  Mr.  Phin  then  showed  that  by  the  existing  Act  they  were  allowed  to  borrow  a sum 
not  exceeding  125,000/. ; and,  in  order  that  they  might  he  enabled  to  give  a preferable  security, 
Government  had  postponed  their  claim.  No  part  of  this  money  had  been  borrowed.  Anything  which 
had  been  done  to  the  harbour,  since  the  Act  of  183S  came  into  operation,  had  been  paid  for  out  of  their 
own  revenue.  He  then  mentioned  that  no  works  could  he  undertaken  without  the  sanction  of  the  T rea- 
sury;  and,  on  being  asked  whether  this  mode  of  submitting  everything  to  the  Treasury  had  worked 
well,  he  replied,  that  while  the  Harbour  Commissioners  had  never  had  any  actual  difference  with  their 
Lordships,  they  were  convinced  that  without  such  control  they  might  have  gone  on  much  more  rapidly 
than  they  had  done  with  their  improvements.  The  Treasury  never  interfered  in  mere  local  affairs, 
but  once  or  twice  they  had  asked  for  explanations  regarding  certain  items.  , 

Commissioner. — Now,  .suppose  this  control,  instead  of  being  vested  in  the  Treasury,  had  been 
vested  in  a special  Harbour  Conservancy  Board,  would  it  not  have  been  more  for  the  advantage  o the 

port  of  Leith?  . , 

Mr.  Phin,  in  reply,  stated  that  the  outline  of  the  Conservancy  Board  to  which  the  Commissioner  had 
alluded  had  been  laid  before  the  Commissioners,  and  on  which  they  would  report ; but,  in  his  opinion, 
it,  in  some  matters,  interfered  to  a greater  extent  than  the  Treasury.  As  regarded  facility,  however, 
he  admitted  that  such  a board  would  be  an  improvement.  Mr.  Phin  then  stated  that  Mr.  Walker  and 
Mr,  Cubitt,  the  engineers,  had  been  divided  in  opinion  as  to  the  mode  of  improving  the  harbour ; bu 
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2 ' APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

as  matters  could  not  rest  in  their  present  state— there  being  constant  and  well-grounded  complaints 
as  to  the  want  ofberthage  and  dock  accommodation — the  Commissioners  had  made  a renewed  appli- 
cation  to  the  Treasury  on  the  subject,  and  they  had  within  the  last  few  weeks  sent  down  Mr.  Rendel, 
the  engineer,  whose  report  was  not  yet  published. — [See  App.  No.  21.] 

Mr.  San dem AN,  the  treasurer  and  collector  of  the  revenue  of  the  harbour,  examined The 
sources  of  revenues  were  dock-dues,  shore-dues,  berthage,  beaconage,  anchorage,  &c.  The  whole 
amount  of  revenue  derivable  from  these  sources  amounted  last  year  to  27,945/.,  being  a very  large 
increase  over  that  of  the  former  year.  The  revenue  had,  in  fact,  increased  very  much  within  the  last 
few  years,  chiefly  from  the  importation  of corn.  Ten  years  ago  it  only  amounted  to  20,000/.  or  22,000/. 
The  table  of  shore-dues  was  drawn  up  in  17SS ; and  any  person  who  wanted  a copy  of  it  might 
get  it.  The  shore-dues  were  all  levied  in  Scotcli  money,  which  was  very  inconvenient  to  foreigners 
and  strangers  who  came  into  the  port.  Some  three  or  four  years  ago  it  was  intended  to  apply 
to  Parliament  for  a new  table  of  dues ; but  it  met  with  so  much  opposition  from  various  parties  in 
Leith,  that  the  attempt  was  abandoned.  A modification  of  some  of  the  rates  was  very  desirable. 
The  dues  on  shipping  are  high,  the  dues  on  goods  are  low. 

Mr.  Phin. — In  proof  of  this  it  may  be  stated  that  some  goods  which  were  only  worth  20/.  paid  as 
high  as  3s.  6 d. ; while  others  worth  100/.  were  only  charged  5 d. 

Mr.  Sandeman. — There  were  also  three  different  rates  on  vessels,  in  place  of  which  it  was  desirable 
only  to  have  one  rate.  Complaints  as  to  these  matters  were  frequently  made,  all  of  which  were 
brought  before  the  Harbour  Board.  The  cost  of  collecting  the  revenue  amounted  to  763/.  per  annum, 
or  about  2$  per  cent,  on  the  sum  collected. 

The  Commissioner,  having  inspected  the  treasurer’s  books,  said,  as  far  as  a cursory  inspection 
would  enable  him  to  judge,  the  collector’s  books  were  kept  in  a business-like  manner  and  did  Mr. 
Sandeman  great  credit. 

Mr.  Phin  stated  that  the  expense  of  obtaining  a private  bill,  without  any  opposition  being  made  to 
it,  would  amount  to  between  500/.  and  600/.;  and  to  go  to  Parliament  with  the  chance  of  opposition 
would  perhaps  involve  an  expenditure  of  2000/.  It  was  the  fear  of  this  which,  to  some  extent,  pre- 
vented the  Harbour  Commissioners  from  proceeding  two  or  three  years  ago  with  the  bill  to  modify  and 
equalise  the  rates. 

The  Commissioner  said  that  this  would  be  prevented  by  the  proposed  Conservancy  Board,  which 
would  carry  all  such  bills  through  Parliament  without  costing  the  Harbour  Commissioners  anything; 
and  this,  he  thought,  Mr.  Phin  must  admit  to  be  another  improvement  which  the  establishment  of 
such  a board  would  effect  upon  the  present  system. 

Mr.  Leslie,  engineer  to  the  Harbour  Commissioners,  examined  : — He  explained  the  different 
plans  which  had  been  set  on  foot,  from  that  of  Whitworth  in  .1786  downwards,  to  improve  the  har- 
bour, and  to  build  and  extend  the  docks.  Mr.  Rennie’s  plan  in  1797  for  building  the  present  docks 
was  to  carry  them  all  the  way  west  to  Newhaven,  making  the  principal  entrance  at  that  place,  with  an 
entrance  for  smaller  vessels  at  Leith.  The  present  docks  were  finished  in  1817.  Nothing  was  done 
after  that  till  1829,  when  the  east  pier  was  begun,  according  to  the  plan  of  Mr.  Chapman,  modified 
by  Sir  John  Rennie.  Mr.  Chapman's  plan  was  to  form  a substructure  of  stone,  with  a timber  build- 
ing above ; and  his  idea  was,  that  the  sea  would  wash  over  this  stone  building  for  the  purpose  of 
scouring  the  fairway  or  channel.  The  Government  built  the  west  breakwater  under  Mr.  Chapman’s 
plan,  which  was  a very  useful  work.  Before  the  eastern  pier  was  built,  there  was  a weir  extending 
1000  feet  from  the  old  lighthouse.  The  channel  formerly  ran  to  the  eastward,  and  the  object  of  the 
weir  was  to  change  the  direction  of  the  channel  and  make  it  straight.  The  pier  was  carried  out  1500 
feet  exactly  in  the  same  line  as  the  old  weir.  The  work  remained  in  that  state  till  within  six  years 
ago,  when  about  1000  feet  were  added  to  it;  so  that  its  entire  length  was  now  2500  feet.  There 
was  a plan  which  had  been  proposed  by  himself  to  run  the  pier  out  another  1000  feet,  which  would 
give  them  7 feet  6 inches  at  very  low  ebbs,  or  nearly  the  same  as  at  Granton  Pier.  The  great  object 
which  they  would  accomplish  by  this  improvement  was  a low-water  pier,  which  they  had  not  at  present 
This  plan  could  easily  be  carried  out,  as  piles  could  be  perfectly  well  driven  into  the  sand ; while  the  end 
of  the  pier  would  be  formed  of  solid  stone.  This  extension  was  absolutely  required  by  the  traffic  of  the 
port,  as  steamers,  which  would  prefer  coming  into  Leith,  were  obliged  to  go  to  Granton  and  elsewhere 
for  a low-water  pier.  The  cost  of  this  extension  would  be  about  30,000/. ; and  to  carry  out  the  pier 
other  250  feet,  which  would  give  them,  by  dredging  a little,  about  two  feet  additional  of  water,  would 
cost  other  7000/.,  or  37,000/.  in  all.  There  was  a good  deal  of  drift  sand  came  up  from  the  eastward; 
but  it  was  a doubtful  question  whether  they  were  most  troubled  in  this  respect  from  the  Forth  or  from 
the  water  of  Leith.  He  had  known  some  years  ago  of  the  river  bringing  down  at  a spate  from  two 
to  three  feet  of  deposit,  partly  from  the  rubbish  which  had  been  thrown  into  it  after  the  buildings  on 
Lord  Moray’s  grounds.  He  did  not  think,  however,  that  the  average  quantity  of  silt  brought  down 
by  the  river  would  amount  to  more  than  six  inches  in  a year.  There  was  no  proper  cheok  upon  people 
for  throwing  rubbish  into  the  river,  and  he  considered  that  such  a check  was  much  wanted. 

The  Commissioner  mentioned  that  there  were  powers  in  the  proposed  Conservancy  bill  to  check 
such  a nuisance. 

Mr.  Leslie. — Many  schemes  had  been  suggested  for  widening  the  dock-gates.  Their  present 
width  was  such  as  to  prevent  steamers  and  large  vessels  from  getting  into  them.  This  was  a great 
want  in  Leith,  as  steamers  were  obliged  to  lie  aground  in  the  bed  of  the  harbour,  where  they  ran 
great  danger  of  being  strained  and  otherwise  injured.  He  did  not  think  it  would  be  expedient  to 
incur  the  expense  of  enlarging  the  present  dock -gates,  as  the  docks  were  so  small ; and  he  considered 
that  there  would  be  no  difficulty  in  forming  new  docks  in  the  outer  harbour;  indeed,  they  had  got 
one  of  the  walls  built  there  already.  He  was  of  opinion  that  docks  might  be  built  there  at  an  expense 
of  less  than  100,000/.  Their  area  would  be  equal  to  their  present  docks — about  ten  aeres  and  a 
half — but  their  depth  would  be  about  two  feet  and  a half  greater,  while  their  entrance  would  be  made 
55  or  60  feet  wide.  He  did  not  think  that  it  would  be  worth  while  to  make  a western  entrance 
to  the  docks,  because  they  would  not  get  a sufficient  depth  of  water.  He  reckoned  this  the  mos 
proper  time  to  prepare  the  plans  of  the  proposed  new  docks,  but,  perhaps,  not  the  best  time  for  go>ng 
on  with  them,  owing  to  the  high  rate  of  wages.  There  is  a weir  at  Leith  mills  which  stops  the  tide, 
which  would  otherwise  flow  half  a mile  higher  up.  Mr.  Leslie  then  showed  the  great  want  of  a pate" 
slip  at  Leith,  on  account  of  which  steamers  and  large  vessels  were  obliged  to  be  taken,  at  great  ex* 
pense,  to  Dundee  and  other  places  to  be  repaired.  |He  thought  that  a site  might  easily  be  got  or 
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such  a slip.  He  did  not  think  that  the  low-water  mark  had  either  advanced  or  receded  in  consequence 
of  the  extension  of  the  piers,  but  that  it  was  the  same  it  was  a century  ago.  There  was  no  bar.  in  the 
proper  acceptation  of  the  term,  across  the  harbour.  There  was,  however,  a sort  of  inclined  plane 
He  did  not  consider  that  the  building  of  the  harbour  at  Newhaven  or  the  pier  at  Granton  had  made 
any  alteration  on  the  harbour  at  Leith ; in  fact,  he  said,  a vessel  could  come  in  now  drawing  24  feet 
more  water  than  formerly.  fa 

Captain  Arrow,  R.N.,  examined:— He  maintained,  in  opposition  to  what  was  stated  by  Mr.  Leslie 
that  there  was  a bar  across  the  harbour.  If  there  was  no  bar,  he  would  ask  how  it  was  possible  that 
vessels  could  not  get  over  it.  This  bar,  he  said,  was  formed  partly  by  the  sea,  and  partly  by  the  silt 
brought  down  by  the  river.  Captain  Arrow  complained  that  Captain  Knight,  Captain  Boswall,  and 
himself,  had  been  summarily  turned  off  the  Harbour  Commission  by  the  Admiralty  without  any 
reason  being  assigned.  He  suspected,  however,  that  the  cause  lay  in  this— that  they,  as  nautical 
men,  had  differed  with  the  other  Commissioners  about  these  improvements.  He  was  of  opinion  that 
they  would  do  a great  deal  of  good  to  Leith  if  they  would  make  a western  entrance  to  tire  docks,  and 
carry  out  old  Mr.  Rennie’s  plan  in  preference  to  those  of  the  other  engineers.  He  concluded  bv 
stating  that  a time-ball  was  much  desiderated,  and  might  be  erected  on  the  Calton  Hill— a situation 
which  would  render  it  available  to  commanders  of  vessels  for  regulating  their  chronometers,  and  also 
to  the  public  of  Edinburgh  and  the  adjoining  districts. 

The  Commissioner  stated  that  he  had  experienced  the  want  of  a time-hall  himself  on  the  occasion 
of  the  Queen’s  visit  to  Edinburgh,  and  the  Board  of  Admiralty,  he  believed,  would  erect  one,  if  it  could 
be  show’ll  that  it  would  be  attended  with  advantage. 

Mr.  Leslie  explained,  with  reference  to  Captain  Arrow’s  statement  respecting  a bar,  that  the 
appearance  of  a bar  was  caused  by  the  dredging  and  deepening  inside,  not  by  any  shoalino-  outside. 

Mr.  Dall,  Harbour  Superintendent,  testified  to  the  great  want  of  dock  accommodation,  aud  cor- 
roborated all  that  had  been  said  upon  that  point  by  Mr.  Phin  and  Mr.  Leslie.  So  difficult  was  it  to 
obtain  good  berthage  that  he  has  known  vessels  lying  across  the  docks  from  side  to  side ; but  in 
general  they  lay  four  and  five  abreast.  Dredging  is  carried  on  in  summer  ; the  dredge  is  of  16-horse 
power,  and  cost  7000Z.  in  1827  ; it  cuts  both  sideways  and  forwards ; the  length  of  the  dredging 
frame  is  52  feet,  with  30  buckets;  and  can  lift  on  an  average  30  tons  an  hour;  we  Lenin  workin0- 
when  she  floats  at  feet,  and  can  dredge  till  the  water  rises  to  15  feet.  There  are  eight  punts,  and 
the  soil  dredged  up  is  deposited  to  the  eastward  of  the  pier.  Dredging  costs  10 d,  per  ton — 
about  2000Z.  a-year.  The  annual  deposit  is  about  6 inches  in  the  docks,  and  9 inches  in  the 
harbour.  We  raise  about  50,000  cubic  yards,  or  65,000  tons,  a-year.  The  harbour  has  been 
deepened  34  feet  since  1826,  and  in  consequence  it  has  been  necessary  to  underfoot  all  the  quays 
from  34  to  5 feet,  and  at  the  old  pier  7 feet.  Proposed  the  crossweir  building  to  the  eastward  of  the 
pier  to  the  Harbour  Commissioners  in  1843  ; it  is  built  of  rubble-stone,  and  is  intended  to  prevent  the 
drift  sand  coming  into  the  harbour.  About  1000Z.  a-year  is  spent  on  it.  Approves  of  the  outer 
harbour  as  a site  for  docks.  Steamers,  as  well  as  all  other  vessels,  pay  dock-dues  tor  eight  voyages  in 
the  year,  although  they  cannot  enter  them.  Owners  complain  very  much  of  tlieir  lying  aground  and 
straining.  Is  of  opinion  the  eastern  pier  should  he  extended  into  12  feet  depth  at  low  water. 
Steamers  from  Leith  are  now  obliged  to  go  to  a neighbouring  port,  and  there,  oftentimes,  cannot  get 
alongside  the  pier.  The  sills  of  the  docks,  in  1844,  were  lowered  15  inches,  to  the  level  of  the 
inverted  arch  of  the  lock ; they  are  now  about  6 inches  above  the  level  of  a very  low  spring  tide. 

In  an  easterly  gale  vessels  anchor  under  Iuch  Keith,  or  run  up  to  St.  Margaret’s  Hope ; but  lights 
to  enable  vessels  to  do  this  witli  safety  are  wanted  on  Inch.Colm  and  Inch  Garvie.  Vessels  have 
been  wrecked  on  the  Oxscar  hy  night ; there  is  a general  complaint  of  a want  of  lights ; ships  do 
constantly  run  up  by  night,  and  will  continue  to  do  so  as  long  as  there  is  a good  harbour  to  run  for 
at  St.  Margaret’s  Hope  ; and  instead  of  laying  out  hundreds  of  thousands  of  pounds  to  make  harbours 
of  refuge  elsewhere,  the  expenditure  of  two  or  three  hundred  pounds  only  in  lights  in  the  Firth 
would  be  of  equal  benefit.  Is  of  opinion  that  the  coast-lights  generally  are  brilliant  and  efficient,  but 
is  not  sure  that  there  are  enough  of  them  ; for  instance,  a light  at  St.  Abb’s  Head  would  be  a great 
benefit.  Off  El ie  Ness,  too,  a beacon  is  wanting;  the  Ben  Ledi  steamer  ran  aground  there;  the 
Blae  Rock  has  only  17  feet  on  it.  The  time-ball  was  much  needed  ; and  he  concurred  in  flunking 
that  the  Calton  Hill  was  the  best  place  on  which  to  erect  it,  as  it  could  easily  be  seen  from  the  tops 
of  the  vessels  in  the  lmx-bour  of  Leith,  while  it  could  be  seen  to  still  greater  advantage  from  the  roads. 
He  coincided  in  opinion  with  Mr.  Leslie  as  to  the  extension  of  the  east  pier. 

Mr.  R.  Philip,  merchant,  complained  that  no  proper  application  had  been  made  to  the  Treasury, 
or  the  requisite  improvement  would  have  been  carried  out ; estimates  were  made  and  nothing  was 
done  ; 7000Z.  would  have  laid  down  a patent  slip,  which  was  much  wanted ; hut  in  consequence  of  a 
difference  of  opinion  among  the  Harbour  Commissioners,  nothing  was  done. 

Mr.  T.  Dowie,  Manager  of  the  London,  Leith,  and  Glasgow  Shipping  Company,  stated  that  if  there 
was  accommodation  given  at  Leith,  so  that  all  the  steamers  could  land  and  embark  tlieir  passengers 
within  two  hours  of  ebb  or  flowing,  together  with  their  cargoes,  a revenue  of  about  5000Z.  or 
so  might  be  realized  for  that  accommodation  , that  at  Newhaven  pier,  outside  of  the  East  Bush,  there 
was  about  9 feet  at  low  water,  while  there  was  little  or  no  water  at  the  end  of  the  present  extended 
pier  at  the  same  time ; that  there  was  no  accommodation  for  repairing  large  ships ; and  that  if  one  of 
Morton’s  patent  slips  was  erected  at  the  top  of  Menzies’  ship-building  yard,  it  would  save  the  owners 
of  large  vessels  a considerable  sum,  and  give  employment  to  the  mechanics  of  the  town,  the  owners 
being  obliged  at  present  to  send  their  ships  to  Dundee  or  Loudon  for  repairs.  In  his  opinion,  the 
way  to  get  a deep-water  harbour  would  be,  to  run  out  the  pier  at  Newhaven  (which  now  belongs  to 
Leith)  beyond  the  East  Bush,  to  get  13  feet  at  low  water;  and  to  carry  a pier,  or  breakwater,  from 
the  end  of  the  present  wet  docks  westward,  with  good  quay-room,  would  he  the  means  of  giving  the 
accommodation  required,,  not  only  for  steamers,  but  also  for  large  vessels  frequenting  the  port. 
Has  known  large  vessels  lying  in  the  roads  for  a week  before  they  could  get  into  the  harbour 
even  by  lightening  iheir  cargoes.  In  corroboration  of  this,  the  large  steamers  that  the  company  is 
connected  with,  which  were  got  back  to  sail  from  Leith  Harbour,  are  unable  to  do  so  regularly,  even 
at  high  water  (neap  tides),  and  have  been  compelled  to  resort  to  Granton  Pier ; thus  involving  the 
company  in  double  dues.  The  hardship  is  the  greater  to  this  company,  that  dues  are  exacted  at 
Leith  for  the  wet  docks,  although  from  the  dimensions  of  the  vessels  they  cannot  get  in  there,  and  no 
accommodation  is  afforded.  The  fact  is,  the  present  docks  are  not  capable  of  accommodating  the 
trade ; and  if  something  is  not  done  soon  to  improve  the  port,  there  is  little  doubt  a part  of  the  trade 
of  Leith  will  be  carried  to  Granton,  when  the  Duke  of  Buccleugh  gets  his  west  breakwater  made, 
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which  is  to  ho  commenced  early  next  spring.  From  a little  to  the  westward  of  the  chain  pier  to  th 
eastward  of  Newhaven  stone  pier,  there  has  been  no  silting  up  : there  is  now  the  same  depth  of  wat 
at  the  stone  pier  as  when  it  was  founded  in  1819.  It  is  understood  that  the  Dock  Commissioners  ar 
to  apply  to  parliament,  next  session,  to  have  the  dues  of  the  port  altered.  If  so,  care  should  be 
taken  that  no  rise  is  allowed,  otherwise  it  will  be  against  the  trade  of  this  place.  The  light-dues  pre« 
very  heavy  ; it  costs  the  company  1800/.  a-year  for  light-dues  alone.  ° 1 "s 

Mr.  John  Smith  examined  : — Has  been  Master  of  the  Trinity  House  at  Leith  since  1830.  Ther 
are  100  licensed  harbour  pilots  at  Leith,  and  about  60  sea  pilots.  The  North  Sea  pilots  are  licensed 
as  far  south  as  the  Downs,  and  round  the  north  as  far  as  the  Isle  of  Man  ; but  the  greater  part  of 
the  licences  are  from  Red  Head  on  the  north  to  St.  Abb’s  Head  at  the  southern  entrance  of  the  Fritb 
of  Forth,  and  as  far  up  the  river  as  Carron  Roads,  and  allowed  on  the  pilots  paying  to  the  incorporation 
one  guinea  per  annum  while  they  hold  their  licence.  The  harbour  pilots  are  examined  by  the  Trinity 
Board  before  they  receive  their  licences  from  the  Dock  Commission,  which  body  they  are  under 
There  are  65  members  in  the  Trinity  Board,  of  whom  12  form  a committee  to  examine  pilots  ; thev 
often  receive  complaints  against  the  pilots,  and  he  is  compelled  to  add  that  the  pilots  are  not  what  he 
could  wish  ; he  would  prefer  a better  class  of  men.  The  Pilot  Act  is  deficient;  pilotage  is  not  com- 
pulsory,  nor  for  merely  coming  up  the  Frith  as  far  as  Leith  he  does  not  think  it  should  be  made  so. 
Is  of  opinion  that  the  harbour  dues  could  be  lowered  with  advantage  to  all  parties. 

Councillor  Cairnie,  of  Newhaven,  a pilot,  complained  that  more  men,  and  younger  men  were 
not  licensed  as  pilots;  he  did  not  see  that  a fine  young  man  should  be  refused  a licence  because  he 
had  not  served  a certain  time  on  board  a square-rigged  vessel ; many  a fore-and-after  was  as  o-ood  a 
sailor  as  there  could  be.  He  stated  too,  that  the  Fishery  Board  had  promised  to  build  a boat-harbour 
for  fishermen  and  pilots,  at  Newhaven,  but  nothing  had  yet  been  done. 

Mr.  Smith  explained  that  by  Act  of  Parliament  the  Trinity  Board  had  no  power  to  license  pilots 
except  they  had  served  two  years  in  a square-rigged  vessel.  The  income  of  the  Board  was  2675/.  13s.  2 d. 
in  1845,  and  its  expenditure  2238/.  6s.  0 id.  Among  other  items  of  revenue  was  what  is  termed 
Prime  Gilt,  or  a penny  per  toil  on  all  goods  imported  into  Leith,  &c.,  which  produces 
about  1090/.  The  services  of  the  members  of  the  Trinity  House  are  entirely  gratuitous ; he  lud 
been  re-elected  Master  and  Treasurer  thirteen  times.  With  respect  to  the  Dock  Commission,  he  had 
been  a Commissioner  as  far  back  as  the  year  1827,  and  until  the  passing  of  the  last  Act  three  of 
the  Trinity  Masters  were  always  in  the  Committee.  After  being  some  time  on  the  Board  his 
opinion  happened  to  differ  from  that  of  the  Leith  Town  Council,  and  he  and  Mr.  Robert  Liddell 
received  a very  significant  hint  that  if  they  did  not  vote  as  the  Town  Council  wished  they  would  be 
turned  out  at  the  next  election;  and  iu  fact  they  were  so.  Witness  makes  oath  that  he  voted  inde- 
pendently, and,  as  he  considered,  for  the  good  of  the  port ; but,  he  added,  sailors  are  at  a discount  in 
the  Commission.  It  is  his  opinion,  and,  with  one  or  two  exceptions,  that  of  the  whole  of  the  Trinity 
Masters,  that  the  best  low-water  entrance  to  the  docks  would  have  been  from  the  west,  as  orifin- 
ally  proposed  by  Rennie;  and  had  it  not  been  from  the  greater  influence  of  some  individuals  who 
had  their  property  in  South  Leith,  there  is  not  the  smallest  doubt  but  that  they  would  have  had 
their  improvements  carried  out  ere  this.  Is  of  opinion  that  it  would  be  attended  with  great  benefit 
it  the  monthly  meetings  of  the  Dock  Commission  were  open  to  the  public. 

Mr.  J.  Mitchell,  Belgian  Consul  and  an  extensive  timber-merchant : — Confirms  Captain  Smith’s 
statement  that  heand  his  colleague  were  turned  out  of  the  Commission  because  they  voted  independently 
States  that  the  western  part  of  the  Queen’s  Dock,  built  for  the  accommodation  of  the  port,  is  used 
lor  nothing ; it  was  for  20  years  in  possession  of  the  public,  and  is  now  occupied  only  by  pleasure  yachts, 
and  occasionally  by  revenue  cruizers  while  they  are  refitting ; and  at  the  same  time  vessels  are  lying  four 
and  fi  ve  abreast  iu  the  other  part  of  the  docks,  and  all  are  crying  out  for  want  of  accommodation.  Not 
less  than  75,000  tons  of  shipping  have  come  in  this  year  more  than  last;  it  would  indeed  be  a great 
boon  to  the  trade  if  Government  would  consent  to  give  this  space  up  to  the  trade  till  really  wanted  for 
government  purposes,  when  it  could  be  restored  without  the  least  difficulty.— [See  App.  No.  19.] 

Mr.  W.  Thomson,  Mr.  Philip,  Mr.  Muir,  Mr.  Mowbray,  Mr.  Duncan,  Mr.  Gillon,  and  other 
merchants,  all  joined  in  expressing  a wish  that  the  Government  would  accede  to  this  general  request  of 
the  trade  of  the  port.  . b ’ 

The  Commissioner  remarked,  in  conclusion,  that  the  difficulties  of  a long,  flat,  fore-shore,  drifting 
sand,  and  others  which  had  to  be  encountered  in  improving  the  harbour,  were  certainly  great,  but 
not  such  that  unanimity,  skill,  and  perseverance  might  not  overcome;  and  he  expressed  his  regret 
that  so  tew  nautical  men  had  attended  the  meeting ; a circumstance  which  contrasted  strangely  with 
the  numbers  who  crowded  the  rooms  at  Perth,  Dundee,  and  Inverness. 


No.  2. 

Heturn  to  Order  of  the  House  of  Commons,  of  9th  August , 1844. 

c t Edinburgh,  37,  Dublin  Street, 

’ 24 th  March,  1845. 

YoP*  lettef  °.f  the  1.st  ulj"  was  submitted  to  the  Commissioners  for  the  Harbour  and  Docks  of 
Leith ; and  by  their  infractions  I now  send  you, 

1.  Plmjid  dmrt  of  the  harbour  and  dodos  of  Leith  and  the  adjacent  coast,  corrected 

2.  Plans  and  Reports,  by  James  Walker,  Esq.,  and  William  Cubitt,  Esq.,  for  the  improre- 

ment  of  Leith  Harbour,  with  Treasury  Minutes,  and  other  documents  connected 
therewith ; all  dated  m the  years  1838  and  1839. 


I have,  &c,, 


The  Hon.  H.  Manners  Sutton,  M.P. 


'John  Phin, 

Clerk  to  the  Commissioners. 


[In  this  Return  uo  mention  is  made  of  the  tides  of  ten  Acts  of  Parliament  connected  with  the 
Harbour  of  Leith,  nor  of  about  twelve  Engineers’  Reports  and  Plans  thereon.] 
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Jieport  and  Estimates  relative  to  the  Enlarging  of  the  Parlour  of  Leith,  with  Plans  of  a Basin 

Pier  ani  Citadel,  with  Sections  of  parts  of 
the  Work.  By  Robert  Whitworth,  Esq.,  Engineer.  ' 1 J 

Mt  Load  AID  Giituxii,  Edinburgh,  7th  November,  lySfi. 

In  obedience  to  your  orders  and  directions  I have  taken  a survey  of  the  harbour  of  Leith,  and  have 
likewise  taken  the  levels  of  all  the  adjacent  country  where  there  can  be  any  probability  of  extending  the 
harbour,  supposing  the  entrance  to  be  by  the  present  pier,  which,  in  my  opinion,  it  ought  to  be:  and  I 
supp°se  't  will  be  the  opinion  of  all  who  are  acquainted  with  the  situation  of  the  place  and  nature  of 
tins  kind  of  business.  r * u 

As  it  w»s  once  proposed  to  make  a basin  in  the  Links,  I took  the  level  of  that  pound,  and  found  it 
from!  * 10  ft*  .bow  an  ordinary  spnng-Udej  so  that,  to  make  it  to  low-water,  the  mean  depth  of 
dijgrmg  would  not  be  less  than  24  feet;  consequently,  to  make  a basin  of  any  considerable  dimen- 
sions would  be  exceedingly  expensive,  as  the  earth  and  till  dug  out  must  be  carried  to  a considerable 
distance.  Indeed  the  quantity  would  be  so  great  that  it  would  not  be  easy  to  find  room  to  deposit  it  • 
but  the  greatest  difficulty  would  be  m making  a canal  of  communication  with  the  present  harbour  as 
it  would  be  between  jOO  and  600  yards  long,  and  would,  of  necessity,  pass  through  yards,  wardens  and 
pleasure-ground,  and  would  occasion  many  good  houses  and  other  buildings  to  be  taken  down.  These 
are  obstructions  that  did  not  exist,  to  the  same  degree,  at  the  time  it  was  formerly  proposed  (about 
thirty  years  ago)  as  they  do  now;  so  that,  whatever  it  was  then,  it  cannot  now  be  an  eligible  scheme 
especially  as  there  are  two  others,  either  of  them  being,  in  my  humble  opinion,  far  more  eligible,  and 
of  greater  utility.  r • ° > 

The  one  is,  to  make  a wet  basin  in  the  low  grounds  to  the  south  of  Leith  Mills,  between  the  Bon- 
nington road  and  the  river;  the  other  is,  to  make  either  a wet  or  dry  basin  upon  the  sands  of  North 
Leith ; both  which  are  represented  upon  the  plan. 

And,  first,  I will  consider  tbe  proposition  of  making  a wet  basin  in  the  low  ground  to  the  south  of 
the  river  above  Leith  Mills. 

Preparatory  to  the  making  a basin  here  it  will  be  necessary  to  deepen  the  bed  of  the  river,  to  n-ive  the 
ships  a passage  to  it;  and  to  give,  the  better  idea  of  the  necessity  and  consequence  ofdeepeningait,  and 
of  the  depth  it  ought  to-  he  made,  I have  taken  the  levels  and  drawn  a profile  of  the  bed  of  the  river 
from  the  point  of  the  South  Pier  to  the  foot  of  the  dam  at  Leith  Mills  ; also  of  the  bed  of  the  river  and 
ground  above  the  dam  where  the  basin  is  proposed  to  be  made.  The  scale  by  which  I have  laid  down 
the  length  of  this  profile  is  200  feet  in  an  inch,  but  the  scale  of  height  is  only  20  feet  in  an  inch,  which 
it  was  necessary  to  do,  otherwise  the  rise  could  not  be  made  perceptible. 

By  this  profile  it  appears  that,  if  the  deepening  commences  a little  below  the  bridge,  and  be  made 
to  the  depth  of  the  red  line,  up  to  the  lock  that  must  be  built  to  lift  the  ships  into  the  basin,  it 
would  give  about  7 feet  water  in  ordinary  neap-tides,  and  about  13  feet  in  ordinary  spring-tides.  This  I 
would  not  propose  to  drive  up  quite  level,  but  let  it  have  a rise  of  about  1 foot  in  the  whole  space 
(which is  about  600  yards):  this  would  drain  the  water  better  from  the  workmen.  Neither  should  it 
be  dug  to  a flat  bottom,  but  be  made  in  the  form  of  a segment  of  a circle,  about  40  feet  wide,  and  2 
feet  deeper  in  the  middle  than  at  the  sides.  This  would  give  the  scouring-water  from  the  basin  a 
more  powerful  effect  in  cleansing  out  any  sediment,  gravel,  &c.,  that  may  have  settled  in  the  channel, 
as  it  would  confiue  it  to  a narrower  compass. 

There  can  be  no  difficulty  in  performing  this  part  of  the  business,  if  you  take  the  opportunity  to  do 
it  in  the  dry  part  of  the  summer.  At  that  time,  I suppose,  the  water  will  not  incommode  the  workmen 
very  much  in  digging  it  up.  Yet,  if  it  be  not  very  hard  till,  or  rock,  it  may  be  cut  by  a ballast-machine 
at  any  time  of  the  year,  and  at  any  time  of  tide. 

As  you  have  not  given  me  any  directions  respecting  the  size  it  may  he  proper  to  make  a basin  for 
the  reception  of  ships  (supposing  this  scheme  should  be  adopted),  I have  planued  out  as  large  a one 
as  the  low  ground  can  well  admit  of;  and  this  I have  done  in  two  different  forms,  but  both  of  the 
same  size.  Each  will  contain  about  35,000  superficial  yards  of  surface-water,  which  is  equal  to  7'2 
English  acres,  or  5’7  Scotch  acres,  which  perhaps  may  be  larger  than  there  may  at  present  be  occasion 
for.  But  as  the  expense  of  deepening  the  river,  erecting  a drawbridge,  and  building  a dock,  to  lift 
ships  from  the  bed  of  the  river  into  the  basin,  will  be  the  same  whether  the  basin  be  large  or  small, 
and  as  it  will  be  necessary  for  me  to  have  some  data  to  build  my  calculations  upon,  I will,  for  the 
present,  suppose  it  to  be  of  the  size  I have  represented  upon  the  plan:  but  this  you  may  reduce  at 
pleasure  ; and,  as  it  will  be  solid  digging,  the  estimate  of  the  expense  will  be  reduced  much  in  the 
same  proportion. 

In  both  these  plans  I have  confined  them  to  the  lowest  grounds  as  much  as  possible;  a great  part 
of  which  is  very  little  higher  than  the  dam-head,  consequently  must  be  marshy  and  of  small  value; 
but  the  part  that  would  be  covered  with  the  earth  dug  out,  and  which  must  be  occupied  by  the  wharfs, 
warehouses,  building-slips,  &c.,  is  for  the  most  part  good  garden-ground. 

In  one  of  these  schemes  (represented  by  figure  1)  I have  proposed  the  basin  to  consist  of  a long 
square,  about  450  feet  by  300  feet,  and  of  two  branches  of  150  feet  wide  each,  the  one  700  feet  long, 
the  other  450  feet. 

This,  I think,  would  be  a convenient  form  for  a basin,  the  two  wings  or  branches  being  wide  enough 
to  contain  four  tiers  of  ships,  and  leave  a commodious  passage  in  the  middle. 

But  if  the  expense  of  the  quay  or  wharf  walls  be  thought  too  much;  they  being  near  1100  yards 
in  length  (exclusive  of  the  dam-wall  to  separate  the  basin  from  the  river),  it  may  be  made  in  the 
form  represented  by  figure  2,  which  will  be  of  equal  capacity,  and  the  expense  of  digging  will  be 
nearly  the  same. 

length  of  the  quay-walls  would  be  only  750  yards,  consequently  there  would  be  a saving  of 
j yards  in  length,  which  will  greatly  reduce  the  expense.  A 

In  both  I have  supposed  them  to  be  dug  to  the  depth  of  10  feet  below  the  dam-head ; so  there 
would  be  10  feet  water,  without  the  least  interference  with  Bonnington  Mill;  and  this  may  easily  be 
one  to  this  depth,  as  it  may  be  drained  (without  pumping)  by  making  a cut  through  the  green, 
below  the  wash-house,  and  turning  the  river  on  the  west  side  of  the  dam,  and  likewise  paying  the 
jniller  temporary  damages  during  the  execution  of  the  work.  Yet,  perhaps,  it  may  be  advantageous 
o have  more  than  10  feet  water.  Suppose  12  feet  be  thought  a proper  depth,  the  easiest  way  to 
obtain  it  would  be  to  pen  2 feet  upon  the  tail  of  Bonnington  Mill ; for  the  earth,  &<*■.,  dug  out  to  make 
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16  feet  depth  below  the  dam-head,  will  raise  the  ground  sufficiently  high  for  the  quays  ; but  if  mor 
than  that  depth  be  wanted,  it  would  be  best  to  take  the  water  from  the  head  of  Bonnin^ton  Mill  b* 
which  14  or  15  feet  water  may  be  obtained  at  the  same  expense  of  digging:  but  there  will"  1» 
damages  to  pay  to  the  mills  for  loss  of  water.  This  I mention  for  your  consideration ; yet,  in  mv 
calculations,  I will  confine  myself  to  10  feet  deep,  without  interfering  with  BonningtonMill  atall- 
but  I cannot  steer  so  clear  of  Leith  Mills;  for  the  water  to  lift  the  ships  out  of  the  river  into  the  basin 
must  be  taken  from  these  mills.  This  has  been  mentioned  as  almost  an  insurmountable  objection  as 
the  whole  water  of  Leith,  in  dry  seasons,  will  not  be  sufficient  for  this  purpose,  and,  of  course  the 
mills  rendered  useless  during  those  times  of  scarcity  ; yet,  when  the  real  quantity  that  may  reason- 
ably be  supposed  to  be  wanted  comes  to  be  considered,  and  in  some  measure  ascertained,  which  I trust 
it  may  be,  then  perhaps  this  objection  will  not  appear  so  formidable.  Neither  do  I think  it  at 
all  necessary  to  be  at  the  expense  of  building  both  a large  and  small  lock,  in  order  to  save  the  expendi- 
ture of  water,  but  to  build  one  lock  of  dimensions  sufficient  to  take  in  the  largest  ships  that  it  may  be 
expected  will  be  carried  to  this  proposed  basin.  This,  I suppose,  should  be  about  130  feet  lon«-  and 
34  feet  wide  01 

A lock  of  t'n  ese  dimensions  will  expend  123  tons  of  water  for  every  foot  of  perpendicular  height  it 
lifts  a ship.  Now,  a ship  coming  upon  the  top  of  an  ordinary  spring-tide  will  require  to  betified 
about  5 feet  (see  the  profile),  consequently  will  expend  615  tons  of  water.  This  is  a quantity  that 
will  work  an  ordinary  undershot  corn-mill  about  nine  or  ten  minutes  (but  as  I did  not  measure  the 
quantity  the  saw-mills  take,  I do  not  know  how  long  it  will  work  them)  ; and  this  quantity  of  water 
would  take  one  ship  up  and  another  down,  or  as  many  small  vessels  as  the  lock  would  hold.  Vessels 
coming  in  or  going  out  of  the  basin  in  neap-tides  will  require  to  be  lilted  or  let  down  11  or  12  feet- 
consequently,  each  Iockful  will  expend  about  1400  or  1500  tons  of  water.  This  would  work  a mill 
about  twenty-five  minutes.  I do  not  know  how  many  ships  may  pass  in  a day  to  and  from  the  basin  • 
hut  supposing  there  be  three  to  pass  up  and  as  many  down,  in  spring-tides  they  would  expend  about 
half  an  hour’s  water  of  a good  corn-mill,  and,  in  neap-tides,  rather  more  than  double  that  quantity  ■ 
and,  if  the  gates  be  kept  in  good  repair,  the  leakage  from  them  will  be  inconsiderable,  so  that  the  ex- 
penditure of  water  will  not  be  so  great  as  might  have  been  apprehended,  supposing  the  basin  and 
gates  be  made  water-tight,  which  1 think  there  is  but  little  difficulty  of  doing,  though  it  has  not  been 
so  thoroughly  examined  by  boring  as  I could  wish ; but,  from  what  has  been  done,  it  appears  to  be 
soft  to  8,  or  in  some  places  10  feet  deep,  but  in  most  places  is  hard  firm  ground  a foot  or  two  before 
it  come  lo  the  depth  the  basin  is  proposed  to  be  dug,  so  that  there  is  great  probability  of  having  a 
good  foundation  for  the  quay-walls  without  piling,  and  that  the  digging  will  be  easy.  Indeed  the 
whole  of  this  business  will  be  easy  to  execute,  as  it  may  be  so  completely  drained  that  the  workmen 
will  not  be  in  the  least  interrupted  by  the  tide,  either  in  digging  out  the  basin  or  building  the  quay- 
walls.  But,  in  laying  the  foundation  of  the  lock  and  the  wing-walls  below,  the  water  may  be  trouble- 
some and  expensive,  as  the  sill  of  the  lock  must  be  laid  nearly  as  low  as  the  bed  of  the  river  below  the 
bridge  ; yet  I do  not  apprehend  much  difficulty  here,  if  the  bed  of  the  river  be  first  deepened. 

The  dam  or  wall  to  separate  the  river  from  the  basin,  I would  propose  to  consist  of  two  parallel 
walls,  with  cross  or  tie-walls  between  them  at  the  distance  of  30  feet ; the  space  between  them  to  be 
tkat  a Part  or  rib  about  3 feet  thick  in  the  middle  of  it  be  well  rammed  or 
puddled,  and  sunk  into  the  natural  ground,  till  it  be  incorporated  with  the  earth,  clay,  or  till  below  so 
as  to  prevent  any  leakage. 

A P^an  anri  section  of  this  wall  or  dam,  also  a plan  and  section  of  the  quay-wall,  I have  drawn  at 
the  bottom  of  the  plan,  to  which  I would  beg  leave  to  refer.  These  walls  I suppose  should  be  6 feet 
thick  at  bottom  and  4 at  top,  the  front  of  the  wall  to  fall  hack  2 feet,  and  to  have  a counterfort  at  the 
distance  of  every  30  leet,  in  each  of  which  should  be  laid  a tie  of  timber,  represented  by  a.  h (both  in 
the  plan  and  section),  to  bind  the  wall  and  counterfort  together,  to  enable  it  the  better  to  sustain  the 
pressure  of  soft  earth  behind.  The  wall  to  be  15  feet  high  above  the  bottom  of  the  basin,  as  the 
earth  dug  out  will  raise  the  ground  to  that  height,  and  the  whole  height  from  the  foundation  may  in 
general  be  about  16  feet.  But  this  will  altogether  depend  upon  the  nature  of  the  ground,  which  is 
rather  uncertain,  as  it  has  not  yet  been  regularly  bored  ; but  if  any  part  be  soft  where  the  walls  are  to 
stand,  it  may  be  made  permanent  and  secure  by  piling,  as  represented  upon  the  sections.  The  soft- 
ness of  the  ground  must  regulate  the  length  of  the  piles. 

In  the  former  part  of  this  report  I observed  that  the  water  necessary  for  locking  the  ships  into  and 
0 e , ia.  must  ke  takeV  from  LeM  Mills;  and  it  perhaps  may  be  thought  proper  to  remove 
the  mills  altogether  to  the  other  side  of  the  river  (where  there  is  a good  situation  for  them),  rather 
than  they  should  work  from  the  water  of  the  basin,  as  navigators  and  millers  seldom  agree : yet  I do 
not  at  present  see  any  great  objection  to  their  remaining  in  the  situation  they  now  stand,  and  drawing 
the  water  of  the  river  through  the  basin,  provided  there  be  a sill  so  placed  that  they  cannot  draw  the 
water  down  lower  than  a certain  number  of  inches  that  may  be  agreed  upon.  The  only  objection 
remaining  would  be  the  danger  of  the  gravel  and  sand  coming  from  the  river  and  lodging  in  the  west 
end  of  the  basin  ; yet,  if  the  sill  of  the  sluice  that  feeds  the  basin  be  placed  high,  that  is,  two  or  three 
feet  above  the  bed  of  the  river,  and  in  time  of  flood  be  close  shut  down,  I do  not  think  it  would  occa- 
sion much  inconvenience— I mean,  not  enough  to  make  it  an  object  to  remove  the  mills;  for  the  little 
grave  or  sand  that  might  settle  may  easily  be  taken  out  with  a small  ballast-engine,  without  taking 
he  water  out  of  the  basin.  These  objections  being  so  far  removed,  I will  suppose  the  mills  to 
remain  quietly  in  their  present  situation  till  it  be  found  by  experience  to  be  more  eligible  to  remove 
them. 

Before  I quit  this  subject  of  mills  I will  just  observe,  that,  in  case  the  water  be  penned  2 feet 
upon  the  tail  of  Bonnmgton  Mill,  in  order  to  make  12  feet  water  in  the  basin,  it  will  raise  the  head 
or  fall  of  Leith  Mills  2 feet,  which  would  be  greatly  advantageous  to  them.  But,  if  the  water  be  taken 
from  the  head  of  Bennington  Mill  in  order  to  make  14  or  15  feet  water  in  the  basin,  then  the  head  of 
Leith  Mills  would  be  increased  4 or  5 feet,  which  would  increase  their  power  so  much,  that  it  would 
more  than  counterbalance  any  loss  they  might  sustain  in  furnishing  water  for  locking  the  ships  up 
and  down ; in  which  case  the  compensation  for  water  would  eutirely  lie  with  the  owners  of  Bonning- 
ton  Mill. 

This  basin,  I suppose,  would  conveniently  hold  120  sail  of  shipping,  and  they  would  be  well  shel- 
tered from  the  wind,  so  that  they  would  be  quite  safe  in  the  most  stormy  weather ; and  it  is  well  calcu- 
lated to  scour  out  the  present  harbour,  and  deepen  the  channel  over  the  bar.  The  way  to  give  it  the 
greatest  effect  would  be  to  fill  the  lock,  and  discharge  it  from  the  lower  gate,  in  which  I would  have 
six  sluices,  whose  apertures,  taken  together,  should  be  36  superficial  feet,  consequently,  would  give  a 
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column  of  water  equal  to  6 feet  square;  and  this  at  the  first  setting  out  would  be  discharged  with  a 
velocity  of  32  feet  per  second,  which  will  give  1920  tons  of  water  in  a minute.  But  the  mean  velocity, 
durin<r  the  whole  discharge  of  the  basin,  will  be  25J  feet  per  second,  which  will  discharge  1530 
tons  in  a minute. 

The  whole  contents  of  the  basin  at  only  10  feet  deep  (which,  added  to  the  height  of  the  breast  of  the 
lock,  gives  the  head  upon  which  the  foregoing  calculations  are  made)  are  S7,500  tons,  which,  at  1530 
tons'per  minute,  will  be  discharged  in  57  minutes. 

Tins  prodigious  quantity  of  water,  being  let  off  about  an  hour  and  a half  below  low  water  In  spring- 
tides  will  most  powerfully  and  effectually  scour  and  cleanse  the  bed  of  the  river  from  the  tail  of  the 
lock  to  the  point  of  the  south  pier.  To  this  place  it  will  be  confined  to  a narrow  compass,  which  will 
give  it  great  effect;  but  from  hence  it  will  have  liberty  to  spread,  by  which  it  willl  ose  a great  part  of 
its  power  before  it  reaches  the  bar;  yet,  by  making  use  of  a ballast-machine  or  some  other  means  to 
cut  away  the  obstructions,  it  perhaps  may  be  in  some  measure  confined  in  a proper  direction;  which  if 
it  can,  it  will  soon  make  an  alteration  in  the  depth  of  the  channel  at  the  bar ; at  least,  it  is  the  most 
likely  way  to  effect  it ; but  as  I did  not  go  out  in  a boat  to  examine  this  part  minutely,  I cannot  just 
now  say  what  method  may  be  most  proper  to  be  taken. 

The  expense  of  making  the  above-mentioned  basin  and  the  other  work  described  above  may  be 
nearly  as  set  down  in  the  following  estimate : — 


,942  10  0 
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An  Estimate  of  the  Expense  of  making  a Wet  Basin  in  the  Low  Grounds  between  the  Leith  River 
and  the  Bonnington  Road,  on  the  South  side  of  the  Leith  Mills,  to  contain  35,000  superficial 
Yards  of  Surface  Water,  or  a little  more  than  Seven  English  statute  Acres : Also,  Deepening 
the  Bed  of  the  River,  from  a little  below  the  Bridge  to  the  Dam  above  the  Mills,  to  the  Depth 
represented  upon  the  Profile ; and  Erecting  a Dock,  to  lift  the  Ships  from  the  Bed  of  the  River 
into  the  said  proposed  Busin. 

In  this  estimate  I will  confine  myself  to  ten  feet  depth  of  water  below  the  head  or  level  of  the  present 
dam,  and  to  the  form  represented  by  fig.  2 in  the  plan. 

To  178,520  cubic  yards  of  digging  to  form  the  basin,  including  the  foundation  of  the  £.  s.  d. 
quay-walls,  and  also  the  foundation  of  the  dam-wall  that  is  to  separate  the  basin  from 
the  river.  This,  as  far  as  has  been  discovered  by  boring,  appears  to  be  soft  and  easy 
to  dig  to  within  two  or  three  feet  of  the  bottom,  and  then  some  of  it  will  be  hard  till. 

I suppose  one  half  of  it  will  be  dug  and  wheeled  to  a proper  distance  for  id.  per  cubic 
yard;  but  in  digging  the  bottom  part,  as  the  workmen  may  be  a little  troubled  with 
water,  and  some  of  it  will  be  till  or  some  hard  matter,  it  may  cost  6d.  per  cubic  yard  : 
therefore  the  mean  price  is  5 d.  per  cubic  yard,  which  comes  to  ■ 3,719  3 4 

To  building  750  yards  running  of  quay-wall,  which  at  a mean  will  be  about  16  feet  high, 

6 feet  thick  at  bottom,  and  4 feet  at  top  ; this  will  contain  277^  roods  (of  24  cubic 
yards  each).  The  face  of  this  wall  to  be  rough,  broached  ashler,  with  bond-stones,  of 
3£  feet  long  at  the  least,  at  the  distance  of  8 feet  in  every  course ; the  inside  to  be 
rubble-work,  with  headers  to  overlap  those  in  the  front  ashler,  with  a coping  4 feet 
broad  and  9 inches  thick;  the  whole  to  be  set  in  mortar.  The  price  of  this  work  in 
this  country  I do  not  exactly  know,  but  suppose  about  'll.  per  rood,  at  which  rate  it 
comes  to  . . . • • • 

To  75  counterforts,  such  as  represented  upon  the  plan  and  section.  In  these  there  will 
be  near  23  roods,  which,  including  the  timber-ties,  I will  suppose  at  the  same  rate 
per  rood,  which  comes  to  . • . • • • 

To  building  a water-tight  dam,  composed  of  two  parallel  walls,  to  separate  the  basin 
from  the  river,  agreeable  to  the  section  before  mentioned,  drawn  at  the  bottom  of  the 
plan  (supposing  no  piles  wanted).  This  wall  will  be  about  164  yards  in  length,  and 
will  contain  about  95^  roods  of  walling;  which,  at  the  aforesaid  rate  of  71.  per  rood, 
comes  to  • . • • • • • 

To  filling  up  the  space  between  the  said  walls  with  earth,  and  incorporating  the  middle 
part  of  it  with  the  natural  earth,  and  ramming  or  puddling  a rib  up  the  middle  of  it 
(as  represented  upon  the  section),  to  make  it  completely  secure  and  water-tight, 
which  will  be  necessary ; otherwise,  when  the  basin  is  empty'  the  river  would  break  in 
upon  it.  This  will  require  2170  cubic  yards  ; but  as  it  will  be  dug  out  of  the  basin, 
it  is  as  easy  to  bring  here  as  carry  anywhere  else ; therefore,  there  will  be  only  the 
expense  of  puddling,  which  may  cost  3d.  per  yard  • .*  • _ * 

To  extra  expense  in  making  a sluice  in  the  dam  to  let  the  water  into  the  basin,  and 
another  to  let  it  out  again  to  the  mill  • • • . • 

To  land  that  it  may  be  proper  to  purchase  for  the  basin,  and  likewise  for  wharfs,  ware- 
houses, ship-building,  and  other  purposes. — -What  the  proper  quantity  may  be  I am 
no  judge  of,  but  suppose  the  space  contained  within  the  red  dotted  lines,  a,  6,  c,  a,  e,f, 
be  sufficient,  the  quantity  will  be  about  18  acres;  about  6 acres  of  which  is  wet 
marshy  ground,  which  perhaps  may  cost  about  40Z.  per  acre;  the  remaining  12  is 
good  pasture  or  garden  ground,  which  may  cost  100Z.  per  acre;  at  these  rates,  it  comes  to 
To  deepening  the  bed  of  the  river,  from  the  bridge  to  the  proposed  lock,  in  the  manner 
before  described,  to  the  depth  of  the  red  line  in  the  profile;  also  digging  the  found- 
ation of  the  lock.  In  this  work  there  will  be  about  8820  cubic  yards,  which,  as  a 
considerable  part  of  it  must  be  taken  into  barges  (either  by  ballasting  or  otherwise),  . 
and  carried  away  to  some  distance,  it  may  cost  Is.  per  cubic  yard,  which  comes  to  . 

To  building  a lock,  to  lift  the  ships  from  the  bed  of  the  river  into  the  basin.  This, 
if  built  with  wing-walls  to  the  extent  represented  upon  the  plan  and  profile,  with  an 
inverted  arch,  will  contain  165  roods  of  masonry,  which,  upon  account  of  the  situa- 
tion, may  merit  about  10Z.  per  rood. — Into  this  work  I suppose  it  will  be  best  to 
bring,  and  make  use  of,  the  materials  of  the  old  bridge,  which  will  pay  for  taking 
down  and  clearing  out  the  bottom  ..-•••* 

To  timber  and  iron  work  for  the  gates,  &c.  • • . • '. 

To  making  a temporary  dam  to  keep  off  the  water,  and  pumping  the  water  during  the 
time  of  laying  the  foundation  ... 
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To  making  a draw-bridge. — The  most  proper  place  for  this  bridge,  I apprehend,  would 
be  at  the  new  quay  ; and  if  it  be  made  with  an  opening  of  36  feet,  with  a 30  feet 
arch  on  each  side,  I suppose  it  will  give  sufficient  water-way  ; yet,  of  this  I am  not 
certain  : neither  do  I know  what  sort  of  foundation  there  is  ; therefore,  cannot  say 
with  certainty  what  the  expense  would  be  ; yet,  from  the  rough  calculations  I have 
made,  I suppose  it  will  come  to  about  ......  .£1,500  0 0 

To  temporary  damages  to  Leith  Mills,  which,  of  necessity,  must  be  deprived  of  water 
during  the  time  of  the  execution  of  the  lock  and  basin,  which,  perhaps,  may  be  two 

years;  suppose . . . 200  0 0 

To  loss  of  water  after  the  works  are  completed,  either  to  Leith  or  Bonningtou  Mills,  or 
to  both  (see  p.  8 of  the  preceding  report)  ; suppose  .....  400  0 0 

To  impediments  to  works,  unforeseen  accidents,  supervisa],  &c. ; also  piling  the  founda- 
tion of  the  quay-wall  and  dam,  if  wanted  (which  is  uncertain)  ; suppose  10  per- 
cent. upon  the  whole  .........  1,284  IS  7 


£14,134  4 5 


I come  now  to  consider  the  proposition  of  inclosing  a wet  dock  or  basin  upon  the  sands  of  North 
Leith,  by  a pier  from  the  end  of  the  north  pier  to  the  east  end  of  the  citadel.  This  I have  proposed 
to  be  built  in  form  of  the.  segment  of  a circle,  struck  with  the  radius  of  1000  feet;  this  form 
will  give  it  the  greatest  strength  it  can  have,  so  as  to  enable  it  the  more  effectually  to  resist  the  violence 
of  the  waves,  which  will  beat  most  furiously  against  it.  By  the  trial  that  has  been  made  by  boring 
it  appears  to  be  a good  foundation  of  hard  till,  and,  if  built  agreeable  to  the  plan  and  section  drawn 
at  the  bottom  of  the  general  plan,  there  can  be  no  doubt  but  it  will  withstand  the  most  violent  tempests 
that  can  be  expected  to  come  against  it.  The  worst  thing  against  this  basin  is,  its  being  exposed  to 
the  north  wind  ; so  that  the  light  ships,  being  afloat  in  it,  may  lie  uneasy  and  beat  one  against 
another  in  stormy  weather : yet  I should  think  a good  deal  of  this  objection  may  be  removed  by 
raising  the  parapet  wall  of  the  pier  very  high.  I have  calculated  it  to  16  feet  above  a spring-tide- 
but  the  form  and  strength  of  the  pier  are  such,  that  it  may  with  safety  be  raised  to  the  height '’repre- 
sented by  the  dotted  lines,  which  is  18  feet  above  a spring-tide,  or  even  higher  if  found  neces- 
sary. 

If  this  basin  be  made  to  the  dimensions  represented  upon  the  plan,  it  will  contain  about  11  Scotch 
acres,  or  about  1 3A  acres  English  ; and  this,  I humbly  apprehend,  would  be  of  more  public  utility  if  made 
into  a wet  basin  ; for  this  reason — because,  if  it  be  suffered  to  fill  and  empty  itself  every  tide,  it  would 
in  time  fiH  up,  or  be  greatly  reduced  in  depth,  by  the  foul  tide-water  dropping  its  silt  and  mud,  with 
which  it  comes  loaded  : and  there  is  no  back-water  to  scour  it  out,  nor  can  any  be  had,  except  by 
enclosing  a part  of  itself,  and  making  it  into  a wet  basin  to  scour  out  the  other  part,  in  the  manner 
that  has  been  done  at  Ramsgate  and  some  other  places;  and  to  keep  this  inner  basin  clear  will  be 
attended  with  a considerable  annual  expense  : so  that,  upon  the  whole,  it  may  be  nearly  as  expensive 
as  making  a wet  dock  at  once.  To  complete  it  in  this  manner  it  will  be  necessary  to  build  a stron«- 
wall,  parallel  to  the  north  pier,  and  the  space  between  them  filled  with  earth,  to  be  incorporated  with 
clay  and  till  below  to  as  great  a depth  as  a trench  can  be  dug ; for  the  north  pier  is  not  strong  enough 
to  sustain  the  pressure  of  the  head  of  water;  neither  can  it  he  expected  that  the  foundation  is  at  all 
calculated  for  that  purpose,  if  the  pier  itself  was  strong  enough.' 

And.  to  make  this  work  complete,  it  will  be  necessary  to  make  a lock,  or  double  pair  of  gates,  to 
admit  the  ships  into  or  out  of  the  basin  ; for,  upon  the  falling  off  of  the  tides  after  the  spring  tides,  a 
single  pair  of  gates  cannot  be  opened  till  the  water  within  be  brought  down  to  the  level  of  that  without, 
which  would  be  attended  with  a good  deal  of  trouble  and  inconvenience. 

The  expense  of  making  this  wet  dock,  or  basin,  may  be  nearly  as  follows 

All  Estimate  of  the  Expense  of  moling  a Wei  Dock,  or  Basin,  upon,  the  Sands  of  North  Leith  (con- 
taming  1 1 Scotch  Acres),  in  the  Form  represented  upon  the  Plan. 

To  making  a pier -wall  from  the  north  end  of  the  north  pier  to  the  north  end  of  the  cita- 
del, being  450  yards  in  length,  agreeable  to  the  plan  and  section  drawn  at  the  bot- 
tom of  the  general  plan.  This  pier  will  contain  1140  roods  of  masonry,  to  be  com- 
posetl  of  large  stones,  such  as  is  represented  upon  the  section.  The  price  of  stone 
and  labour  in  this  country  I do  not  exactly  know,  hut  suppose  it  may  cost  about  lOf. 
per  rood,  which  comes  to  . . . . / £11  400  0 0 

T re;  Wi5  ?ara11?1 *?  lhe  north  Pier>  at  a Pr°Per  distance,  to  enclose  or 
contain  a hank  of  earth  to  make  it  water-tight.  This  will  take  92  roods  of  masonry, 

™ reCTre  c°  be.1made  in  sa“e  firm  manner,  or  of  such  large  stones, 

T therefore  't  may  perhaps  be  done  at  about  81.  per  rood  . . 736  0 0 

T tlii’wn,lC,'!;blCya'[fi  If b?  Wel1  r>””ne<1  Wem  the  «e  or  cross  walls 
ckv  or  Hub.?  WI,  to  be  incorporated  with  the  natural 

To  4500 toL  of  ST’-  ” “S  *°  “Sf*  c™P,ela,y  water-tight,  at  ISd.  per  yard  1,116  10  0 

of  fh  e , ,>r  if  .?  s'  °T  T ' k,nt  °f  ‘0  be  laid  upon  the  outside 

Ives  sn’oooJ' , 7”  T'  ’‘P”“  ^ secli°"'  S““d  il  »°m  the  violence  of  the 

waves , suppose  at  Is.  per  ton  . . 225  0 0 

T°frnmkIhf  ™ shore’  about  1 feet  below  high-water  mark, 

fo  fonrrth  t f Tfi  f ,thf.CJad®1  rt0  tha  efst  end  of  the  north  pier,  being  380  yards 
in  length,  to  he  16  feet  high,  6 feet  thick  at  bottom,  and  4 feet  at  top,  with 

contak  H.2  iSrf!”7!  “ the  °‘hel'  P^P0*11  quay-wall)  ; this  will 

contain  152  roods,  which,  at  81.,  comes  to  . . , gig  0 0 

To  digging  and  clearing  out  the  sand  to  the  depth  of  12  feet  below  the  high  water  of  * 
an  ordinary  spring- tide ; in  this  there  will  be  about  62,000  cubic  yards  of  sand,  &c., 

°f^hich  l?  Reeled  to  level  up  the  ground  behind  the  quay-wall,  the  other 
to  be  taken  up  into  barges,  and  carried  to  the  outside  of  the  pier ; this,  if  sand,  will  be 
done  at  about  3d.  per  cubic  yard  ....  775  0 0 

To  making  a looker  double  sluice,  to  enable  the  ships  to  pas.  in  and  out  of'the  basin 
at  all  times  when  there  is  depth  of  water.  This  lock,  if  made  with  an  inverted 
arch,  will  contain  about  140  roods  of  masonry,  which,  at  1 21.  per  rood,  comes  to  . 1,680  0 0 
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£.  s.  d. 
400  0 0 
440  0 0 

1,798  17  0 


£19,737  7 0 

The  above  are  the  best  calculations  I have  been  able  to  make,  from  the  imperfect  knowledge  of  the 
price  of  the  stone;  and  not  being  completely  certain  as  to  the  foundation  in  every  part.  Yet,  with 
regard  to  the  proposed  basin  above  Leith  Mills,  if  I be  right  in  the  price  of  materials,  lean  speak  with 
some  kind  of  confidence  that  I believe  the  estimate  will  be  sufficient  to  complete  the  work,  it  beiim- 
a kind  of  work  that  I have  been  long-  acquainted  with.  But  of  the  other  proposition,  of  making  a wet 
basin  upon  the  sands  of  North  Leith,  I cannot  be  so  certain,  as  it  is  altogether  in  the  tide’s  wav  • vet 
it  is  so  plain  that  I think  I cannot  be  much  mistaken. 

I i>m,  &c. 

To  the  Right  Honourable  the  Lord  Provost,  Robert  Whitworth 

Magistrates,  and  Town  Coujicil  of  the 
City  of  Edinburgh. 


To  making  a temporary  dam,  to  keep  off  the  neap-tides  during  the  time  of  laying  the 
foundation  and  pumping  the  water  . . , . .' 

To  timber  and  iron  work 

To  unforeseen  accidents,  impediments  to  works,  pile-engines,  pumps,  and  other  uten- 
sils, supervisal,  &c. ; suppose  10  per  cent  upon  the  whole  , 


Plan  for  enlarging  and  improving  the  Harbour  and  Town  of  South  and  North  Leith,  with  Plans  of 
Basins,  Dry  Docks,  fyc.,  for  additional  accommodation , by  R.  Shirreff. 

Mv  Lord  and  Gentlemen,  Leith,  23rd  March,  17S7. 

When  the  proposal  for  enlarging  the  Harbour  of  Leith  was  first  spoken  of,  and  for  long  after, 
I thought  that  I should  be  no  further  interested  than  any  other  merchant,  who,  from  their  residence 
in  the  place,  was  to  partake  of  that  additional  accommodation  which  the  proposed  scheme  of  enlarp-e- 
mem  might  give.  I had  no  doubt  but  such  advice  would  be  taken,  and  such  plans  produced,  hy  those 
who  bud  made  that  kind  of  business  their  study  and  employment,  as  would  quite  supersede  the 
necessity  of  others  offering  the  least  additional  aid.  When  I heard  of  a gentleman  of  approved  abilitv 
being  called  from  a neighbouring  country,  from  the  very  midst  of  every  information  that  extensive 
works  of  this  nature  could  give,  and  who,  from  real  practice,  was  fitted  to  give  your  Lordship  and 
Council  all  the  information  you  wished,  which  I know  is  only  that  which  you  hope  shall  be  found  in 
the  most  complete  way  to  answer  the  accommodation  of  the  increasing  trade  of  the  country,  I was 
the  more  confirmed  in  my  opinion,  that  anything  occurring  to  such  as  me  on  the  subject  would  he 
anticipated,  and  our  feeble  aid  altogether  unnecessary.  I therefore,  with  many  of  my  neighbour 
merchants,  waited  with  anxiety  to  be  favoured  with  the  sight  of  a plan  that  was  expected  to  answer  all 
the  ends  of  accommodation  : and  how  soon  the  public  was  favoured  with  it,  I got  one  in  possession, 
which  I found  drawn  with  exactness  ; and  however  much  some  may  hnve  pretended  to  find  fault  with 
the  estimate  that  accompanied  it,  yet  evidently  showed  that  it  came  from  the  hand  of  one  well 
acquainted  with  the  business  of  carrying  on  and  executing  such  a work.  Notwithstanding  the  care  of 
your  Lordship  in  employing  one  seemingly  so  very  fit  for  the  business,  and  however  much  attention 
Mr.  Whitworth  had  given  to  the  construction  of  his  plan,  it  no  sooner  appeared  than  it  was  attacked 
with  violence  from  every  quarter ; and  such  broadsides  were  given  by  those  who  are  accustomed  to 
that  kind  of  attack,  that  I soon  saw,  instead  of  its  tending  to  help  the  watery  element,  that  it  ran  the 
the  greatest  hazard  of  being  blown  out  of  it  altogether. 

The  indulgence  given  by  jour  Lordship  and  Council  to  those  gentlemen,  for  whose  accommodation 
the  proposed  enlargement  of  the  Harbour  was  chiefly  intended,  to  give  their  opinions,  and  every 
necessary  information  in  their  power,  was  soon  accompanied  with  declarations  of  their  intended 
productions,  which  were  at  once  to  remedy  every  inconvenience  in  the  plan  produced  by  Mr.  Whit- 
worth, and  answer  every  wished-for  accommodation.  I was  now  again  led  to  think  that  observations 
on  the  subject  from  merchants  would  still  be  unnecessary;  and  although  those  from  whom  new  plans 
were  now  to  be  expected  had  not  the  same  practice  nor  knowledge  in  the  business  as  the  gentleman 
whose  plan  we  had  already  been  favoured  with,  yet,  as  more  than  one  had  voluntarily  set  to  work,  with 
a desire  no  doubt  of  serving  the  public,  and  others  also  with  the  additional  hopes  of  succeeding  in 
taking  all  merit  from  a plan  which  was  by  them  treated  with  rather  too  much  contempt,  and  of  so 
effectually  reaping  a harvest  of  praise  as  to  leave  little  or  no  gleanings  to  others,  I therefore  expected 
something  might  be  thrown  out  by  those  who  had  thus  engaged,  and  who,  from  the  advantage  of 
residence  alone,  should  know  better  than  any  stranger  could  possibly  do  what  was  wanted  ; and  that 
'heir  hints,  being  added  to  what  mio-ht  be  wanting  in  Mr.  Whitworth’s  plan,  would  surely  make  the 
mutter  so  complete  that  the  most  sanguine  expectations  would  he  answered  ; and  after  waiting  with 
raised  hopes  and  equal  anxiety  as  formerly  for  the  promised  productions,  I at  lust  saw  plans  produced, 
leaving  full  room  for  ample  improvements,  and,  as  it  appeared  to  me,  equally  neglectful  of  the  accom- 
modation that  our  trade  in  its  most  essential  parts  stood  in  need  of,  and  containing  errors  less 
excusable  from  gentlemen  who,  from  a long  residence  in  the  place,  should  have  known  better  than  a 
stranger  what  ought  to  have  been  avoided.  I now  stepped  a little  more  frequently  than  formerly  into 
the  coffee-rooms,  where  those  were  to  be  fouuri  from  whom  plans  might  be  expected,  to  kuow  if  any- 
thing further  was  to  be  had;  when,  hearing  of  different  schemes,  but  which  appearing  to  me  so  very 
distant  from  what  was  necessary,  I was  led  to  say,  that  I thought  they  had  not  yet  hit  upon  what 
would  answer,  and  that  some  ideas  had  struck  myself,  which  I was  convinced,  if  carried  into  effect, 
would  be  found  to  answer  every  accommodation  our  trade  required,  and  be  intended  with  less  incon- 
venience than  the  plans  as  yet  produced,  which  at  this  time  were  three,  Mr.  Whitworth’s  of  the 
7th  November  last,  Mr.  Scougal’s  of  the  21st  December,  and  Mr.  Charles  Henry  Ker’s  of  the 
12th  January.  Being  urged  by  the  gentlemen  then  present  to  give  my  opinion,  which  being  received 
with  approbation,  and  being  those  whose  judgment  in  that  kind  of  business  I respected,  was  thereby 
induced  to  lay  down  upon  a plan  of  the  town  what  occurred  to  me  necessary  for  the  needful  accom- 
modation of  our  trade,  and  which  I had  the  honour  of  showing  your  Lordship  and  Sir  James  Hunter 
Blair  a day  or  two  thereafter;  and  also  the  happiness  of  making  at  the  same  time  a survey  of  the 
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ground  on  both  sides  of  the  harbour,  thereby  having  an  opportunity  of  showing  that  the  particular 
situation  of  the  ground  greatly  favoured  my  purpose  in  the  enlargement  of  our  harbour,  the  accom- 
modation of  ship-building,  the  improvement  of  our  present  quay,  and  the  melioration  of  North  Leith, 
&c.  And  from  the  very  ruinous  state  of  such  houses  as  I proposed  taking  down,  your  Lordship  anti 
Sir  James  Hunter  Blair  seemed  to  be  satisfied  they  were  fit  subjects  for  making  way  to  the  improve- 
ments I then  had  the  honour  of  pointing  out. 

Having  laid  open  my  views  on  the  subject,  and  made  the  survey  as  mentioned,  I expected  having 
notliing  further  to  do  in  the  business,  resting  fully  satisfied,  if  any  hint  1 had  given  would  promote  the 
public  good,  it  would  be  adopted:  and  to  those  who  had  openly  embarked  in  favouring  the  public  with 
plans,  I freely  made  my  mind  known,  in  order  they  might  introduce  what  they  thought  of  advantage, 
to  which  their  after  productions  show  they  have  not  been  altogether  inattentive. — I offered  it  as  my 
opinion,  that  your  Lordship  should  make  a gentleman,  whose  particular  business  it  was  to  execute 
works  of  this  kind,  make  out  a plan  from  all  the  ideas  that  had  been  given,  that  those  who  either 
knew  or  thought  they  knew  something  of  the  business  might  employ  themselves  in  pointing  out  its 
advantages  and  disadvantages,  which  might  lead  to  the  best  plan,  and  one  that  in  the  end  might  be 
found  to  answer.  Which  proposal  your  Lordship  approved  of;  and  Mr.  Whitworth  having 
accordingly  favoured  the  public  with  his  remarks  on  all  the  plans  in  general  excepting  one,  I am  led, 
from  that  omission,  to  trouble  your  Lordship  and  the  public  with  my  remarks,  which  Ido  at  the 
request  of  several  gentlemen,  with  whose  desire  I am  induced  to  comply,  on  account  of  Mr.  Whit- 
worth’s saying,  “ Mr.  Shirreff’s  plan  is  the  same  with  Mr  Gordon’s,  only  more  exceptionable,  as  it  takes 
a deeper  hold  of  the  sea,  and  is  therefore  more  difficult.”  This  small  notice  of  Mr.  Whitworth’s  I call 
a passing  by  altogether,  and  only  touching  at  a part  which  I hold  of  the  least  consequence,  as  it 
appears  to  me  to  be  a part  thereof  which,  although  the  most  expensive,  yet  such  as,  if  the  oilier  parts 
of  the  plan  are  complied  with,  the  want  of  its  execution  will  be  the  more  easily  put  up  with ; although 
I do  say,  if  the  whole  can  he  executed,  will  also  be  very  acceptable  for  the  accommodation  of  such 
ships  as,  from  their  particular  construction  and  tender  state,  may  be  hurt  by  taking  the  ground  in  a 
dry  harbour  when  loaded. 

I am  well  aware  of  the  hazard  of  my  remarks,  when  I pretend  to  support  a plan  in  opposition  to 
one  who  has  so  ably  pointed  out  the  errors  of  others,  and  laid  before  us  the  unavoidable  consequences 
of  changing  the  course  of  rivers  ; — a consequence  I evidently  foresaw  ; and  from  the  same  opinion, 
when  the  particular  survey  of  the  grounds  was  made  with  your  Lordship,  I opposed  the  intended  new 
passage  which  was  then  by  some  insisted  upon,  and  observed,  that  should  it  be  done,  in  a few  years 
not  a single  ship  of  any  considerable  draught  of  water  would  enter  your  harbour.  My  acquiescence 
with  Mr.  Whitworth  raises  my  hopes  a little  that  I at  least  may  be  able  to  combat  the  matter  with 
success  against  those  gentlemen  who  have  attacked  my  ideas  much  in  the  same  way  they  have  done 
his.  But  as  I mean  to  go  a little  further,  and  even  aim  at  the  establishment  of  a plan  quite  ditferent 
both  from  Messrs.  Whitworth  and  Ker’s,  and  also  considerably  differing  from  Mr.  Scougal’s  last 
publication  (which,  notwithstanding  his  adopting  a considerable  part  of  what  I pointed  out,  makes  his 
last  plan  to  come  nearer  what  is  wanted  than  his  first),  yet  there  is  in  it  such  a disposal  of'  our  present 
harbour,  by  carrying  discharging  quays  so  much  above  bridge,  that  I cannot  allow  myself  to  think  it 
will  be  found  convenient,  and  will  prove  sucli  an  inconvenience  to  ship-building  (which  ought  to  be 
accommodated  in  that  part  of  the  river)  that  I wish  to  guard  against  its  full  adoption. 

I think  Mr.  ScougaTs  giving  the  least  hint  of  a wet  dock  being  made  of  our  dry  harbour,  and 
omitting  informing  us  where  one  ought  to  be  if  his  hint  should  be  rejected,  ave  sufficient  reasons  for 
my  endeavouring  to  support  what  I formerly  pointed  out,  especially  as  he  takes  notice  of  a plan 
proposed  by  me,  and  says,  “ Can  there  be  any  comparison  between  the  basin  of  Messrs.  Whitworth, 
Shirreff,  &c.,  and  the  one  I have  proposed,  &c.  ?”  By  the  observations  I made,  and  plan  shown  your 
Lordship,  being  so  frequently  struck  at  in  the  eye  of  the  public,  before  whom  it  was  never  intended  to 
be  laid,  I am  now  under  the  necessity  of  defending  it,  and  giving  it  a public  support.  And  as  I 
already  noticed  that  I meant  to  go  a little  further  than  just  to  combat  the  matter  against  those  wlm 
have  attacked  Mr.  Whitworth,  and  even  aim  to  establish  a plan  in  opposition  to  his,  I should  be  at  a 
loss  how  to  introduce  myself  so  as  to  secure  a favourable  retreat  in  case  of  disappointment,  if  it  was 
not  for  this  consideration,  that  every  attempt  to  serve  the  public,  even  however  feeble  in  itself,  is  yet 
justifiable.  An  attempt  to  assist  in  a work  of  such  magnitude,  the  good  or  bad  effects  of  which  will 
be  felt  by  succeeding  ages,  is  certainly  to  be  commended,  and  carries  its  own  excuse  along  with  it, 
allowing  it  should  fail  of  success ; and  my  observations,  I hope,  shall  be  such,  that  if  any  notice  is 
taken  of  them  by  Mr.  Whitworth,  it  shall  only  be  a return  that  brings  along  with  it  real  argument; 
which  is  more  than  I can  say  for  the  returns  of  some  others,  whose  strictures  have  been  rather  severe, 
and  given  in  a language  calculated  rather  to  offend  than  convince. 

Having  mentioned  my  reasons  for  addressing  your  Lordship  in  this  public  manner,  and  finishing 
my  introductory  remarks,  I shall  now  state  what  has  occurred  to  me  as  to  the  enlargement  of  our 
harbour,  &c.,  that  the  increasing  trade  of  this  part  of  the  country  seems  to  require. 

.In  imitation  of  others,  I shall  endeavour  to  support  what  I advance,  and  then  point  out  what  l 
think  objectionable  in  any  other  plans  that  have  been  produced. 

The  most  regular  way  of  doing  which  will  he,  in  so  many  articles  to  state  what  is  wanted  ; and 
the  desirable  objects  seem  to  be — 


1.  An  enlargement  of  our  present  harbour,  so  as  to  contain  in  a commodious  way  as  many  ships 
as  possible. 

2.  The  South  Quay  made  broader;  the  narrowness  of  which  has  been  long  and  justly  com- 
plaiued  of. 

3.  The  melioration  of  North  Leith  ; — a town  that  stands  extremely  in  need  of  it,  and  is  a side  of 
the  harbour  at  present  of  little  use. 

4.  Full  and  sufficient  room  for  ship-building;  the  want  of  which  has  long  been  severely  felt,  and  by 
which  the  port  has  been  much  hurt. 

5.  A wet  harbour,  so  situated  as  not  to  encroach  on  our  dry  harbour,  but  to  prove  a real  addition,  and 
to  be  made  as  large  as  the  expenditure  ou  the  other  improvements  will  admit  of. 

6.  Additional  roads  and  streets  opened. 

Some  other  things  might  also  be  noticed ; but  as  the  above  six  articles  will  take,  in  the  first  and  most 
necessary  objects  to  be  attended  to,  I shall  at  present  satisfy  myself  with  a few  remarks  on  each.  .And 
for  the  first,  an  enlargement  of  our  present  dry  harbour,  &c.,  I observe,  that  the  only  way  of  obtaining 
sufficient  room  for  holding,  in  the  most  commodious  way,  that  number  of  ships  that  have  of  late  years 
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been  so  crowded  together  as  to  endanger  each  other,  and  (he  harbour  so  frequently  blocked  up  that 
they  could  not  pass,  is  by  making  that  part  of  the  harbour  broader  where  the  ships  mostly  occupy  that 
is,  from  the  Ballast  Quay  to  the  New  Quay.  There  I have  always  observed  the  greater  crowd  of 
shipping ; the  nearness  to  the  entrance  of  the  harbour,  and  the  difficulty  of  getting  large  shins  warped 
up,  aud  the  fresh  in  the  river,  that  frequently  makes  it  impossible  getting  farther,  are  the  manifest 
reasons  of  that  part  of  the  harbour  being  always  preferred.  And  as  these"  reasons  must  always  exist 
I therefore  think  considerable  attention  ought  to  be  given  as  to  making  the  harbour  in  this  place  as 
commodious  as  possible;  and  which  may  be  accomplished  at  no  very  great  expense,  by  pulling  down 
I had  almost  said  the  remains  of  houses,  but  I may  surelv  say  property  of  very  little  value  • as  from 
the  ruinous  state  of  which  on  that  part  of  North  Leith  extending  along 'this  space,  many  of  the  houses 
must  tumble  down  of  themselves  in  a few  years.  There  is  indeed  one  or  two  houses  that  are  in  "mod 
repair,  and  of  some  value ; but  where  are  there,  in  any  town,  such  a group  of  houses  that  will  bow  so 
easily  10  an  improvement  so  necessary  as  their  removal  makes  way  for?  The  dry  dock  below-ina-  to 
Mr.  Sime,  the  most  valuable  and  useful  property,  may  perhaps  be  preserved,  as  there  are.  a lew°old 
houses  at  the  head  of  it,  some  of  which  I believe  are  not  inhabited,  that,  by  their  hein»-  pulled  down 
will  admit  of  the  dock  being  carried  considerably  higher,  although  I am  afraid  it  may  s°tili  be  found  a 
little  in  the  way.  '1  his  enlargement  of  the  harbour  should  be  carried  up  pretty  near  Mr.  Di  vburgh’s 
Dock,  as  the  the  harbour,  in  its  extent  from  the  Ballast  Quay  to  Upper  Dry  Dock,  requires  to  be 
made  broader.  Especially  will  this  additional  breadth  be  found  necessary,  as  I intend  to  propose  all 
building  of  ships  to  be  above  bridge  ; in  the  following  out  of  which  plan,  room  must  be  had  ibr  the 
many  ships  that  will  be  frequently  going  up  and  down  the  harbour.  I am  the  more  willing  to  have 
this  enlargement,  as  the  houses  on  the  upper  part  of  North  Leith  that  must  be  pulled  down  are  still,  if 
possible,  in  a worse  state,  and  also  considerable  openings  where  are  no  houses  at  all.  Those  on  the 
north  side  are  evidently  property  of  very  little  value,  and  stand  in  the  middle  of  the  harbour  as  a heap 
of  ruins  : their  situation  readily  points  out  where  an  enlargement  ought  to  be  made  ; and  atn  there- 
fore surprised  that  it  should  have  escaped  the  observation  of  most  of  those  who  have  iinderiaken  to 
write  on  the  subject.  Notice  has  indeed  been  taken  of  this  enlargement,  and  other  improvements  I 
had  the  honour  of  pointing  out  to  your  Lordship,  by  a late  publication  ; but  how  far  they  were  hid  from 
that  gentleman’s  observation  at  the  time  I pointed  them  out  as  necessary  and  much  wanted  improve- 
ments, a plan  produced,  dated  the  21  st  December  last,  will  show  ; so  that  I am  fully  warranted  to  make 
the  observation  ; and  although  I should  also  include  that  of  making  the  South  Quay  broader,  I believe 
it  will  be  extremely  difficult  to  find  these  improvements  in  anv  plan  that  your  Lordship  has  been 
favoured  with,  till  I led  the  way. 

I perhaps  had  spared  these  observations,  if  gentlemen  had  been  sparing  in  the  use  they  made  of  the 
plan  I had  the  honour  of  showing  your  Lordship,  as  one  deserving  of  little  notice,  or  such  as  to  be 
ranked  amongst  those  to  be  rejected.  Respecting  this  enlargement,  it  only  remains  to  be  noticed, 
that  the  depth  of  ground  that  these  ruinous  houses  occupy  is  very  considerable,  being  not  less  than 
248  feet.  The  main  street  of  North  Leith  is  from  25  to  30  feet  wide;  so  that  the  extent  to  the 
water  edge,  including  the  street,  is  about  275  feet,  which  fully  makes  way  for  making  the  harbour 
double  its  present  breadth,  and  gives  ample  room  for  every  improvement  it  stauds  in  need  of,  such  as 
an  increase  of  discharging  quays,  and  that  of  making  the  South  Quay  broader,  which,  being  the  second 
thing  mentioned,  I shall  now  notice. 

The  very  great  inconvenience  of  our  narrow  quay  has  for  long  been  justly  complained  of,  and  all 
have  wished  for  its  being  remedied  ; some  have  even  gone  the  length  of'saying,  that  the  houses  which 
form  and  front  the  quay  should  be  purchased  by  the  aid  of  Government,  and  carried  from  30  to  50 
feet  back — a scheme  at  once  equally  expensive  as  ridiculous;  for,  not  only  must  these  houses  which 
line  and  lorm  this  part  of  the  town  be  pulled  down  by  the  expenditure  of  a great  sum,  but  one  equally 
great  must  be  employed  in  pulling  down  those  that  are  immediately  behind,  and  having  them  rebuilt, 
as  they  will  be  found  to  stand  in  such  an  awkward  way,  that  they,  in  their  present  situation,  could 
never  answer  to  form  so  principal  a street.  But  I suppose  those  who  thought  of  such  a method  of 
making  the  South  Quay  broader  were  led  to  the  proposal  from  seeing  the  improvement  absolutely 
necessary,  and  thinking  there  was  no  other  way  of  obtaining  it.  But  if  the  enlargement  of  the  harbour, 
as  already  proposed,  takes  place,  by  taking  down  the  heap  of  ruins  on  the  north  side,  there  will  be  full 
room  to  add  30,  40,  or  50  feet,  if  thought  proper,  to  the  South  Quay,  and  the  harbour  be  still  double 
its  present  width.  I would  propose  this  additional  breadth  to  begin  at  the  New  Quay,  and  be  carried 
down  to  the  sweep  of  the  harbour  opposite  to  the  Timber-Bush  gate,  where  the  quay  is  broad  enough. 
And  in  order  to  reconcile  to  this  alteration,  I have  further  to  observe,  the  quay,  in  that  extent,  in  most 
places,  is  extremely  needful  of  repair,  and  shows  that  it  is  ready  for  the  alteration,  which  will  be  done 
at  no  very  great  expense,  by  removing  the  aysler  that  now  forms  the  front  of  the  present  quay,  as  far 
out  as  thought  necessary,  and  filling  up  with  the  clay  aud  mud  that  will  be  necessary  to  be  removed 
from  the  north  side,  which  will  deepen  the  harbour  in  that  part,  and  prepare  the  way  for  an  increase 
of  discharging  quays,  which  may  he  of  equal  extent  on  the  north  as  well  as  on  the  south  side  of  the 
harbour,  and  will  greatly  tend  to  the  melioration  of  North  Leith,  which  is  the  third  thing  proposed. 

North  Leith,  from  its  situation,  lying  so  as  to  have  much  of  the  sun  in  the  most  agreeable  part  of 
the  day,  if  also  laid  open  to  the  pleasant  prospect  of  the  ships  going  and  coming  in  the  harbour,  and 
made  commodious  for  the  accommodation  of  shipping,  would  necessarily,  in  a few  years,  come  to  be  a 
very  different  town  from  what  it  now  is.  This  consideration  alone  is  a sufficient  reason  for  taking 
away  the  houses  on  the  side  of  the  town  next  the  harbour,  although  they  were  in  a much  better  state 
than  they  are,  as  it  tends  to  meliorate  the  town  so  much,  that  it  is  evident  the  remaining  part,  in  a 
few  years,  would  be  of  more  value  than  the  whole  as  it  presently  stands.  I therefore  would  propose 
that  the  harbour  should  extend  so  far  on  the  north  side  that  the  present  main  street  of  North 
Leith  should  be  a quay  on  that  side,  the  same  as  the  South  Quay  on  the  other  side,  and  thereby  have 
the  houses  in  North  Leith  forming  an  agreeable  line  of  front,  looking  to  the  harbour,  which,  with  the 
discharging  quay  which  this  has  already  been  proposed  to  answer,  will  be  of  so  great  an  advantage 
both  to  the  harbour  and  town  of  North  Leith,  that  it  appears  unnecessary  saying  anything  to  enforce  it. 
And  I have  only  heard  of  one  objection,  which  appears  to  me  a most  selfish  one,  but  of  which  those 
who  are  most  affected  by  that  kind  of  spirit  need  not  be  afraid,  as  it  will  always  be  found  the  greatest 
number  of  ships  will  resort  to  the  south  side  of  the  harbour.  The  objection  is,  “Do  not  encourage 
your  trade  to  go  to  the  north  side.”  A thing  that  never  will  take  place  as  long  as  the  metropolis  lies 
on  the  south  side  of  the  river,  and  the  discharge  is  found  to  answer  the  conveyance  of  goods  to  the  city- 
better  than  from  the  north  side.  But  when  the  south  side  of  the  harbour  is  fully  occupied,  aud  the 
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present  discharging  quays  as  much  employed  as  they  can  be,  where  can  be  the  objection  of  allowing 
the  north  side  of  the  harbour  to  he  made  in  such  a way  as  vessels  that  cannot  obtain  a berth  on  the 
south  side  may  there  be  accommodated  ? — especially  as  by  such  accommodation  they  may  procure  a 
quick  despatch’  which  may  be  of  the  utmost  consequence,  not  only  respecting  the  cargoes,  which  may 
perhaps  be  of  sucli  a nature  as  a detention  of  a few  days  may  much  hurl,  but  also  respecting  the 
ships,  which  may  have  a voyage  to  enter  upon  when  again  ready  for  sea;  and  gentlemen  in  the  sea 
line  best  know  of  what  consequence  a few  days  frequently  are  : a day  or  two  of  a fair  wind  that  mav 
iffer,  if  embraced  or  lost,  frequently  makes  a gaining  or  a losing  voyage.  It  would  surely  lie  most 
agreeable  to  see  the  principal  port  of  the  kingdom  (which  that  of  the  capital  must  always  be  reckoned) 
equally  commodious  on  both  sides;  the  town  and  country  in  general  would  reap  the  advantage. 
Every  method  should  be  fallen  upou  to  increase  the  capital  aud  its  port,  whose  interest  cannot  well  be 
separate  ; and  the  more  their  increase,  the  more  their  consequence  and  advanlage  to  all.  What  is  it 
that  gives  London  all  its  weight  and  influence,  but  its  magnitude,  which  will  always  be  attended  with 
a magnitude  of  trade?  Some  may  think  I have  forgot  how  this  last  argument  applies;  that  it.  rather 
strikes  against  my  proposed  plan  of  pulling  down  so  much  of  North  Leith.  But  my  scheme  of  pullinn- 
down  is  to  encourage  a building  up,  and  to  prepare  the  way  for  that  side  of  the  harbour  bein"-  able  to 
receive  the  overplus  of  shipping  which  the  south  side  is  obliged  to  reject ; the  certain  effects  of  which 
must  be  in  a few  years  an  increase  of  inhabitants,  and  an  invitation  for  gentlemen  of  substance  to 
place  their  attention  on  having  proper  houses  built  where  at  present  there  are  very  fewr,  but  where  are 
agreeable  situations  of  gardens,  lying  to  the  sea,  where  houses  may  be  built  lit  for  the  accommodation 
of  the  genteelest  families,  and  space  sufficient  to  make  the  town  much  larger  than  what  it  now  is.  I 
am  so  much  of  opinion  that  the  increase  of  inhabitants  is  of  the  utmost  consequence  to  towns,  if  these 
inhabitants  are  properly  employed,  that  1 think  every  scheme  that  does  not  point  to  that  object, 
and  ultimately  end  in  the  establishment  of  manufactures  and  trade  in  general,  lor  their  support,  is 
unworthy  of  attention;  and  I am  surprised  all  the  plans  which  have  been  produced  have  not  had  the 
increase  and  accommodation  I point  at  more  in  their  eye,  so  as  to  have  made  these  objects  the  principal 
part  of  their  attention — rather  as  a wet  basin,  in  which  they  seem  to  have  been  so  much  plunged,  that 
they  thought  other  improvements  deserving  of  but  little  notice.  But  as  my  observations  of  what  is 
wanted  iu  the  port  have  not  led  me  to  think  that  a wet  harbour  or  basin  is  of  such  mighty  consequence, 
I have  therefore  not  plunged  so  deep  as  to  allow  it  to  drown  other  objects.  A wet  "harbour  for  large 
and  tender  ships,  I have  already  said,  is  a desirable  object,  if  it  can  be  obtained  ; but  as  it  is  the  most 
expensive  part  of  all  the  plans  that  have  been  or  will  be  produced,  if  placed  where  practicable  and 
advisable  to  have  it,  I am  nappy,  therefore,  in  adding  (in  which  I believe  many  will  be  found  to  concur), 
that  it  is  the  part  that  can  most  easily  be  dispensed  with,  providing  the  present  dry  harbour  is  made 
more  capacious,  the  South  Quay  made  broader,  North  Leith  made  a discharging  side,  and  proper 
accommodation  given  for  ship-building ; which  last,  being  the  fourth  thing  to  be  treated  of,  now  falls 
under  consideration. 


The  want  of  room  for  building  of  ships,  and  ground  to  lay  up  a sufficient  stock  of  timber  and 
plank  for  the  purpose,  has  been  so  long  and  so  severely  felt,  that  I am  really  at  a loss  how  lo  account 
for  gentlemen,  who,  from  long  residence  in  the  place,  and  who  have  thought  so  much  upon  the 
enlargement  of  our  harbour  for  the  accommodation  of  trade,  so  as  to  think  their  observations  merited 
the  attention  of  the  public,  have  so  much  overlooked  it,  or  only  thought  it  a kind  of  secondary  object; 
and  bow  much  it  was  in  their  eye  before  I had  the  honour  of  pointing  out  this  necessary  accommoda- 
tion to  your  Lordship,  most  of  the  productions  show.  I have  already  noticed  that  Mr.  Scougal’s 
last  publication  pays  some  attention  to  this  object:  and  Mr.  Ker,  in  his  reasons  against  placing  dis- 
charging quays  above  bridge,  takes  notice  of  accommodation  for  ship-building,  which  he  thinks 
necessary  to  advance  as  an  argument  against  Mr.  Scougal’s  plan ; but  of  how  little  consequence  this 
accommodation  is  with  Mr.  Ker,  appears,  by  not  giving  it  a place  in  his  plan  of  town  and  harbour. 
Iu  the  other  plans,  little  notice  is  taken  of  it;  but,  however  much  thev  have  overlooked  it,  it  lias 
always  been  with  me  a principal  object,  as  I am  convinced  nothing  would  tend  more  to  increase  our 
trade,  and  find  employment  for  our  ships  and  labouring  people,  than  full  and  sufficient  room  for 
ship-building,— a branch  of  trade,  which,  as  Mr-  Scougal  very  properly  says,  “ would  prove  a source 
of  riches,  and  therefore  deserving  of  particular  attention.”— The  number  of  hands  necessary  for 
building,  the  many  ships  that  are  employed  in  bringing  the  materials,  the  weavers  that  are  wanted  for 
working  the  sail-cloth,  and  the  increase  of  demand  for  those  employed  in  making  the  cordage,  with 
the  great  influx  ot  trade  from  the  importation  of  every  article  that  an  increase  of  ship-building  would 
occasion,  at  once  point  out  its  consequence  : and,  for  want  of  necessary  accommodation  in  this  line, 
the  port  of  Leith  has  laboured  under  vast  disadvantages  for  many  years,  which,  unless  remedied, 
must  '^crease  with  the  trade.  Last  year,  Mr.  Scougal  himself  was  obliged  to  make  application  to  the 
Kiver  Shields  for  the  building  of  one  or  two  large  ships;  and  just  now  there  is  oue  building  in  the 
same  river  for  a gentleman  of  Edinburgh  ; all  of  which,  with  many  more,  would  have  fallen  to  the 
ship-builders  here  it  they  could  have  undertaken  them:  and  the  gentlemen  in  that  way  tell  me  they 
are  obliged  to  reject  contracts  from  England  that  are  frequently  urged  upon  them,  but  which  they 
have  not  in  their  power  to  embrace,  for  want  of  slips  to  build  upon,  and  room  to  hold  a sufficient  stock 
pf  timber.  The  only  way  of  obtaining  accommodation  for  this  very  essential  branch  appears  to  be 
just  what  i formerly  pointed  out,  namely,  by  making  the  present  bridge  across  the  upper  end  of  the 
harbour  a draw-bridge,  purchasing  the  grounds  on  both  sides  of  the  river  as  far  up  as  the  mills,  and 
that  pointing  downward  on  Hillhouse-field  ground,  which  will  make  full  room  for  as  manv  slips  as  shall 
be  wanted;  and  the  Bowbng-greeu  Park,  with  Mr.  Hill’s  garden,  will  give  room  for  holding  timber  on 
the  one  side;  and  Mr.  Chambers's  parks,  on  the  other  side,  will  give  as  much  as  can  be  wanted,  as 
the  public  road  that  goes  along  North  Leith  to  the  Ferry  may  be  so  disposed  as  to  houud  the  ground 
where  the  building-slips  will  be  placed  next  the  harbour,  and  also  serve  for  the  conveyance  of  limber 
to  the  parks  on  the  north  end  of  Mr.  Chambers’s  house,  where  there  is  such  extent  of  gardens  and 
cpru-fields  for  laying  up  timber,  that  every  inconvenience  which  iu  this  way  has  taken  place  mav  be 
effectually  removed ; and  in  the  neighbourhood  of  which,  large  and  capacious  dry  docks  may  be 
formed,  as  pointed  out  by  Mr.  Scougafs  last  plan.  The  necessary  room  for  layino-  up  a sufficient 
stock  of  timber  to  enable  ship-builders  to  embrace  any  contract  of  consequence  must  be  much  more 
than  most  think  of.  I suppose,  to  give  all  the  gentlemen  in  the  port  in  that  way  the  room  that  moy 
be  required,  not  less  than  ten  or  twelve  acres  of  ground  are  necessary  ; and  there  is  no  part  near  the 
river  where  that  quantity  can  be  so  easily  obtained,  and  that  lies  so  contiguous,  as  the  place  pointed 
out,  which  forms,  with  me,  one  very  material  objection  to  the  last  publication,  which  carries  dis- 
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charging- quays  above  bridge  ; as  I am  convinced,  for  the  purpose  of  building  of  ships  and  boats,  Appendix  C 

the  whole  sloping  ground  next  the  river  on  botli  sides  will  be  found  little  enough;  and  this  accom-  ' 

modation  will  be  obtained  at  no  very  great  expense,  as  most  of  what  I have  pointed  out  is  not  clogged  Leith. 

with  a heavy  purchase  of  houses,  few  being  on  the  ground;  and  all  that  is  necessary  respecting  the  . 

river  is  only  to  clear  it  of  stones,  as  no  great  depth  of  water  is  required  for  the  conveyance  oMio-ht  No.  4.  *1 

ships,  which  makes  the  accommodation  pointed  out  the  more  eligible.— Several  other  things  mightbe  Shirreff.on  en- 
n oliced  respecting  the  execution  of  this  part  of  the  plan;  such  as  forming  a narrow  quay  along  North  ,arK‘ng  andim-  * 
Leith  Church  property  on  the  one  side,  and  that  of  Messrs.  Laurie  Beaddie  and  Ctindel  on  the  other ; Provine  the  Har- 

the  forming  of  which  quays  will  take  down  none  of  their  property,  as  it  is  only  meant  as  a passage  to  bour  andTown- 

lead  from  the  present  harbour  to  the  building-grounds,  and  to  be  of  use  in  assisting  ships  going  up 
and  coming  down  the  river,  for  whicli  there  is  sufficient  room,  without  either  touching  these  gentle- 
men’s properties  or  coming  in  on  the  bed  of  the  river.  This  is  giving  a compliance  with  Mr. 

Scougal’s  declared  purpose  of  pulling  down  as  little  as  possible  of  useful  property;  which,  not  being 
attended  to  by  some  who  have  produced  plans,  led  Mr.  Whitworth  to  say,  with  great  justice,  “That 
he  could  not  at  first  believe  there  could  he  any  serious  intention,  or  even  the  most  distant  idea,  that 
such  should  be  offered  to  your  Lordship  and  Council,  for  your  consideration.”  But  these  quays,  with 
other  little  improvements  that  will  cast  up  in  the  prosecution  of  the  work,  will  readily  occur,  and 
may  be  referred  to  be  pointed  out  by  a more  particular  plan  than  I have  just  now  time  for  ; and  which 
I expect  will  be  undertaken  by  your  Lordship’s  appointment  of  Mr.  Whitworth,  or  some  other,  who 
may  he  expected  to  do  it  with  that  accuracy  their  particular  profession  fits  them  for. 

Having  now  said  so  much  on  this  very  essential  article  of  the  plan,  I would  willingly  leave  it,  had 
not  the  late  publication,  and  that  of  the  21st  December,  chalked  out  a dry  dock  quite  in  the  way  of 
the  enlargement  of  the  harbour,  and  also  interrupts  a new  passage  I propose  to  open  for  small  craft 
getting  readily  out  and  in,  when  the  main  passage  is  interrupted  with  large  vessels  which  may  be 
going  out  or  coming  in  at  the  same  time.  This  dry  dock  is  placed  across  at  the  upper  end  of  the 
Ballast  Quay,  where  the  harbour  is  but  narrow,  and  where  ships  that  are  taking  the  dock  must  both 
give  and  find  considerable  interruption.  If  a dry  dock  about  that  part  of  the  harbour  is  found  neces- 
sary, I would  propose  a more  eligible  place,  and  about  which  there  is  full  room  (or  timber  that  may 
be  wanted  by  the  ships  that  may  there  be  hove  in  for  repair;  that  is,  on  the  west  side  of  the  sand 
port,  where  the  plain  and  rough  stone  pier  join,  or  a little  higher  up,  if  the  deepening  of  that  part  of 
the  harbour  will  admit  of  it.  There  is  sufficient  room  for  two  docks,  if  thought  necessary ; and  by 
opening  the  passage  I mentioned,  that  the  dock  proposed  by  Mr.  Scougal  interrupts,  at  the  upper  end 
of  the  ballast  quay,  a run  of  water,  in  great  speats,  will  find  its  way  down  that  bank,  and  help  to  keep 
it  clear,  and  considerably  reduce  the  bank  of  sand  that  frequently  collects  there,  so  as  to  make  many 
ships  take  the  ground  before  they  can  be  brought  to  their  berths.  This  passage  will  be  found 
extremely  convenient  for  small  ships;  and  the  proposed  enlargement  of  the  harbour  by  the  north 
side  suits  it  much.  The  ballast  quay  must  be  kept  as  it  now  stands,  to  prevent  the  sea  in  the 
northerly  winds  running  up  the  harbour,  and  for  vessels  in  certain  winds  making  sail  from ; but  as  it 
is  of  no  other  use,  there  can  be  no  inconvenience  by  the  proposed  passage  separating  it  from  the  main 
quay  on  the  north  side. 

Having  now  finished  what  at  present  occurs  respecting  the  melioration  of  our  present  harbour,  the 
south  quay,  North  Leith,  and  the  accommodation  for  ship-building,  I come  to  the  fifth  thing  men- 
tioned, that  of  a wet  harbour  or  basin.  Here  I must  be  particularly  careful  what  is  advanced,  as 
I find  it  is  the  most  hid  and  dangerous  part.  It  is  not  only  so  from  its  nature,  as  ail  works  that  lead 
deep  into  the  earth  must  be;  but  also  from  the  vast  expense  that  attends  it,  and  the  extreme  keenness 
with  which  its  situation  has  already  been  pointed  out  and  supported.  As  the  plans  that  have  already 
been  produced  have  set  out  with  its  being  their  principal  design,  and  in  which  their  merit  seemed  to 
be  lodged,  the  touching  of  it  is  like  touching  the  apple  of  the  eye,  most  sensibly  felt,  and  therefore  to 
he  done  with  caution.  After  all  attention  in  tny  power  being  paid  to  the  different  plans  that  have 
been  produced,  I must  be  allowed  to  say,  that  I find  myself  still  attached  to  that  ground,  which,  upon 
my  first  outset,  I pointed  out  to  your  Lordship  as  being  the  most  proper  and  the  most  convenient 
both  for  the  town  and  harbour,  and  what  will  be  found  a real  addition  to  bolli,  and  attended  with  the 
least  inconveuience.  When  a town  is  cut  up,  and  subdivided,  in  order  to  form  a convenience  for 
shipping,  who  amongst  us  does  not  see  its  inconveniences?  But  when  a situation  for  that  accom- 
modation is  made  choice  of  which  proves  a real  addition,  and  leaves  the  town  quite  connected,  may  I 
not  put  the  question,  who  amongst  us  does  not  see  its  propriety?  And  surely  that  ground  which 
I have  chosen  for  my  basin  in  the  view  now  given  does  not  want  its  claim  to  your  Lordship’s  atten- 
tion. The  place  commonly  known  by  the  name  of  the  Timber  Bush,  lying  near  the  entrance  of  the 
harbour,  and  upon  which  few  houses  stand,  being  mostly  an  open  area,  and  so  contiguous  to  the  sands, 
from  which  additional  ground  can  be  taken  to  complete  the  basin,  led  me  to  the  choice  I have  made; 
and  also  apprehending,  that  from  the  lowness  of  its  situation,  and  an  easy  disposal  of  the  earth  to  be 
dug,  tended  to  confirm  me  in  the  opinion  that  it  would  be  found  to  be  of  less  expense  than  in  most 
situatious  it  could  be  placed.  This  I am  certain  will  be  the  case,  notwithstanding  the  sea-dyke  that 
must  be  there  built.  This  situation  will  be  found,  upon  minute  investigation,  to  be  attended  with 
advantages  that  no  other  proposed  place  can  claim;  its  readiness  of  access  being  so  contiguous  to  the 
entrance  of  the  harbour  makes  it  surely  the  most  commodious. 

That  there  will  be  less  expense  in  digging  is  evident  from  the  ground  being  so  low,  as  the  water, 
if  not  kept  out  by  walls,  would  overflow  it.  It  is  little  or  no  encroachment  on  the  town  ; — what  it 
occupies  is  mostly  open  area,  and  great  part  of  the  basin  gained  from  the  sea.  A quay  can  be  formed 
all  around  it,  on  which  houses  can  be  built,  without  pulling  down  a siugle  house  of  value  to  make  way 
for  it ; and  these  houses,  especially  those  next  the  Frith,  will  be  the  most  pleasant  and  agreeable  in 
the  whole  town,  the  feus  for  which  will  go  a considerable  way  to  indemnify  for  the  raising  of  a sea- 
dyke,  the  expense  of  which  will  be  found  by  no  means  so  formidable  as  some  have  alleged,  and  as 
Mr.  Whitworth,  from  misinformation,  has  judged.  Tiie  till  or  clay  in  this  low  ground  runs  ah  upon 
a level ; and  therefore,  when  the  surface  is  equal,  it  is  everywhere  to  be  found  at  an  equal  depth  ; of 
consequence,  the  higher  up  in  the  land  the  basin  is  carried,  the  more  digging,  as  it.  must  be  dug  to 
Jhe  depth  of  the  harbour,  wherever  placed.  Iain  by  no  means  apprehensive  of  much  difficulty  by 
having  sand  to  dig,  providing  I can  keep  the  water  from  making  it  run  ; in  doing  which,  I know, 
whatever  information  most  of  those  who  wrote,  staud  in  need  of,  Mr.  Whitworth  needs  none ; and  by 
the  assistance  of  a steam-engine,  which  I would  propose  to  erect  in  the  very  centre  of  the  basin,  or 
where  it  could  most  readily  command  the  water,  I pledge  myself,  in  the  place  I point  out,  to  make  a 
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Shirreff,  on  en- 
larging and  im- 
proving the  Har- 
bour and  Town. 


wet  basin  at  less  expense  than  where  Mr.  Ker  has  laid  down  Ids,  which  is  attended  with  the  nullinu- 
down  so  much  property,  and  at  little  more  expense  than  the  spot  Mr.  Whitworth  has  made  choice  of. 
As  for  the  basin  pointed  out  by  Mr.  Scougal,  in  the  run  of  the  river,  I hold  it  not  practicable,  without 
making  a separate  entry  by  which  the  river  may  he  discharged,  which,  as  it  appears  to  me,  would 
prove  the  ruin  of  the  harbour  altogether.  This  wet  basin,  which  I ain  for  entering  about  the  old  mill 
at  the  foot  of  the  quay,  I would  propose  to  run  no  further  along  the  sen- shore  than  the  road  leading 
down  to  the  sands  that  goes  by  the  front  of  the  Assembly-Hall ; which  road  will  in  that  case  fall  to 
he  the  tipper  end  of  the  basin,  and  serve  as  a discharging  quay  to  it,  and  will  thereby  preserve  a very 
useful  road.  A basin  of  this  extent,  I think,  will  be  found  sufficiently  large  for  all  the  ships  that  may 
enter,  as  only  tender  or  very  large  ones  would  be  run  in,  and  that  only  when  they  have  a carn-o  on 
their  bottom.  The  additional  room  in  the  present  harbour  I have  proposed,  if  accomplished,  super- 
sedes the  necessity  of  having  the  basin  so  very  large  as  I at  first  pointed  out ; and,  by  circumscribing 
it  in  this  manner,  removes  the  great  objection  of  occupying  too  much  ground  along  the  sea-shore 
which  no  doubt  is  at  present  very  usefully  employed.  In  forming  the  inclnstire  next  the  sea,  I mean 
that  two  walls  should  be  built,  one  next  the  basin  of  about  5 or  6 feet  thick,  another  next  the  sea 
of  about  ID  feet;  each  at  100  feet  distance,  with  inter  joining  walls  50  feet  asunder,  which  will  prove  n-ood 
foundations  lor  warehouses,  and  dwelling-houses  above;  and  betwixt  these  walls  the  clay  aud  mud 
from  the  basin  is  to  be  lodged,  which  will  be  found  an  easy  way  of  getting  clear  of  a good  part  of  it. 
This  breadth  of  quay  of  100  feet  will  allow  40  feet  before  the  houses  next  the  basiu  lor  a diselianrino' 
quay,  40  feet  to  be  occupied  by  the  houses  and  warehouses,  and  20  feet  behind  next  the  sea,  which 
will  form  a small  quay,  and  be  found  extremely  useful  in  the  transporting  of  timber,  &c.,  from  the 
harbour.  This  basin  will  communicate  easily  with  the  present  harbour,  by  an  entry,  over  which  a 
drawbridge  will  be  thrown;  aud  its  quays  will  join  with  your  present  quay  and  pier:  it  is  proposed 
to  be  circular;  iu  which  form  it  must  be  built  to  give  sufficient  strength,  and  in  that  situation  will 
have  a claim  to  elegance  nothing  short  of  Mr.  Ker’s  basin,  oil  which  account  I would  even  give  it  the 
preference.  And  indeed  the  ground  made  choice  of  by  Mr.  Ker  does  not  admit  of  it,  without 
increasing  the  principal  objections  to  it — pulling  down  much  more  of  the  town,  and  occupying  still 
more  valuable  property.  1 am  at  a loss  to  find  out  how  a sheet  of  water  of  the  same  extent  shall  be 
found  to  be  more  elegant  in  one  part  of  the  town  than  another,  unless  it  may  be  from  the  form  into 
which  it  may  be  thrown  ; and  I cannot  therefore  account  for  some  saying  Mr.  Ker’s  plan  is  attended 
with  more  eleuance  than  the  basin  I point  out;  to  which  I have  only  to  add,  that  if  the  plan  of  a basin 
on  this  low  ground  is  gone  into,  and  tradesmen  applied  to  for  estimates,  notwithstanding  the  sea- 
dyke,  it  will  be  found  the  cheapest.  The  late  large  inclosure  made  to  the  eastward  is  a^ull  proof. 
The  tradesman  who  executed  it  assures  me  a sea-dyke  will  not  cost  much  above  two- thirds  of  the 
sum  named  by  many,  and  would  be  very  happy  to  contract  for  it  in  such  a way  as  fully  to  make  -ood 
my  assertion. 

Having  now  pointed  out  where  I would  have  a basin,  and  circumscribed  its  extent,  so  as  to  make 
it  no  larger  than  iu  all  probability  may  be  found  necessary,  by  which  the  greatest  part  of  the  ground 
it  occupies  is  already  in  the  town’s  hand,  I shall  now  take  a view  of  the  objections  against  it  that 
have  been  advanced  ; and — 

1.  A shoal  of  objections  mentioned  in  Mr. ‘Whitworth’s  remarks  from  p.  17  to  19,  advanced  against  a 

basin  in  a similar  situation,  by  apian  that  has  been  produced  by  a Mr.  Gordon,  of  which  I never 

had  heard  till  Mr.  Whitworth  brought  it  forward  in  Itis  general  remarks,  and  under  whose  wings 

he  has  placed  me,  but  says  attended  with  more  difficulty,  as  I take  a deeper  hold  of  the  sea. 

2.  Can  there  be  any  comparison  between  the  basins  of  Messrs.  Whitworth,  Shirreff,  aud  Ker,  and 

the  one  I have  proposed  ? a question  put  by  Mr.  Scougal  in  bis  last  publication,  p.  6. 

Each  of  which  in  their  order. 


W hen  Mr.  W hitwortli,  in  page  17,  is  about  to  set  out  with  his  objections,  lie  is  pleased  to  say  that 
the  situation  pointed  out  “ is  most  certainly  desirable  in  respect  of  conveniency,  and  that  it  did  not 
escape  his  notice;  and  had  not  there  beeu  an  objection  to  it,  that  seemed  not  to  be  known  to  Mr. 
Gordon,  it  would  have  been  fixed  upon  by  him  as  the  most  eligible  situation  for  a wet  dock which 
is  so  far  favourable:  and  to  confirm  your  Lordship  aud  Mr.  Whitworth  that  his  opinion  was  just 
respecting  its  situation,  have  to  observe  that  I learn  it  has  long  been  thought  so  by  many,  and  has 
long  ago  been  pointed  out  as  such,  upon  former  proposals  of  having  a wet  dock  formed  to  aid  our 
harbour;  and  had  Mr.  Whitworth  not  rested  himself  upon  uncertain  information  from  others,  but 
allowed  his  good  judgment  in  this  business  to  have  acted  freely,  and  had  properly  attended  to  the 
erection  of  the  south  pier,  and  the  wall  lately  built  to  the  eastward,  which  is  a positive  proof  the  work 
can  be  accomplished,  he  certainly  would  have  fixed  upon  a place  that  at  first  struck  him  as  the  most 
convenient  situation,  and  not  have  shaped  his  course  where  at  certain  seasons  of  the  year  no  ship  can 
follow  him  ; and  thereby  not  laid  his  proposed  basin  open  to  such  objections,  as,  when  duly  con- 
sidered  shows  they  are  not  to  be  removed  but  by  bis  returning  to  his  first  thought.  The  observation 
ot  Mr.  Whitworth  resting  on  uncertain  information  is  founded  upon  his  saying  “That  he  is  informed 
« projection  recently  made,  of  only  about  20  or  SO  feet,  has  caused  sand-hills  to  accumulate  near  the 
end  of  the  pier  j and  that  the  embankment  would  cause  a necessity  of  filling  up  the  timber  pier, 
which  now  takes  off  the  swell  and  fury  of  the  sea  iu  stormy  weather,  when  the  wind  blows  from  the 
north  and  north-west,  and  prevents  it  going  up  the  harbour,  to  incommode  the  shipping.”  In  the 

manner  that  Mr.  \\  hitworth  sums  up  his  opinion  as  to  these  two  objections,  it  shows  he  judges  them 

to  be  o little  or  no  consequence;  as  he  says  for  the  first,  “ He  will  not  pretend  to  say  what  force  it 
should  have ; and  as  for  the  other,  it  should  have  no  weight,  as  the  water’s  own  gravity  will  soou 
quiet  its  fury.  As  they  have  little  influence  with  Mr.  Whitworth,  thev  have  similar  weight  with  me, 
and  should  not  have  been  noticed,  had  it  not  been  for  the  sake  of  this  observation,  that  Mr.  Whitworth 
appears  rather  mclmed  to  gather  together  the  smallest  hints  against  his  first-thought  favourite  spot 
that  may  have  influence  with  those  who  have  not  opportunity  to  make  a due  investigation,  but  yet 
may  have  a powerful  negative  voice  of  saying,  It  shall  not  be  here.  And  as  this  argument  of  the 
embankment  does  not  originate  with  Mr.  Whitworth,  but  takes  its  rise  from  those  among  ourselves 
who  may  endeavour  to  make  it  have  some  influence,  it  may  be  worth  while  to  examine  the  nature  of 
the  sand-banks  formed  at  so  considerable  a distance,  to  know  if  the  embankment  could  possibly  extend 
its  influence  so  far  out.  The  embankment  which  he  says  he  is  informed  has  occasioned  sand-hills 
near  the  end  of  the  pier,  is  Mr.  Learmonth’s  inclosure  of  about  20  or  30  feet  of  projection.  Now, 
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were  tliese  sand-hills  thrown  out  by  any  projection  from  the  south  side,  they  would  constantly  be  Appendix  f 

found  to  be  largest  from  the  side  of  the  river  from  whence  they  proceeded  ; which  is  by  no  means  the  

case,  for  the  hanks  of  sand  are  found  equally  at  the  entrance  of  the  harbour  on  both  sides  the  bed  of  Leith. 

the  river,  and  can  be  formed  by  no  other  influence  but  that  of  the  sea  forcing  the  sand  along  with  it  

from  the  rocks,  over  which,  in  high  winds,  when  much  agitated,  it  rolls  with  great  force,  and  raiaes  No-4 

the  sand,  which  is  frequently  counteracted  by  the  run  from  the  harbour,  and  thereby  throw  n up  in  Shirreff,  on  en- 

banks  on  both  sides,  which  forms  the  channel  into  the  harbour:  hence  we  see  them  winding  and  larging  and  im- 

shi fling,  after  considerable  speats,  as  the  run  from  the  river  has  taken  its  direction.  The  influence  of  proving  the  Har- 

the  sea  that  comes  up  our  Frith  in  a high  easterly  wind  is  extremely  uncertain;  for  frequently  one  oour  and  Town. 

tide  will  carry  along  with  it,  and  lodge  upon  our  sands,  considerable’  banks,  and  another  w ill'  take 

them  away  : so  that,  to  ascribe  any  sand-hills  to  such  an  effect  as  a wall  placed  on  the  land  at  such  a 

distance,  is  equally  as  uncertain  as  improbable ; and  upon  conversing  with  those  who  have  Ion" 

ploughed  the  watery  element,  and  have  had  frequent  opportunities  of  examing  all  the  ports  in  Europe^ 

they  have  given  it  as  their  opinion  that  an  embankment,  where  necessary  to  form  the  ba?in,  can 

have  no  bad  eflvcton  our  present  harbour,  nor  its  entrance,  and  that  this  situation  is  the  best  place  for 

a wet  basin  that  can  be  pointed  out.  This  opinion,  which  quite  corresponds  with  mv  own,  I find 

supported  by  many  belonging  to  the  town  ; and  a very  decided  one  was  within  these  few  days  given 

in  my  hearing  by  an  experienced  seaman,  and  who  has  had  an  opportunity  of  examining  harbours  in 

almost  every  country.  His  opinion  I notice,  as  be  is  one  from  another  quarter,  unbiassed  or  attached 

by  any  particular  interest:  hut  who,  from  a frequent  sailing  to  and  from  the  harbour,  must  be  allowed 

to  know  as  well  as  any  other  in  his  way  what  must  answer. 

The  elliptic  form  of  the  proposed  basin,  which  will  only  reach  half-way  down  the  open  pier,  and 
thereby  leaves  it  open  for  the  reception  of  the  swell  of  the  westerly  sea,  entirely  removes  the  other  ob- 
jection, although  it  had  been  of  force.  The  next  objection  made  by  Mr.  Whitworth  deserves  a little 
more  attention  than  those  already  discussed,  as  it  appears  so  very  formidable  in  the  eyes  of  Mr. 

Seougal,  that  he  says,  page  7 of  his  last  publication,  “That  it  appears  to  be  unsurmouniable,  the  inter- 
ruption that  must  be  given  to  the  harbour,  by  ships  going  in  and  coming  out  of  it”  If  I am  allowed 
to  use  the  manner  of  argument  which  Mr.  Whitworth  adopts,  I would  urge  with  full  force,  that  it  is 
curious  to  observe  that  this  small  interruption  has  so  much  stress  laid  upon  it,  when  both  these  gentle- 
men think  little  of  placing  their  wet  docks  above  the  present  harbour,  which  must  thereby  be  greatly 
interrupted  by  the  vessels  that  shall  attempt  to  reach  them,  and  thereby  occasion  such  disturbance,  and 
frequent  damage,  that  every  ship  in  their  way  will  be  under  constant  hazard,  and  those  on  board  in 
perpetual  alarm  ; although  I do  believe  that  the  damage  occasioned  by  these  passing  ships  will  be  very 
little,  and  the  alarm  given  but  seldom,  as  few  will  incline  to  warp  so  high  up  the  river,  if  they  can  find 
but  an  indifferent  berth  below;  and  when  the  harbour  is  throng,  which  I hope  will  frequently  be  the 
case,  they  may  not  be  able  to  make  up  in  several  tides  ; and  if  a fresh  in  the  harbour,  will  be  found  im- 
possible. These  inconveniences  strike  strong  in  my  mind  against  every  plan  that  proposes  either 
basins  or  discharging  quays  above  bridge.  This  does  not  apply  with  such  force  against  light  ships 
going  up  for  repair,  as  it  does  against  those  which  have  a weighty  cargo  on  their  bottom,  and  have  a 
deep  hold  of  the  water.  But  where  was  this  objection  of  interruption  as  to  Mr.  Seougal,  when  he 
thought  of  placing  a wet  dock  at  the  upper  end  of  the  Ballast  Quay,  with  its  entrance  pointing  quite 
across  the  harbour,  and  that  in  its  most  narrow  place?  The  entrance  to  the  basin  opposite  to  the 
Sand-port,  is  a wide  extended  place,  where  ships  can  with  the  greatest  ease  be  managed  so  as  to  give 
little  or  no  interruption ; and  by  the  entrance  being  made  to  point  a little  downwards,  it  will  be  taken 
as  readily  as  any  ship  can  well  be  laid  in  her  berth  anywhere  else.  Its  readiness  of  access  is  its  great 
advantage  ; for,  the  same  tide  that  a ship  takes  the  harbour,  she  is  docked,  and  may  have  her  cargo 
half  discharged  before  she  would  reach  Mr.  Whitworth’s  basin  above  the  mills,  or  even  on  many 
occasions  Mr.  Scougal’s  discharging  quays  above  bridge.  But  I am  led  to  think,  however  unsur- 
mountable  the  above  objection,  when  applied  to  the  entrance  of  the  basin,  is  with  Mr.  Seougal,  that 
it  is  not  quite  so  formidable  with  Mr.  Whitworth,  who  urges  it;  for  he  says  in  his  next  paragraph, 
where  he  states  his  last  and  greatest  objection.  “ To  these  objections  and  ineouveniencies  I must  add 
one  other,  which,  in  my  mind,  far  outweighs  them  all  together,  and  that  is,  the  extreme  difficulty  in  the 
execution  ; but  which  (he  goes  on  to  say)  I will  not  say  is  impracticable.”  And  as  I never  understood  a 
thing  that  is  not  impracticable  to  beunsurmountable,  I therefore  judge  that  Mr.  Whitworth's  argument 
of  interruptiou  is  carried  further  than  he  intended,  or  has  place  with  himself.  But  let  us  now  examine 
this  last  and  weightiest  argument,  bordering  as  near  to  impracticability  as  anything  Mr.  Whitworth  can 
conceive.  Had  the  declaration  come  from  some  of  the  other  gentlemen,  it  should  not  have  surprised  me  ; 
but  I did  not  expect  that  one  of  Mr.  Whitworth’s  experience,  who  certainly  knows  the  use  of  what  he 
calls  grove-sheet  piling,  and  the  power  of  a steam-engine,  which  can  be  erected  for  three  or  four  hun- 
dred pounds  at  most,  quite  sufficient  to  command  all  the  under-water,  should  have  thought  making  a 
basin  in  this  situation  so  extremely  formidable.  A steam-engine  erected,  which  can  go  night  and 
day,  will  save  ten  times  the  expense  that  labourers  employed  to  do  the  same  work  would  cost,  and 
make  the  prosecution  of  the  work  quite  safe  and  certain.  It  is  not  from  the  flowing  tide  the  hazard 
is  ; for  that  can  be  kept  back  by  a temporary  erection  sufficiently  fortified  by  the  fine  command  of 
large  sea-stones  that  lie  at  the  east  end  of  the  sands,  and  will  be  of  use  when  the  sea-wall  is  built,  to 
form  a proper  buttress.  It  is  the  under -water  coining  from  the  bottom  of  the  basin  as  it  is  dug,  that 
will  occasion  the  sand  to  run  before  the  till  or  clay  is  reached,  and  will  be  found  the  most  troublesome, 
hut  which,  with  the  assistance  of  an  engine,  can  be  thrown  out  into  the  harbour,  over  the  entrance  of 
the  basin,  which  must  be  first  formed.  From  the  nature  of  the  ground,  and  the  lowness  of  its 
situation,  a wet  basin  must  he  formed  here  at  less  expense  than  anywhere  else  that  can  be  found 
equally  convenient  for  the  harbour.  I might  here  put  the  question  to  Mr.  Whitworth  respecting  the 
impracticability  of  this  work,  which  I have  put  to  Mr.  Seougal  respecting  the  interruption  of  its 
entrance.  "Where  was  this  objection  with  Mr.  Whitworth,  when  he  thought  of  planning  a vast  basin  to 
the  westward,  taking  a much  deeper  hold  of  the  sea,  and  exposed  to  more  powerful  winds  ? But  I 
am  convinced  little  more  need  be  said  to  show  the  practicability  of  the  work  ; and  tradesmen  will 
readily  be  found  to  undertake  it  upon  such  terms'  as  will  show  it  not  that  very  formidable  thing 
represented,  in  the  expense  of  which  considerable  attention  should  be  paid  how  it  will  be  Teduoed  by 
the  favourable  situation  of  its  quays  for  houses  and  warehouses,  which  a basin  so  high  up  as  the  one 
proposed  cannot  claim,  even  although  ships  could  reach  it.  Affinity  to  our  dry  harbour  near  that 
place  where  ships  can  be  soon  and  readily  laid  will  always  secure  a great  advantage  and  value  to 
contiguous  property.  Mr.  Whitworth’s  observation  as  to  the  value  of  the  ground  is  now  of  no  force ; 
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as  that  which  I propose  to  occupy,  reaching  from  the  harbour  to  the  road  leading  by  the  front  of  the 
Assembly- Hall,  except  what  is  already  in  the  town’s  hand,  has,  within  these  few  years,  been  purchased 
for  about  as  many  hundred  pounds  as  he  names  thousands;  and  the  whole  may  be  taken  off  the  sea,  if 
thought  proper. 

Having  now  noticed,  and  endeavoured  to  remove,  Mr.  Whitworth’s  objections,  Mr.  Scougal’s  question 
comes  now  to  be  considered : and  which  he  states  when  his  mind  is  full  of  the  capaciousness  of  his 
basin,  when  just  about  comparing  its  breadth  and  its  length  with  the  others  that  have  been  proposed 
and  says  with  full  confidence,'  “Can  there  be  any  comparison  between  the  basins  of  Messrs.  Whitworth' 
Shirreff,  and  Ker,  and  the  one  I have  proposed?” — If  I thought  myself  at  liberty  to  use  a little  freedom 
with  my  good  friend,  I could  put  him  upon  a plan  in  his  way  of  counting,  that  would  have  made  his 
basin  as  formidable  in  dimensions  as  all  the  three  put  together,  and  pledge  myself  for  his  bavin™ 
water  enough  to  fill  it  although  no  assistance  was  to  be  had  from  the  sea,  and  that  is,  by  bringing  the 
heads  of  North  and  South  Pier  so  near  one  another  as  gates  might  be  clapped  to  them,  or  by  placin™ 
gates  so  far  down  as  the  head  of  the  Ballast  Quay  (in  case  Mr.  Scougal  should  think  it  necessarv 
keeping  the  Sand-port  open  to  run  vessels  in,  that  would  frequently  endanger  his  gates,  when  favoured 
with  a leading  and  fresh  wind)  ; either  of  which  would  form  a basin,  of  which,  for  its  length  and 
breadth,  he  might  sufficiently  boast.  But  I beg  my  good  friend’s  pardon  for  thus  pointing-  out  an 
additional  plan  for  the  enlargement  of  his  basin,  as,  upon  further  consideration,  I am  inclined  to  think 
it  is  unnecessary;  for,  if  the  gates  where  he  places  them  are  sufficiently  high  and  strong,  a basin  will 
frequently  be  formed  of  at  least  sufficient  breadth  to  put  every  other  basin  in  defiance  respecting  its 
extent,  the  bounds  of  which  will  scarce  be  checked  by  North  and  South  Leith,  as  the  river,  in  certain 
seasons,  is  so  swelled  by  rains  that  the  discharge  proposed  is  by  no  means  sufficient.  There  is  a 
certain  ornament  and  beauty  which  will  attend  every  such  basin  in  the  course  of  the  river,  that  others 
I own  will  not  be  able  to  boast  of;  that  is,  such  a beautiful  cascade  will  be  frequently  formed  by  the 
overflowing  waters,  as,  however  much  it  might  prevent  the  harbour  being  crowded  with  ships,  would 
frequently  crowd  the  town  with  strangers  to  behold  the  noble  sight.  It  may  be  observed,  that  rather 
much  has  been  said  against  making  a basin  in  the  course  of  the  river,  when  it  in  a great  measure  is 
given  up  by  Mr.  Scougal  ; but  I am  informed  it  is  not  given  up  by  others,  who  have  also  laid  before 
your  Lordship  similar  designs.  And  I am  clear  of  opinion,  that  if  the  river  is  stopped  in  its  course 
to  make  a wet  basin,  what  I have  pointed  out  must  happen,  or  another  course  must  be  found  for 
it,  which  wotdd  soon  prove  the  ruin  of  your  harbour.  It  was  the  course  of  the  river  that  first  formed 
it;  and  wherever  that  course  is  pointed  when  in  its  greatest  force,  there,  it  will  be  found  in  the  end 
your  harbour  must  be.  In  short,  the  most  distant  hint  of  altering  the  course  of  the  land-floods,  or  of 
locking  up  our  present  harbour  in  the  run  of  the  river,  either  in  part  or  in  whole,  by  flood-gates,  appears 
to  me  so  strange,  that  I am  surprised  how  any  person  can  think  of  it.  The  same  observations  which 
Mr.  Whitworth  mentions  in  his  remarks  respecting  the  land-floods  occurred  to  me  from  the  first;  I 
therefore  always  opposed  the  idea  of  flood-gates  in  the  harbour.  And  when  it  is  also  considered  the 
vast  confusion  these  gates  would  perpetually  occasion,  I am  the  more  surprised  any  should  still  hold  by 
it.  If  such  a thing  as  a wet  dock  is  made,  it  must  he  quite  out  of  the  run  of  the  river,  and  the  present 
harbour  must  be  left  open  for  the  accommodation  of  all  those  ships  that  would  not  make  use  of  it, 
although  they  were  allowed  to  enter  without  a charge  of  dock-dues,  of  which  uuniber  are  five-sixths 
that  enter  the  harbour ; and  I will  venture  to  say,  if  not  more  commodiously  placed  than  above  the 
mills,  nor  even  above  the  bridge,  nine-tenths  will  be  found  to  reject  it.  Before  I leave  the  objections 
made  against  my  basin,  I must  mention  one  or  two  more  that  I have  heard  advanced  in  conversation  ; 
the  first  of  which  is,  “ The  sea,  when  agitated  with  an  east  wind,  will  beat  down  the  sea-dyke.”  In 
answer  to  which  I have  only  to  observe,  that  the  South  Pier  running  so  far  out,  and  in  a direction  more 
favourable  for  the  sea  making  an  impression,  is  a proof  that  a wall  can  not  only  be  built  where  I point 
out.  but  in  such  a way  as  to  be  quite  sufficient  to  resist  all  the  sea  that  will  come  against  it.  Private 
gentlemen  accomplishing  a work  of  this  nature  at  the  east  end  of  the  sands,  in  a more  exposed  situation, 
ar.d  lying  in  the  same  direction,  is  another  proof  of  the  practicability  of  this  ; and  as  a direct  line  may 
be  extended  from  where  the  sea-dyke  is  proposed  to  begin,  at  the  back  of  the  open  pier,  near  fully  as 
far  out,  the  expense  should  not  be  thought  so  very  extraordinary  in  a public  work  of  this  kind,  the 
benefit  of  which  is  not  for  a private  company,  but  that  of  a whole  nation.  The  other  strikes  equally 
against  all  not  in  the  run  of  the  river,  “ That  they  will  fill  up  with  mud — the  easy  way  of  clearing 
wnich  is  by  forming  the  basin  in  such  a way  as,  when  filled  with  water,  a sluice  C3n  be  made  to  contain 
as  much  as  thought  necessary  to  scour  it ; which,  being  let  out  at  low  water,  will  carry  ofFall  the  mud 
that  the  flowing  of  the  tide  may  have  brought  in,  and  which  is  an  established  practice  of  clearing  basins 
in  similar  situations. 

Having  now  endeavoured  to  establish  the  five  first  articles  that  appeared  to  me  necessary  in  the 
enlargement  and  improvement  of  our  harbour  and  the  town  of  North  Leith,  it  only  remains,  respecting 
the  improvements,  to  point  out  the  additional  roads  and  streets  necessary  to  be  opened.  But  before 
I leave  the  harbour  entirely,  there  is  one  observation  I would  make,  that  I think  might  be  of  use  to 
shelter  the  Sand-port— That  the  elbow  of  the  North  Pier  should  he  run  a little  farther  into  the  bed  of 
the  river,  which  it  would  thereby  a little  more  confine,  and  give  perhaps  additional  force  in  clearing 
the  bar;  it  would  at  least  tend  to  run  away  the  bank  so  frequently  formed  on  that  side:,  as  also,  if  a 
porch  was  made  in  the  South  Pier,  where  the  timber  and  stone  pier  joins,  this  might  be  of  great 
service  in  conveying  of  timber,  &c.,  from  the  harbour.  There  are  several  other  small  improvements 
that  may  be  attended  to,  which  it  is  unnecessary  to  notice  at  present:  shall  therefore  now  consider 
the  opening  of  roads  necessary  for  the  conveyance  of  goods  both  to  city  and  country,  which  is  the  last 
thing  to  be  noticed. 

The  opening  of  roads  for  the  improvement  of  a country,  and  of  streets  for  the  enlargement  and 
improvement  of  towns,  is  a work  of  national  benefit ; and  in  doing  which  your  Lords!^,  and  Sir 
James  Hunter  Blair,  with  the  Council  of  which  you  are  at  the  head,  have  of  late  set.  the  most  noble 
example,  and  must  tend  to  perpetuate,  the  memory  of  those  who  have  been  so  extremely  active 
and  public-spirited  as  to  begin,  carry  on,  and  finish,  what  could  not  have  been  expected  to  be 
accomplished  in  so  short  a space,  and  that  with  such  elegance  and  taste  as  to  render  the  neigh- 
bouring city  an  ornament  to  the  country,  and  the  admiration  of  strangers.  This  same  public . 
spirit  now  points  at  the  enlargement  and  improvement  of  the  port  of  the  capital;  and  it  is  hoped  it 
will  not  be  long  before  an  equal  taste  for  elegance  and  use  will  be  shown  in  a place  by  the  improve- 
ment of  which  the  nation  in  general  will  reap  the  advantage,  and  the  city  in  particular.  From  the 
increase  of  trade,  our  streets  are  found  so  much  crowded  by  carts  loaded  with  large  and  cumbersome 
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articles,  that  carriages  ai'e  frequently  interrupted  in  passing ; it  therefore  becomes  necessary  that  every 
improvement  be  made  to  onr  present  streets,  and  new  ones  opened.  There  has  been  one  very 
properly  pointed  out  by  Mr.  Scougal,  along  the  upper  part  of  the  town,  leading  towards  the  harbour. 
That  which  goes  along  by  the  Assembly-Hall  and  the  chapel  should  also  be  extended  in  almost  a 
•straight  line,  running  along  the  east  side  of  the  churchyard,  and  be  carried  through  garden-ground 
belonging  to  Mr.  Pew  and  others,  which  will  bring  it  to  the  foot  of  the  great  road  leading  by  the  side 
•of  Leith-walk  up  to  the  city;  which  road  being  opened,  will  make  an  excellent  accommodation  for 
carriages  going  and  coming  from  the  Sands,  and  from  all  parts  of  that  quarter  of  Leith;  and  will 
much  relieve  the  Kirkgate,  a street  so  frequently  crowded  with  carts  and  carriages,  that  they  endanger 
one  another,  and  much  hazard  foot-passengers.  Other  cross-roads  joining  these  two  main  passages 
will  also  he  found  necessary  for  ready  communication,  which  may  be  pointed  out  afterwards. 

Having  now  finished  the  first  thing  proposed,  the  establishing  of  the  various  improvements  I had 
the  honour  of  pointing  out  to  your  Lordship  immediately  after  the  publication  of  Mr.  Whitworth’s 
plan,  I shall  now  proceed  to  do  the  next  thing  proposed,  that  of  taking  a view  of  the  different  publi- 
cations on  this  subject  that  seem  most  to  have  drawn  the  attention  of  the  public;  and  these  are,  the. 
plans  produced  by  Messrs.  Whitworth,  Scougal,  and  Ker.  There  are  other  two  that  have  also  come 
to  my  hand  ; one  signed  “ Observator,”  cf  the  11th  January,  which  is  not  without  its  merit,  especially 
when  it  is  considered  from  what  a young  hand  it  is  said  to  come ; but  as  the  additional  discharging- 
quays  it  introduces  are  above  bridge,  the  arguments  against  Mr.  Scougal’s  plan  will  equally  apply  to 
it.  The  other  is  that  of  a Citizen,  dated  11th  February,  which  points  out  au  enlargement  of  our 
present  harbour,  for  a full  accommodation  of  shipping  below  bridge ; and  as  it  extends  that  enlarge- 
ment so  far  as  to  meet  my  ideas  of  the  main  street  of  North  Leith  forming  a quay  to  the  north  side 
of  the  harbour,  it  therefore  claims  my  support  so  far  as  it  goes.  But  this  Citizen,  not  looking  high 
enough  up  the  river  for  further  accommodation,  makes  the  plan  very  imperfect,  as  he  does  not  point 
out  ground  for  ship-building  to  supply  even  the  scanty  allowance  presently  allotted  for  that  purpose, 
which  the  enlargement  of  the  harbour  deprives  us  of.  There  is  indeed  a noble  sea-wall  represented 
behind  the  North  Pier,  running  to  the  citadel,  betwixt  which  and  the  land  this  gentleman  means  to 
supply  our  ship-builders ; but  the  ground  he  there  points  out  is  not  sufficient  for  the  accommodation 
of  Mr.  Sime  alone.  But  this  improvement  is  well  worth  attention,  as  it  gives  additional  ground 
around  the  two  dry  docks  I have  recommended,  which  is  necessary  for  holding  of  plank  and  timber; 
and  also  is  an  excellent  place  to  contain  the  mud  or  clay  that  may  be  dug  from  the  harbour  in  making 
the  enlargement,  or  even  what  may  be  dug  from  a basin,  if  one  is  made,  and  will  he  a valuable 
acquisition  gained  from  the  sea. 

There  is  also  a plan  that  comes  from  Mr.  Cuthbert  Clarke,  and  one  from  Mr.  Gordon,  both  of 
■which  are  taken  notice  of  in  Mr.  Whitworth’s  remarks;  but  as  none  of  them  have  come  to  my  hand, 
lean  say  little  about  them.  So  that  it  only  remains  making  a few  observations  on  the  three  first 
•mentioned,  which  I shall  do  in  the  order  they  are  placed.  And,  first,  for  Mr.  Whitworth’s — a plan, 
however  much  it  appears  to  come  from  the  hand  of  an  engineer,  yet  is  the  plan  of  a stranger,  and 
therefore  contains  errors  which  might  have  been  expected  from  one  not  fully  informed  of  the  nature 
of  the  river  in  all  seasons  of  the  year,  and  the  accommodation  our  trade  requires  ; and  such,  therefore, 
as  ought  not  to  have  been  treated  with  such  pointed  language  as  some  have  thought  proper  to  make 
use  of.  Mr.  Whitworth’s  plan,  whose  main,  and  indeed  only  object,  is  that  of  a wet  basin,  which  I 
suppose  he  was  informed  was  the  great  thing  wanted,  is,  in  this  view,  more  capable  of  being  defended 
respecting  its  situation,  when  considered  as  coming  From  a stranger  viewing  our  river  only  iu  a 
favourable  season,  undisturbed  by  speats  or  affected  by  frosts,  than  those  who  attacked  him  are  aware 
of,  and  is  such  a situation  as  most  strangers  would  have  made  choice  of.  The  lowness  of  the 
ground  where  he  places  it,  the  surface  of  which  is  so  little  above  the  water  of  the  river,  points 
out  how  easily  it  may  be  formed ; its  contiguousness,  how  readily  it  can  he  filled  ; and  being 
so  effectually  removed  from  the  raging  sea  points  out  its  safety;  and,  in  the  view  that  a New 
Leith  may  be  formed  quite  round  its  banks,  and  prove  an  addition  to  the  town,  strikes  a stranger 
with  a propriety  of  situation  that  by  no  means  surprises  me,  especially  when  it  is  considered  how  low 
and  level  the  contiguous  ground  leading  to  the  great  road  to  Edinburgh  is,  to  which  cuts  might  be 
easily  made  from  Mr.  Whitworth’s  basin,  for  lighters  or  small  craft  to  reach  qnite  to  the  side  of  it, 
which  is  by  no  means  impracticable  when  it  is  considered  the  water  in  Mr.  Whitworth’s  basin  is  kept 
up  by  a large  lock.  And  this  situation  for  an  enlargement  of  our  harbour  is  free  of  that  objection 
which  strikes  against  Mr.  Scougal’s  enlargement  immediately  above  bridge,  namely,  occupying  the 
only  ground  that  can  be  properly  allotted  for  ship-building;  which  branch  will  fully  require  for  its 
accommodation  every  inch  on  both  sides  of  the  river.  But,  however  the  situation  pointed  out  by 
Mr.  Whitworth  is  to  be  supported  as  coming  from  a stranger,  yet  it  is  attended  with  such  incon- 
veniences, that,  although  adopted,  I am  convinced  would  not  be  found  to  answer.  The  frosts  in  the 
winter  time,  which  in  this  country  are  frequently  long  and  severe,  would  effectually  render  it  of  little 
use  during  that  season ; and  the  rain  in  our  wet  seasons  would  occasion  such  a fresh  in  the  river,  that 
very  frequently  no  ship  could  be  carried  up  even  by  the  force  of  capstan  or  windlass,  however  powerful 
they  are ; and  being  so  far  removed  from  the  entrance  of  the  harbour  would  make  such  a tedious 
operation  the  reaching  of  it,  that  few  ships  would  attempt  going  up  if  they  could  possibly  find  a berth 
below,  which  they  might  reach  upon  their  entrance.  And  this  tediousness  of  warping  ships  up  the 
nver  would  be  much  increased  by  a cause  that  I hope  shall  ever  be  found  lasting ; that  is,  the  harbour 
being-  thronged  with  shipping,  which,  if  not  enlarged  in  the  manner  pointed  out,  will  be  found  in  the 
summer  season  as  difficult  to  overcome  as  the  frost  and  speats  in  the  winter.  Which  reasons  are  so 
very  obvious  against  the  situation  pointed  out  by  Mr.  Whitworth  for  his  basin  above  the  mills,  that  I 
judge  it  unnecessary  advancing  any  more. 

As  to  the  basin  on  the  north  side  of  the  harbour,  behind  North  Leith  Pier.  Although  it  could  be 
accomplished  for  one  half  the  sum  mentioned,  it  would  not  be  desirable,  as  it  is  quite  out  of  the  way, 
and  will  be  found  not  to  answer  the  trade  in  the  port  of  Leith,  which  requires  the  principal  part  of  its 
accommodation  to  he  on  the  south  side  of  the  river,  to  answer  an  easy  conveyance  to  the  capital. 

Having  now  so  far  stated  my  objections  to  Mr.  Whitworth’s  plan,  as  to  show,  I hope  to  the 
conviction  of  many,  that  neither  the  basin  above  the  mills,  nor  the  other  behind  Norlh  Leitb,  should 
be  adopted,  and  in  such  a way  as  to  convince  your  Lordship  they  deserve  to  be  fully  thought  of  before 
complied  with, — I shall  pass  on  to  consider  a little  Mr.  Scougal’s  last  publication  (his  first  shall  take 
ittle  notice  of,  as  Mr.  Scougal  himself  judged  it  to  have  in  its  construction  so  many  omissions,  or  so 
many  errors,  that  a second  was  necessary  to  set  all  to  rights)  ; but  which,  not  being  so  unexceptionable 
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nor  complete  as  I could  wish,  has  occasioned  me,  together  with  the  attacks  that  have  been  publicly 
given  to  what  I pointed  out  to  your  Lordship  as  a plan  of  improvements  that  might  be  adopted  to 
take  the  trouble  of  a defence.  Mr.  Scougal’s  plan  of  additional  discharging  quays  above  bridge  lies 
open  to  the  same  arguments  as  those  made  use  of  against  Mr.  Whitworth ; and  if  there  found 
successful,  must  also  here  have  influence.  If  it  is  said  that  against  Mr.  Scougal’s  discharging  quays 
they  have  not  so  much  force  as  against  Mr.  Whitworth’s,  on  account  of  not  being  placed  so  far°up  the 
river,  I answer,  what  Mr.  Scougal  gains  in  this  way  he  loses  in  another,  occupying  by  his  discharging 
quays  ground  that  should  ever  be  left  untouched,  for  the  accommodation  of  ship-building.  And 
surely,  if  the  situation  made  choice  of  above  bridge  is  not  so  liable  to  be  frozen  up  as  a basin  filled  with 
river-water,  vet  the  unconquerable  difficulty  of  reaching  so  far  up  in  the  time  of  speats,  and  the  incon- 
venience of  pushing  through  a crowded  harbour,  and  thereby  making  it  a mass  of  confusion,  are  arguments 
that  may  be  urged  with  equal  force  in  the  one  case  as  in  the  other.  And  how  frequent  have  we  seen 
all  the  river  betwixt  the  mills  and  the  bridge  so  frozen  up,  that,  should  it  take  place  again  in  the  same 
degree,  which  I have  no  doubt  of  its  doing,  notwithstanding  nil  the  movement  of  shipping  Mr.  Scougal 
proposes,  this  would  render  even  the  situation  immediately  above  bridge  very  inconvenient.  Several  other 
arguments  might  be  urged  against  laying  out  money  in  forming  discharging  quay's  above  bridge ; such  as 
ships  giving  the  preference  to  those  further  down,  on  account  of  the  nearness  of  access  to  the  entrance  of 
the  harbour,  and  thereby  procuring  a quick  despatch  by  getting  soon  berthed,  when  it  might  be  either 
difficult  or  even  impossible  getting  up,  without  making  a delay  of  a day  or  two,  which  will  frequently 
be  found  to  be  the  case,  and  whose  cargo,  if  timber,  must  be  floated  down  the  harbour,  to  be  carried 
round  to  the  south  or  north  sands,  which  would  effectually  secure  a preference  to  a berth  below,  and 
that  as  far  down  the  harbour  as  possible.  But  as  these  arguments  are  in  general  already  made  use  of 
in  supporting  the  enlargement  of  the  harbour  below  bridge,  I judge  it  unnecessary  here  to  do  more 
than  just  notice  them,  and  shall  pass  from  Mr.  Scougal’s  plan,  without  now  touching  his  hint  of  giving 
interruption  to  the  present  open  harbour,  by  being  in  any  part  thereof  made  a wet  clock,  in  the  way  he 
has  thought  proper  to  point  out ; as  argument  against  that  scheme  have  also  already  been  noticed, 
sufficient  to  show  what  an  interruption  it  would  prove  ; and  especially  it  is  unnecessary,  as  Mr.  Scougal 
seems  to  give  up  with  it,  as  he  says,  “ If  the  gates  are  found  inexpedient  or  hazardous,  they  can°be 
removed which  implies  a doubt  in  his  own  mind  of  the  expediency  of  what  few  seem  to  doubt  either 
the  inconvenience  or  hazard  of. 

But  before  I leave  Mr.  Scougal’s  plan  altogether,  and  as  I have  always  found  an  inclination  to  give 
his  schemes  all  the  support  that  a fair  and  candid  judgment  would  admit  of,  especially  if  I thou  "lit  the 
object  a favourite  one,  I shall  take  the  liberty  of  pointing  out  a situation  for  a wet  basin  in  our  present 
harbour,  which,  in  my  opinion,  will  be  found  much  more  convenient  than  any  that  can  be  placed  in 
the  bed  of  the  river : and  which  I propose  as  an  aid  to  Mr.  Scougal’s  plan,  and  therefore  Lave  not 
introduced  it  as  connected  with  my  own,  but  is  a situation,  if  the  one  I have  pointed  out  along  thi 
sea-shore  is  rejected,  I would  rather  fall  in  with  than  any  that  have  yet  been  proposed.  As  I am  for 
every  accommodation  being  given  for  large  and  tender  ships  (which  is  what  makes  a wet  basin  so  much 
to  be  desired)  to  be  as  near  the  entrance  to  the  harbour  as  possible,  for  the  reasons  already  advanced, 

I would  therefore  propose  that  this  basin  I am  now  to  point  out  should  be  made  in  the  enlargement 
that  I have  proposed  to  take  place  below  bridge  on  the  north  side  of  the  harbour,  to  extend  from 
Mr.  Drybrugh’s  dock  as  far  down  as  the  Sand-port ; where,  on  the  north  side  of  the  Ballast  Quay, 
should  be  placed  the  flood-gates  of  this  basin,  the  south  side  of  which  must  be  a quay  extending  from' 
the  Ballast  Quay  in  aline  with  the  gates  of  Mr.  Drybrugh’s  dock,  and  the  North  Quay  to  be  that  of 
the  present  main  street  of  North  Leith.  At  the  upper  end  of  this  basin  I would  propose  also  a flood- 
gate, that  ships  going  up  the  river  to  repair  may  take,  and  also  let  in  a run  of  water  when  the 
land-floods  happen,  to  clear  it  of  mud.  The  enlargement  of  the  harbour  I have  proposed  will  make 
room  for  this  basin,  and  not  hurt  its  present  accommodation.  It  may  be  said  to  have  almost  a separate 
entrance  from  the  harbour,  at  least  such  as  will  prove  no  inconvenience,— it  will  be  soon  and  easily 
taken, — it  leaves  our  present  harbour  open  for  all  ships  that  are  not  to  be  run  into  it, — it  is  quite  out 
of  the  hazard  of  the  speats  that  frequently  happen  iu  the  river,  aud  which  can  never  affect  ships  taking 

II  >' — m short,  it  is  accompanied  with  every  advantage  that  a basin  in  our  present  harbour  can  possibly 
have : and  against  it  there  seems  only  to  lie  two  objections.  The  first  is — “ Being  on  the  north  side 
of  the  harbour,  although  as  nearly  situated  for  the  accommodation  of  the  south  side  as  possible,  yet  may 
be  found  inconvenient.”  The  other  is — “Although  it  may  be  no  encroachment  on  the  present  harbour, 
yet  may  stand  in  the  way  of  the  South  Quay  being  made  so  broad  as  could  be  wished.”  As  for  the 
first,  I would  propose  a drawbridge  being  placed  at  the  New  Quay,  as  laid  down  in  Mr.  Whitworth’s 
plan,  with  a quay  and  drawbridge  quite  across  the  dock,  if  thought  necessary,  to  make  an  easy  com- 
munication to  all  sides  of  it : — this,  with  the  present  bridge  at  the  head  of  the  harbour,  would  tend  in  a 
great  measure  to  remove  the  objection  of  inconvenience  respecting  its  situation.  As  for  the  other, 
respecting  making  the  South  Quay  so  broad  as  might  be  wished,  yet  additional  breadth  might  be 
obtained  where  this  quay  stands  most  in  need  of  it;  the  sweep  of  the  harbour,  even  in  its  present 
state,  favours  it. 


inus  my  -bord,  l have  pointed  out  a situation  for  a basin  in  our  present  harbour  (if  one  then 
must  be)  that  at  least  deserves  your  notice ; and  I hope  the  gentleman  whose  plan  I wish  thereby  t< 
aid,  will  at  least  thank  me  for  my  good  intention. 

The  argument  of  hazard  by  speats  in  tl 
and  capacious  basin,  of  whose  dimensions 

that  also  large  basin  pointed  out  by  Mr.  Ker.  It  is  free 'of  every  unpleasant  "circumstance  of  this 
nature;  and  forms  so  agreeable  a picture,  that  it  has  once  and  again  drawn  my  attention;  and  as 
ui?Ve  £ 1 , ^.ast®  ,n  t!.iat  'va^»  u was  not  without  design  I put  it  last  in  order  to  be  considered, 

although  a publication  prior  to  Mr..  Scougal’s,  that  I might  find  a little  relief  in  its  contemplation,  after 
the  fatigue  of  canvassing  the  plans  of  others.  This  is  the  plan  that  Mr.  Whitworth  calls  “ the  most 
grand  design  of  any  that  has  been  exhibited.”  It  is  well  he  has  not  termed  it  the  most  elegant  and 
grand  he  ever  saw,  or  that  the  situation  of  the  town  and  harbour  would  admit  of.  This  would  rather 
have  pointed  out  a want  of  real  taste  in  that  gentleman,  which  I have  not  yet  discovered.  As  I have 
now  entered  on  the  pleasant  contemplation  of  what  is  picturesque,  I purpose  to  point  out,  before  I 
leave  it,  a plan,  that  I hope  shall  be  allowed,  even  by  Mr.  Whitworth,  to  be  nothin"  short  of  the  grand 
design,  and,  from  the  expense  that  may  attend  it,  not  very  much  further  removed  from  the  possibility  of 
execution.  Notwithstanding  the  favourable  appellation  given  by  Mr.  Whitworth,  Mr.  Ker  has  thought 
fit  to  give  his  remarks  an  angry  reply ; and  surely  I cannot  be  blamed  by  Mr.  Whitworth  if  I should 
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dispute  wilt  lie  has  here  been  pleased  to  adrance,  by  allowing  he  goes  rallies  too  far  in  airing  it  so  a 

hasty  and  decided  a superiority  even  in  point  of  elegance,  and  thereby  endeavour  to  soothe  Mr.  Ker  f!?  C' 

a little,  and  reconcile  him  to  remarks  that  have  done  him  so  much  -justice.  And  I hope  I will  not  be  Lem, 

thought  unfriendly  by  Mr.  Ker,  endeavouring  to  reconcile  him  to  one  who  has  not  only  so  well  minted  

out  the  hazard  of  his  proposed  wide-extended  basin  in  its  execution,  but  also  the  vast  expense  that  will  No.  4. 

be  found  to  attend  it,  which,  notwithstanding  all  the  returns  proposed  by  Mr.  Ker  will  be  found  to  SMrreff,  onen- 

leave  a very  heavy  balance  and  thereby  occasion  heavy  lock-dues,  which  the  projector  would  certainlv  Iai'Sinf!  >,ld  i“- 

be  exposed  to  pay,  as  no  doubt  hrs  attachment  to  his  own  plan  would  make  him  run  hia  ship  in  as  H™ 

oft  ss  she  enters  the  harbour.  I have  already  observed,  that  I am  at  a loss  to  find  out  how  a sheet  of  “d  T°'™' 

water  in  one  place  of  the  town,  of  the  same  extent,  should  be  more  elegant  than  another,  unless  it  is  bv 

the  form  into  which  it  is  cast ; and  surely  an  oblong  shape,  only  straisht  on  one  side,  is  none  of  thos'e 

figures  that  has  the  highest  pretensions  to  elegance.  The  plan  Mr.  'Whitworth  alludes  to  in  his 

remarks,  of  a basin  constructed  along  the  sea-shore,  although  now  restricted,  was  ns  capacious  and 

large  as  Mr.  Iier  s,  and  being  on  all  sides  of  an  equal  elliptic  form,  has  a much  higher  claim  to  elegance: 

1 renfre?-  , vantap  of  the  houses  on  its  quays  was  also  observed  to  be  superior  to  those  on  the  sides 
of  Mr.  Ker  s,  as  they  would  be  open  to  a view  of  the  Frith,  and  thereby  a most  pleasant  situation.  It 
has  also  been  shown  to  be  a real  addition  to  both  town  and  harbour,  without  pulling  down  almost  one 
house  of  any  considerable  value;  whereas  this  plan,  at  first  sight,  shows  what  vast  number  of  houses  it 
pulls  down,  and  what  useful  property  it  occupies  where  many  might  be  built.  Had  the  houses  pulled 
down  bv  this  extended  basin  been  the  worst  and  most  irregular  in  the  town,  the  destruction  it  makes 
might  have  been  put  up  with ; but  it  not  only  pulls  down  property  of  value,  but  cuts  up  a most 
agreeable  and  spac'ous  street,  and  by  its  long  shape  separates  one  part  of  the  town  from  another  : 
whereas  the  basin  proposed  along  the  sea  is  not  only  a real  addition,  but  leaves  the  town  and  present 
discharging  quays  quite  connected for  all  which  reasons  I do  not  give  it  that  preference  which  some 
may  perhaps  be  inclined,  as  a plan  to  be  adopted  for  real  use,  whatever  merit  there  may  be  in  its 
projection,  and  however  pretty  a picture  it  makes  as  represented  to  us  upon  paper.  But  if  elegance, 
more  than  use,  was  to  be  attended  to,  however  great  the  expense,  what  suppose  it  should  be  tried  if  a 
more  grand  design  could  still  be  formed,  attended  with  this  advantage  of  pulling  down  a most 
irregular  ill-built  part  of  the  town,  and  having  its  discharging  quays  more  connected  with  those  we  have 
™ " I1'6  onewe  have  now  been  considering,  the  eleg  nice  of  which  has  been  held  forth  by 

Mr.  Whitworth  as  its  greatest  property  ? Taking  it  for  granted  I have  your  Lordship’s  liberty,  shall 
for  once  suppose  that  part  of  Leith  pulled  down  lying  betwixt  the  Tolbooth  Wynd  and  St.  Andrew’s 
Street,  and  a spacious  open  there  made,  which  comprehends  a considerable  number  of  irregular  ill-built 
houses,  which  the  town  would  be  well  free  of;  and  in  this  open  a large  basin,  formed  of  a crescent 
shape,  the  extended  part  of  which  from  the  harbour,  reaching  so  far  as  the  main  street  leading  by  the 
church  to  the  city,  would  make  a spacious  basin  with  discharging  quays,  forming  elegant  streets,  and 
whose  extended  wings  would  join  those  we  have  already  leading  up  and  down  our  present  harbour,  and 
tJjerfby  stand  quite  connected.  But  suppose  for  elegance  sake  I should  still  go  a little  further,  and  at 
the  head  of  this  crescent  make  an  open,  and  reach  a canal  quite  across  to  the  Links. 

A still  greater  extension  of  plans  and  designs  might  be  pointed  out,  by  looking  towards  the  river; 
and  by  clearing  its  banks  of  every  incumbrance,  lakes  and  canals  might  there  be  formed,  sufficient  to 
environ  the  capital  itself.  But  I suppose  enough  has  been  already  said  to  secure  from  Mr.  Whitworth 
the  appellation  of  the  grandest  design  yet  proposed,  and  to  show  your  Lordship  and  Council,  when 
expense  is  not  to  be  regarded,  that  the  harbour  of  Leith  is  capable  of  vast  improvement  j for,  even  in 
this  last  design,  there  is  nothing  pointed  out  but  what  is  within  the  compass  of  execution,  but,  1 
suppose,  equally  removed  from  it  as  any  other  plan  that  may  be  found,  dividing  our  town,  cutting  up 
our  streets,  and  dealing  destruction  around  in  sneha  way  as  its  adoption  would  be  extremely  hurtful  to 
many.  It  is  not  sufficient  argument  to  say,  value  is  given  by  jury;  for,  although  the  valuation  by 
jury  is  the  best  way  that  possibly  can  be  pointed  out,  yet  such  frequently  fall  short  of  the  value  of 
property  to  individuals,  who  maybe  so  situated,  respecting  the  carrying  on  of  their  trade,  that  their  loss 
cannot  easily  be  made  up ; and  therefore  the  plans  that  pull  down  least  valuable  property,  and  prove 
the  greatest  additional  advantage,  are  surely  to  be  most  attended  to.  I freely  allow  this  argument  of 
economy  may  be  earned  loo  far,  and  so  much  regard  paid  to  it  as  to  prevent  an  useful  design  being 
earned  into  execution,  which  is  to  be  guarded  against.  The  golden  mean  is  the  course  I hope  your 
Lordship  and  Council  shall  be  directed  to  follow,  and  thereby  neither  show  an  unbecoming  extravagance, 
nor  a mean  saving.  For  which  purpose,  I would  again  recommend  the  making  application  to  Mr. 

Whitworth,  or  some  such  professional  gentleman,  who  may  now  have  seen  the  objections  and  advantages 
attending  each  plan  that  has  been  produced,  to  lay  before  your  Lordship  and  Council  another  design, 
which  may  be  found  to  give  general  satisfaction ; and  to  whom  I shall  leave  the  calculations  of  estimates, 
without  here  attempting  any,  as,  from  want  of  experience  in  that  way,  I am  convinced  any  I could  give 
might  he  as  uncertain,  and  as  little  to  be  depended  upon,  as  some  of  those  which  have  already  been  kid 
before  you. 

As  I have  already  paid  considerable  attention  to  Mr.  Whitworth’s  remarks  as  they  fell  in  the  way  to 
be  answered,  so  far  as  they  pointed  out  objections  to  the  plan  I had  the  honour  of  laying  before  your 
Lordship,  it  is  therefore  unnecessary  to  take  further  notice  of  that  publication.  Only  I find  myself 
inclined  here  to  caution  Mr.  Whitworth  against  laying  too  much  stress  on  his  argument  of  impractica- 
bility respecting  my  sea-dyke,  as,  if  successful,  will  be  of  equal  force  against  his  basin  in  North  Leith; 
and  as  his  argument  of  interruption  as  to  the  entrance  of  my  basin  can  be  employed  with  more  advantage 
against  his  own  and  Mr.  Scougal’s  discharging  quays  placed  so  far  up  the  river,  I would  advise  it  also 
to  be  passed  from. 

The  improvement  that  is  now  proposed  by  your  Lordship  and  Council  for  the  harbour  of  Leith  will 
not  only  be  of  benefit  to  many  in  the  city  who  are  very  considerably  interested  in  the  exports  and 
imports  that  take  place,  but  the  increase  of  trade  that  such  accommodation  paves  the  way  for  will 
greatly  add  to  the  city's  revenues.  And  after  guarding  your  Lordship  against  an  opinion  of  casting  the 
net  for  personal  praise,  in  the  extension  of  a trade  of  which  I have  had  but  a small  share  in  comparison 
with  others,  may  I be  allowed  to  add,  the  gentlemen  of  Leith  in  general  are  not  undeserving  of  the 
accommodation,  so  far  as  it  may  suit  them;  they  have,  of  late  years,  shown  such  a spirit  for  the  increase 
and  extension  of  trade,  that  merits  every  encouragement — the  aiding  of  which  is  a national  benefit; 
and  its  advancement,  however  much,  to  be  desired,  and  however  much  it  stands  in  need  of  the  enlarge- 
ment of  our  harbour,  and  other  improvements  that  have  been  or  may  yet  be  pointed  out  as  necessary, 
yet  it  is  with  reluctance  that  your  Lordship  and  Council  are  looked  to  for  the  necessary  advance,  which, 
although  it  may  be  returned  to  the  city  by  additional  revenue,  in  the  mean  time  is  an  advance  that  all 
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concerned  would  wish  lo  shun.  As  it  is  a national  advantage  having  the  port  of  the  capital  'made  r 
extensive  use,  I hope  it  will  not  he  thought  improper  my  taking  notice  of  the  very  considerable ' 
from  Government  that  some  towns  in  England  obtained  for  similar  improvements ; and  it  is  not  dot  bun 
that  our  Most  Gracious  Sovereign,  whose  most  envenomed  enemies  could  never  char-re  with  intrratiti 1 
would  lend  a favourable  ear  to  an  application  for  aid  to  improve  the  principal  port'of  that  part  of ?' 
dominions  which  gave  such  assistance  in  the  late  unhappy  war,  especially  when  coining  from  that  * 
which,  at  a considerable  expense,  presented  His  Majesty  with  a body  of  men  who,  during  the  .h™ 
time  they  had  lo  act,  showed  they  were  extremely  fit  for  nulional  service.  And  when  Sur  Re,  I 
Sovereign  shall  further  remember  how  our  sons,  nud  even  aired  men,  poured  into  his  fleets  and  ami 
to  oppose  prevailing  foes,  how  is  it  possible  lliat  one,  with  whom  stands  connected  every  virtue  „|,  !L  . 
crowned  head  ought  ever  to  hold  out  for  imitation,  would  refuse  lo  lislen  to  so  very  proper  a reouM 
Hint  of  put  he  aid  for  the  improvement  of  a port  which  will  tend  also  to  make  a considerable  addition  lo 
tlie  national  revenue,  by  the  additional  duties  that  an  increase  of  trade  is  attended  wiih  ■ and  which 
public  aid  will  have  the  happy  effect  of  preventing  any  additional  burthen,  that  the  whole,  if  advanced 
iroin  the  city  s funds,  would  necessarily  occasion. 

tl,if  mifl  b0t  1 n1Ve  bT’  l,re,ailed  "foil  “ fey  niy  views  before  your  Lordship  and  Council  in 
tins  public  way,  I find  it  out  of  my  power  making  another  copy  of  what  is  now  presented,  mid  therein 
recnlymg  any  errors  that  may  have  crept  in.  I am  therefore  shut  up  to  the  necessity  of  rejectin'*  the 

solicitation  of  some  altogether,  or  of  begging  your  Lordship’s  acceptance  of  what  is  now  offered 
drnwn  m almostlts  first  state  ; which  last  I have  ventured  upon,  hoping  that  unintended  errors  will  be 
dby’h‘l°d  "ot‘“  “"’I  'aheii  of  hints  tnat  may  he  of  use  to  the  public,  whose  interest,  if  in  the 
least  Ihereby  promoted,  the  great  design  m writing  is  obtained  by, 

My  Lord, 

Your  Lordship's  and  Council’s 

Most  obedient  and  very  humble  Servant, 

To  the  Right  Hm  the  Lord  Promt  Robert  Sunup,. 

Magistrates , and  Town  Council  of 
the  City  of  Edinburgh. 


Explanation  of  Mr.  Siiirreff’s  Plan  of  Leith  Harbour. 

A. — The  enlargement  of  the  harbour  on  the  north  side,  which  may  he  kept  open,  or  made  a wet 

basin,  as  laid  down  in  the  plan : — this  situation  most  convenient,  being  near  the  entrance  of 
the  harbour,  and  quite  free  from  speats  in  the  river. 

No.  ] . The  entrance  to  the  basin  on  the  north  side  of  the  ballast  quay,  which  can  be  taken  with 
ease,  and  is  no  interruption  to  the  Harbour. 

2.  The  upper  flood-gate  of  the  basin,  which  ships  may  take  going  up  the  river  for 

the”  Min  ^ ^ ^and‘^00(^s  may  be  allowed  to  enter,  when  necessary  for  clearing 

3.  The  quay  forming  the  basin  on  the  south  side  next  the  harbour,  which  serves  as  a dis- 

charging quay  to  both,  and  runs  in  a line  with  the  ballast  quay,  and  south  end  of  the 
upper  dry  dock.  Tins  dock  ought  to  give  way  to  the  improvement  to  make  it  complete. 

4.  i ne  draw-bridge  placed  at  the  new  quay  to  make  an  easy  communication  with  the  basin 

and  south  quay  of  the  harbour. 

B.  The  additional  breadth  proposed  for  the  south  quay,  the  narrowness  of  which  has  been  found  of 

great  inconvenience. 

C. — The  melioration  of  North  Leith  by  dry  docks,  and  the  extension  of  the  harbour  on  that  side,  which 

North  Quay”131"  t0  bccome  an  additioi,al  discharging  quay,  and  therefore  termed  the 
■D-  The  building-grounds  on  both  sides  of  the  river  above  North  Leith  Bridge. 

5.  North  Leith  Bridge  to  be  made  a draw-bridge,  to  allow  ships  to° go  up  and  come  down 

from  the  building-grounds. 

6.  The  small  quays  on  both  sides  of  the  river  leading  to  the  building-ground  necessary  for 

the  accommodation  of  those  who  may  be  giving  assistance  to  the  ships  that  may  be  going 
up  or  coming  down  the  river.  J 

E.— The  projected  basm  on  the  south  side  of  the  river  placed  so  near  the  entrance  of  the  harbour  as 
7 to  b®  soouand  easily  taken,  and  so  situated  along  the  sea-shore  as  proves  but  little 
fl  °n  tbe  town»  whole  of  which  may  be  taken  from  the  ground  the  sea  over- 
flows, if  thought  proper.  s 

t]'  T&eeharbourt0  ^ baSin  by  a flood'Sate  at  ‘be  foot  of  the  present  discharging  quay  of 

8.  East  quay  of  the  basin,  on  which  houses  may  be  built,  as  represented  on  the  plan,  and 
will  be  round  most  pleasantly  situated. 

9'  TplanVeSt  8idC  °f  the  taSin’  °n  wWch  houses  may  be  also  built>  as  represented  in  the 

10.  The  upper  eud  of  the  basin,  to  which  the  road  by  the  Assemblv-hall  ioins.  and  is  the 
road  intended  to  go  along  through  the  gardens  at  the  head  of  the  town,  till  it  join  the 
great  road  leading  to  the  city. 

1L  be  US6d  f?rminS  a temPorary  defence  against  the  sea,  placed  at  six 

or  eight  feet  distance,  on  which  planks  are  fixed,  made  water-tight,  in  which  ports  must 
be  made  to  let  out  the  water,  if  the  sea  should  at  any  time  get  in. 

E. — Additional  roads  and  streets. 

briS-e6  'thr3'llermLPrinfPElly  lutended  by  this  Plan>  are  an  enlargement  of  the  harbour  below 
thedSnnd  Pnn-^-  J ntc®ssary--‘be  melioration  of  North  Leith— dry  docks  at 

bridge  Uid  “or  forlhSp Zlting°  S°Ut  S“”as-“d  S™™  on  both  sides  of  the  river  above 
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Report  by  John  Rennie,  Esq.,  F.R.S.,  on  Leith  Harbour  and  projected  Docks. 

My  Lord  and  Gentlemen,  London , November  10,  1 709 

Agreeable  to  the  minute  of  your  lordship  and  Council  of  the  29th  of  August  last,  I carefully 
inspected  the  Harbour  of  Leith*  and  made  such  soundings,  borings,  and  remarks  as  appeared  neces- 
sary for  the  purpose  of  not  only  considering  Mr.  Whitworth’s  plans  and  reports  for  the  enlargement 
of  the  Harbour,  but  also  to  enable  me  to  form  my  own  opinion  thereon,  on  which  account  I jud-red 
it  requisite  to  have  a complete  survey  taken  and  a plan  made  of  the  town  and  harbour  as  it  nowls- 
including  the  coast  or  shore  as  far  west  as  Newhaven,  and  employed  Mr.  John  Ainslie  to  do  it,  which 
plans,  sections,  soundings,  and  borings  I had  the  honour  of  presenting  to  your  lordship  and  council 
in  October  last.  1 

The  Harbour  of  Leith  in  its  present  state  labours  under  many  disadvantages  besides  those  peculiar 
to  dry  or  tide  harbours.  It  is  much  too  small,  and  the  water  is  too  shallow  for  the  present  extensive 
and  increasing  trade.  The  vessels  on  the  breaking  up  of  ice  frequently  sustained  great  damage  and 

even  some  in  heavy  floods  which  are  frequent  in  this  river. 

There  is  great  want  of  room  for  building  and  repairing  ships,  and  of  consequence  most  of  the 
vessels  which  belong  to  this  port  are  obliged  to  be  built  at  Hull,  or  other  places  distant  from  Leith  to 
the  great  detriment  of  the  merchants,  traders,  and  place  in  general. 

There  are  only  two  dry  docks,  and  these  have  not  sufficient  room  for  the  business  of  repairs,  and 
cannot  accommodate  the  trade  always  when  wanted.  There  are  neither  convenient  cranes  for  the 
loading  and  discharging  of  vessels,  nor  proper  sheds  on  the  quays  for  preserving  the  goods  from  wet 
while  the  revenue  officers  are  ascertaining  the  duties,  or  carriages  employed  in  taking  them  awav. 
Nor  do  the  present  narrow  quays  admit  of  such  conveniences  being  erected. 

The  Harbour  might  certainly  be  considerably  improved  by  cutting  off  the  awkward  projections  in 
North  Leith,  and  making  a broad  quay  on  that  side.  But  to  do  this  the  present  dry  docks  must  be 
removed,  and  others  made,  which,  in  my  opinion,  would  be  attended  with  more  expense  than  advan- 
tage ; for  this  Harbour  is  too  narrow  to  admit  of  a considerable  number  of  vessels  being  properly 
accommodated,  and,  therefore,  this  seems  an  ineligible  plan. 

The  bed  of  the  river  above  the  Old  Bridge  might  be  widened  and  deepened,  and  quays  might  be 
extended  quite  to  Leith  Mills,  which  would  at  least  double  the  capacity  of  the  Harbour,  and  were 
accommodation  wanted  for  small  vessels  only,  there  is  no  doubt  that  such  an  extension  would  be  the 
cheapest  that  could  be  devised.  But  not  only  is  additional  room  wanted,  but  a great  depth  of  water; 
for  the  size  of  the  vessels  is  increasing  as  well  as  their  numbers. 

Experience  has  shown  that  goods  and  merchandise  from  foreign  ports  can  be  carried  much  cheaper 
in  large  than  in  small  vessels.  It  appears  from  the  very  able  Report  of  the  Committee  of  the  House 
of  Commons  in  May,  1796,  respecting  the  trade  of  London  that  the  average  dimensions  of  vessels 
trading  to  foreign  ports  in  1702  were  about  96  tons  each.  In  the  year  1751  they  had  increased  to 
132  tons,  and  in  1794  to  196  tons,  which  is  more  than  double  the  average  in  the  year  1702,  and  I 
believe  I may  say  that  the  experience  of  London  has  been  confirmed  by  almost  every  port  in  the 
kingdom.  Therefore  additional  depth  of  water  seems  necessary  to  the  accommodation  of  the  trade  of 
Leith  as  additional  room,  for  without  this  the  trade  must  be  confined  to  small  vessels,  and  if  so,  Leith 
must  be  excluded  from  any  extensive  foreign  commerce. 

The  Harbour  of  Leith  is  formed  and  kept  open  by  the  small  river  that  passes  through  it  to  the  sea, 
and  like  all  such  harbours  is  liable  to  considerable  variations  in  depth  according  to  the  wetness  or 
dryness  of  the  season.  For  when  the  season  is  wet,  there  being  a proportionally  greater  quantity  of 
water  iu  the  river,  it  of  course  scours  the  bottom,  and  vice  versa.  But  there  is  a point  to  which  the 
depth  can  extend  and  no  further  (unless  an  additional  quantity  of  water  can  be  brought  into  it).  This 
depth  depends  on  the  tenacity  of  the  soil,  area  of  the  section,  and  obstructions  the  water  meets  by  the 
shipping.  In  a river  whose  quantity  of  water  is  given,  the  depth  will  he  nearly  inversely  as  the  width. 
We  know  what  the  present  depth  and  width  of  the  channel  above  the  Old  Bridge  is,  and  were  the  latter 
greatly  increased  we  must  not  expect  that  the  depth  will  be  preserved.  I do  not  mean  to  infer  from 
this  that  no  additional  depth  can  be  maintained  if  widened  a little,  for  it  is  evident,  the  tenacity  of 
the  soil  above  the  Bridge  is  such  that  the  river,  without  the  assistance  of  art,  can  make  no  great 
impressiou  on  it;  but  if  once  cut  to  a certain  section  it  would  preserve  it  in  that  state,  providing  the 
section  was  not  too  great.  This  being  admitted,  we  must  look  for  accommodation  elsewhere  than  in 
the  present  channel  of  the  water  of  Leith. 

Mr.  Whitworth  proposes  to  make  a wet  dock  in  the  low  grounds  about  Leith  Mills,  communicating 
■with  the  Harbour  by  a canal  and  lock  at  the  Old  Bridge.  In  this  situation  the  ground  is  low  and 
favourable  for  such  a project,  but  as  vessels  must  pass  through  the  present  Harbour  to  the  lock  at  the 
mouth  of  the  canal,  they  could  only  enter  it  with  the  depth  of  water  that  could  be  there  maintained, 
which  could  never  be  so  great  as  at  the  mouth  of  the  Harbour,  and  as  sometime  must  be  consumed  in 
getting  from  the  bar  to  said  entrance,  the  distance  being  nearly  three-quarters  of  a mile.  Vessels 
coming  in  at  the  point  of  high  water  would  not  only  lose  some  part  of  the  tide,  but  suffer,  also,  from 
the  depth  being  less  than  on  the  bar.  The  narrowness  of  the  Harbour  is  also  an  objection,  for 
although  a considerable  number  of  vessels  will  principally  frequent  the  present  harbour,  those  going 
into  the  dock  must  suffer  much  detention,  by  passing  through  that  part  where  they  will  lay.  And 
when  I add  to  this  the  deficiency  of  water  in  dry  seasons  for  the  supply  of  the  docks,  and  leakage, 
and  for  scouring  the  bar  at  the  time  it  is  most  wanted,  I do  not  hesitate  to  give  a decided  opinion 
against  a wet  dock  in  the  low  grounds  above  Leith  Mills,  having  its  entrance  through  the  present 
Harbour  and  level  above  that  of  the  spring  tides. 

The  objections  that  lie  against  a dock  in  this  situation  (having  its  entrance  through  the  Harbour) 
lie  equally  heavy,  nay  more  so  against  a dock  in  the  channel  of  the  river  above  the  Old  Bridge,  for 
such  a dock  must  be  made  by  a dam  across  the  river.  Not  only  the  regular  flow  of  its  waters  through 
the  Harbour  would  be  obstructed,  but  the  influx  of  the  tide,  which  also  assists  in  scouring  the  bar, 
lessened,  and  thereby  the  depth  of  the  entrance  must  be  greatly  diminished,  while  at  most  the  greatest 
advantage  that  would  be  gained,  would  be  accommodation  for  small  light  vessels,  which  would  be 
liable  to  injury  from  ice,  floods,  &c.,  &c. ; and  the  berths  for  large  vessels  must  be  confined  to  the 
lower  part  of  the  Harbour ; where  there  is  neither  sufficient  cranes  for  loading  or  discharging  their 
cargoes,  nor  sufficient  room  on  the  present  quay  for  their  erection,  and  room  cannot  be  obtained  unless 
it  is  extended  a considerable  way  into  the  river,  or  the  houses  iu  front  of  the  shore  removed  backward, 
either  of  which  would  be  attended  with  more  expense  than  utility. 
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22  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

"Were  the  dam  to  be  placed  much  lower  than  the  Old  Bridge,  i.  e.,  were  the  present  Harbour  con- 
verted into  a wet  dock,  the  expense  would  be  greater,  and  if  the  course  of  the  river  were  to  be  turned 
through  the  citadel,  the  almost  immediate  destruction  of  the  port  would  follow. 

For  these  reasons  it  appears  to  me  that  the  improvement  on  the  present  Harbour  should  be  con- 
fined to  the  making  of  good  quay  walls,  cutting  off  projecting  and  inconvenient  places,  advancing 
them  forward,  where  the  regular  slope  required,  digging  the  bed  of  the  river  and  harbour  to  an  uniform 
depth,  which  the  toughness  of  the  till  prevents  the  river  from  doing,  and  scouring  away  the  mud  bv 
loosening  it  in  floods,  and  in  general,  assisting  the  means  which  nature  has  afforded  of  putting  anjj 
keeping-  in  it  as  good  a slate  of  repair  as  it  will  admit  of.  But  further  than  this  ought  not  to  be  done- 
for  a dry  harbour,  where  vessels  must  take  the  ground  every  tide,  is  unfit  for  those  of  a lar*e  and 
slender  construction,  as  they  are  unable  to  hear  the  weight  of  their  cargoes  when  laying  aground. 
When  I say  this,  however,  I wish  it  to  be  understood  that  I am  speaking  of  the  Harbour  for  loading 
and  discharging  only,  for  the  upper  part  of  it,  i.  e.  between  the  Old  Bridge  and  Leith  Mills,  may  be 
applied  to  most  valuable  purposes,  namely,  for  building  of  ships,  and  laying  up- of  light  vessels  and 
hulks,  for  which  purpose  the  channel  should  be  widened  a little  and  deepened,  and  building  slips 
should  be  constructed  on  each  side  of  it,  and  let  to  different  ship  builders,  and  I have  no  doubt  the 
channel  might  he  kept  of  sufficient  dimensions  for  this  purpose.  There  is  now  ten  feet  wuter  at  a wood 
spring  tide,  nearly  as  high  as  Leith  Mills,  and  about  12  to  13  feet  at  the  Old  Bridge,  and  18  inches 
or  2 feet  more  might  be  made  and  preserved,  but  this  will  depend  in  a certain  degree  on  the  depth 
to  be  made  on  the  bar,  about  which  I shall  afterwards  say  something. 

The  Harbour  of  Leith  has  in  common  with  all  river  harbours  its  bar,  which  appears  by  Mr.  Ainslie’s 
plan  to  he  about  200  yards  distant  from  the  point  of  the  East  Pier,  and  which  varies  in  distance  and 
depth  according  to  the  quantities  of  water  sent  down  by  the  river,  the  direction  and  extent  of  the 
winds,  and  heights  of  the  tide.  The  bar  is  formed  at  the  place  where  the  waters  of  the  river  and  tide 
become  equal  in  force  to  each  other,  and  create  a stagnation  during  which  they  deposit  the  silt  they 
contain,  and  form  a sand-bank.  This  bank  is  also  varied  and  enlarged  by  the  north  and  north-east 
winds,  the  former  meeting  the  river  and  returning  tide  directly  in  the  face,  and  the  latter  bringing  sand 
from  the  eastward  through  the  opening  between  the  Beacon  rocks  and  the  Black  rocks. 

Had  this  latter  chain  been  continued,  the  bar  or  entrance  would  have  been  more  sheltered,  and  of 
course  it  would  have  suffered  less  from  that  quarter.  Nothing,  therefore,  very  great  in  the  way  of 
deepening  can  be  done,  unless  by  sheltering  the  channel,  preserving  its  direction  straight  and  bring- 
ing down  more  back  and  scouring  water  in  the  absence  of  the  tide. 

The  best  means  of  effecting  this  would  be  to  extend  the  east  pier  to  seaward,  but  this  would  be  * 
attended  with  very  great  expense.  The  idea  that  has  been  suggested  of  narrowing  the  mouth  would 
I apprehend  be  attended  with  little  beuefit ; for  although  it  would  certainly  deepen  the  channel  where 
the  contraption  is  made,  and  perhaps  a short  way  up  the  harbour,  yet,  so  soon  as  it  got  beyond  the 
mouth  it  vvould  be  obstructed  by  the  sea  as  it  now  is,  and,  although  by  continuing  the  body  of  back- 
water undivided  to  some  further  distance,  yet  it  would  only  drive  the  bar  a little  further  to  seaward 
without  materially  increasing  its  depth. 

The  fact  is,  the  tide  ebbs  too  far  beyond  the  point  of  the  pier,  and  it  is  useless  to  deepen  the  mouth 
of  the  harbour  while  between  it  and  the  sea  is  a shallow  bar.  The  mouth  itself  is  nearly  sufficiently 
deep  already  as  appears  by  the  soundings  on  the  plan  which  shows  nearly  3 feet  more  depth  than  on  the 
bar.  I am  therefore  of  opinion  whatever  money  is  expended  in  improving-  the  entrance  to  the  harbour, 
should  be  expended  in  extending  the  south  pier,  or  in  something  that  will  lead  to  the  same  effect. 

What  occurs  to  me  as  the  least  expensive  mode  is  to  build  3 or  4 strong  jetties  or  buttresses  in  the 
sand  between  the  north  point  of  the  east  pier  and  the  Beacon  rocks,  to  prevent  the  channel  of  the  river 
from  meandering  to  the  eastward,  and  thereby  make  it  exert  in  the  proper  direction  its  force  on  the 
bar,  which  with  the  assistance  of  the  water  from  a wet  dock  (as  afterwards  proposed)  to  be  employed 
at  low  water,  would  when  the  sand  is  properly  loosened  as  it  must  be  by  art,  scour  away  the  sand,  and 
give  at  least  2 feet  of  additional  depth  which  in  a good  springtide  would  make  the  whole  18  feet.  Much 
beyond  this  we  need  not  look  for  to  the  present  entrance. 

Haying-  now  given  my  opinion  with  respect  to  the  present  harbour,  with  the  impropriety  of  con- 
structing wet  docks  in  the  channel  of  the  river,  or  above  Leith  Mills  having  their  entrance  through 
the  harbour,  I will  next  consider  the  different  situations  on  which  wet  docks  may  be  formed,  having 
their  entrance  as  near  to  the  mouth  of  the  harbour  as  possible,  both  on  account  of  ships  being  able  to 
■enter  them  with  as  great  a depth  of  water  as  they  can  pass  the  bar,  and  on  account  of  their  being 
applied  as  reservoirs  to  assist  in  sconring  it  down,  and  keeping  a greater  depth  of  water  therein.  In 
viewing  the  sites  of  the  towns  of  south  and  north  Leith,  I was  particularly  struck  with  the  former  by 
the  timber  brought  to  the  glasshouses,  and  therefore  I examined  the  ground  with  great  care  and  atten- 
tion, both  within  the  sea  mark  as  far  as  the  starting  and  distance  posts,  and  also  within  the  timber 
bush,  and  along  by  the  naval  yard  to  the  glass-houses.  In  this  examination  I was  much  disappointed 
by  finding  that  the  till  or  clay  within  the  sea-mark  lay  generally  at  the  depth  of  from  14  to  15  feet 
under  the  sand.  That  is  from  2*7  to  29  feet  under  the  top  of  the  index  on,  the  west  pier,  which  shows 
the  depth  of  water  on  the  bar,  and  where  the  top  is  marked  21  feet  9 inches,  except  just  by  the  glass- 
houses, where  it  is  only  24  feet.  In  one  place  of  the  timber  bush  No.  8 on  the  plan,  it  lies  24  feet, 
but  nearer  to  St.  Bernard  Street,  and  about  the  whale  oil  house,  at  Nos.  9,  10  and  1 1 on  the  plan, 
it  was  only  from  13  feet  10  inches  to  15  feet  10  inches,  but  at  No.  12  by  the  naval  yard  at  26  feet  9 
inches,  no  clay  was  found,  and  at  No.  13  in  the  Links,  and  at  Scott  aud  Kid’s  timber-yard,  at  20 
feet  no  clay  was  found.  In  the  first  bore  No.  8 in  the  timber  bush  at  17  feet  a bed  of  day  was  found 
which  was  only  2}  feet  thick.  From  this  to  the  lower  bed  was  a running  sand,  into  which  bed  we 
bored  31  feet,  when  the  bore  twisted,  and  would  go  no  further. 

At  Nos.  9,  10  and  11  we  bored  4 feet  2 inches,  2 feet  9 inches,  and  5 feet  10  inches  into  the  clay, 
but  did  not  get  through  it.  In  fact  it  was  so  stiff  that  the  boring  rod  though  made  of  iron  II  inch 
square  would  not  stand  the  twist.  I was  therefore  unable  to  ascertain  whether  this  bed  might  not 
have  ended  at  the  same  depth  as  that  in  No.  8,  which  perhaps  is  not  of  much  consequence  in  the 
present  state  of  the  question.  From  all  these  we  may  conclude,  that  an  irregular  lump  or  projecting 
point  of  clay  lies  in  this  spot,  but  that  the  general  bed  between  the  glass-house  street  and  the  sea  lies 
at  least  24  feet  under  the  top  of  the  index  at  the  top  of  the  west  pier.  This  shows  the  judicious 
choice  of  ground  made  by  the  late  ingenious  Mr.  Smeaton  in  the  year  1752,  for  making  au  entrance 
to  a dock  (which  he  proposed  to  be  where  the  assembly-rooms,  and  buildings  south  and  east  of  it  now 
stand)  through  the  very  clay  now  described.  But  what  was  judicious  in  his  time  has  been  rendered 
much  otherwise  by  the  many  valuable  houses  and  property  that  has  of  late  years  been  erected  there. 
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Taking  the  value  of  these  into  consideration,  I am  of  opinion  if  any  clock  he  made  in  south  Leith  it 
should5 be  partly  taken  from  the  sea  or  sands,  and  partly  from  the  ground  of  the  timber  bush,  and 
wharfs  along  towards  the  glass-houses;  so  that  the  most  of  the  valuable  houses  on  the  north  of  St. 
Bernard  Street  may  be  preserved,  for  I expect  it  will  be  less  expense  to  build  the  sea  wall  on  the  sands 
than  to  purchase  that  properly. 

In  the  plan  No.  1 is  represented  the  dyke  proposed.  The  sea  wall  is  44  yards  from  the  quay  wall 
to  allow  sufficient  room  for  quays  and  warehouses,  and  to  deposit  part  of  the  stuff  which  comes  out  of 
the  docks.  This  wall  must  be  founded  in  the  clay,  the  expense  of  which  will  be  very  great,  for  it  lays 
too  low  to  drain  of  itself  at  low  water,  except  in  the  case  of  a very  extraordinary  spring  tide,  and  per- 
haps not  even  then.  The  foundations  must,  therefore,  be  laid  in  cofferdams,  and  the  water  pumped 
out  by  a steam-engine. 

The  dock  covers  nearly  7 acres,  and  has  its  entrance  from  the  harbour  by  a sea  lock  near  the  old 
windmill.  It  may  he  either  in  one  large,  or  two  small  docks.  If  the  latter,  one  half  with  the  entrance 
lock  may  be  made  now,  and  the  other  half  as  the  trade  requires.  But  this  will  somewhat  diminish 
the  capacity  and  increase  the  ultimate  expense  about  3000/.  If  the  whole  he  made  without  a division 
the  expense  will  amount  to  66,000/.  9s.  as  per  estimate  No.  1.  If  the  half,  only  45,000/.  as  per  esti- 
mate No.  2,  exclusive  of  the  purchase  of  property.  Should  afterwards  the  trade  increase  even  beyond 
this  another  dock  may  be  made  south  of  the  glasshouses  near  the  place  proposed  by  Mr.  Seaton,  of 
nearly  3 acres,  which  will  cost  as  per  statement  No.  3,  17,018/.  3s.,  exclusive  of  the  purchase  of  pro- 
perty. After  which  if  still  more  be  wanted,  it  may  extend  into  the  Links,  where  docks  of  any  extent 
may  be  formed  that  the  growing  trade  of  Leith  can  ever  require,  and  where  there  is  ample  room  for 
warehouses,  and  dwellings  for  merchants  and  others  connected  with  it. 

The  shape  I have  given  to  the  docks  is  a rectangular  parallellogram  having  its  width  one  hundred 
yards  and  length  as  great  as  the  space  between  the  shore  and  glasshouses  will  allow,  which  is  334 
yards.  The  reason  why  I have  chosen  this  figure  is,  because  it  gives  more  wharf  room  in  proportion 
than  any  other  form  does,  and  providing  the  width  is  sufficient  for  three  tier  of  vessels  to  lie  on  each 
side  (which  is  as  many  as  can  load  and  discharge  at  one  wharf)  and  room  for  others  to  work  back 
and  fore  in  the  middle,  it  is  all  that  can  be  wanted.  A vessel  of  200  tons’  burden  is  generally  about 
86  feet  long  by  24  feet  wide,  and  as  some  room  must  he  allowed  for  her  bowsprit,  anchors,  &c.,  she 
ought  to  have  a space  of  100  feet  long  by  30  feet  wide.  Three  such  tiers  will  require  from  28  to  30 
yards  on  each  side,  which  will  allow  a free  space  in  the  middle  of  from  40  to  44  yards,  which  is  little 
enough  for  vessels  shifting,  turning,  and  going  in  and  out  of  dock. 

Such  a dock  as  this  would  therefore  afford  ample  convenience  for  64  ships  of  200  tons,  each,  for 
oading  and  discharging  at  once,  and  for  others  going  into  or  out  of  the  dock,  preparing  for  berths, 
&c.  &c.,  and  if  they  were  of  less  burden  a proportionally  greater  number  would  be  accommodated,  or 
if  port  of  the  vessels  were  to  be  laid  up  for  the  winter,  such  as  Greenland-men,  or  east  country  ships, 
which  will  frequently  be  the  case  at  Leith,  they  may  be  moored  with  their  bows  to  the  quay,  and  in 
that  case  more  would  be  accommodated,  but  the  space  in  the  centre  would  be  somewhat  diminished, 
particularly  if  the  ships  were  large,  which  is  generally  the  case  with  these  kind  of  vessels.  Still  how- 
ever, with  ordinary  management  there  will  be  room  left  for  shifting,  turning,  &c.  &c.  Taking  then 
those  that  lay  along  the  quay,  those  that  are  laid  up,  and  those  that  are  shifting,  this  dock  would  con- 
veniently hold  from  80  to  90  sail  of  vessels  above  200  tons,  or  about  130  to  140  of  about  100  tons. 
But  as  the  dock  will  have  vessels  of  various  sizes  in  it  at  the  same  time,  we  may  fairly  conclude,  that 
it  will  conveniently  accommodate  110  or  120  at  once,  and  as  they  will  take  different  berths  in  the  dock 
according  to  their  cargoes,  and  convenience  of  their  owners  the  dock  should  be  of  one  depth  of  water 
throughout,  which  depth  I propose  should  he  18  feet,  as  I expect  so  much  can  be  obtained  on  the  bar 
at  a good  spring  tide. 

The  great  width  I propose  (100  feet)  for  the  quays  is  to  give  room  for  sheds,  say  of  30  feet  wide  along 
the  side  of  the  dock  under  which  the  cranes  may  work,  and  when  goods  are  obliged  to  remain  on  the 
quay,  either  for  the  purpose  of  ascertaining  tho  duly,  weighing,  or  until  carriages  can  be  got  to  take 
them  away,  they  may  there  lie  in  safety  and  free  from  damage  by  wet  or  otherwise.  The  70  feet  be- 
tween them  and  the  warehouses  will  be  sufficient  for  carriages  to  pass  and  repass  without  interruption, 
and  for  a good  foot-path  along  the  front  of  the  warehouses.  Perhaps  60  feet  would  be  enough,  which 
would  leave  room  for  an  area  between  the  warehouses  and  the  sea. 

Many  are  the  advantages  arising  from  the  docks  before  described,  being  situated  in  the  lands  and 
ground  of  South  Leith,  yet  the  heavy  expense  attending  the  situation  led  me  to  consider  of  the  pro- 
priety of  constructing  a dock  or  docks  in  North  Leith,  which,  although  not  so  convenient  for  the  mer- 
chants, who  principally  reside  in  South  Leith,  yet,  being  constructed  at  much  less  expense,  and  possess- 
ing some  advantages  which  they  do  not',  may,  in  a great  measure,  counterbalance  the  distance  : and,  as 
the  beach  or  shore  of  South  Leith  is  at  present  most  usefully  employed  for  the  purpose  of  lauding  and 
stowing  of  fir  timber,  deals,  and  planks,  which  the  docks  would  deprive  them  ot,  the  formiug  of  clocks 
in  North  Leith  may  not  be  so  objectionable  as  appears  at  first  sight,  especially  if  a good  drawbridge  be 
constructed  across  the  harbour  at  the  end  of  St.  Bernard  Street.  , 

Besides,  as  the  trade  of  Leith  is  daily  increasing,  and  merchants  resorting  thither  lor  the  purpose  ot 
establishing  new  trades  and  extending  its  commerce,  their  dwellings  and  warehouses  can  he  built  on 
North  Leith  and  grounds  westward  thereof,  as  well  as  in  South  Leith  and  Links,  and  thereby  promote 
the  general  interest  of  the  city  of  Edinburgh  and  port  as  much  as  the  other.  On  this  account  I was 
equally  particular  in  my  examination  of  the  latter  as  the  foimer,  and  this  proved  that  the  ground  was 
much  more  fit  for  the  purpose.  For  except  a short  space  about  30  or  40  yards  north  of  the  west  pier 
where  the  clay  lies  10  feet  under  the  sand,  i.  e.  29  feet  under  the  index,  it  was  generally  found  about 
four  feet  under  the  sand,  or  16  feet  under  the  index  ; and  from  a hole  which  was  dug  in  front  of  the 
citadel  near  to  the  sea  shore,  I had  an  opportunity  of  seeing  that  the  clay  lay  within  three  feet  of  the 
surface.  I was  also  informed  that  a well  had  been  dug  some  time  ago  near  Mr.  Hill  the  boat-builder  s 
yard,  37  feet  deep  without  getting  through  the  clay.  From  all  these  facts  it  is  evident  that  a dock  or 
docks  may  easily  be  made  in  any  convenient  situation  in  the  sands  of  North  Leith,  or  m the  citadeJ. 

. The  plan  proposed  by  Mr.  Whitworth  for  a wet  dock  on  the  sands  of  North  Leith  by  enclosing  a 
piece  of  ground  of  about  13  statute  acres  and  a half  from  the  sea,  by  means  of  a curved  wall  from  the 
north  point  of  the  west  pier  to  the  west  end  of  the  citadel,  seems  to  me  injudicious,  for,  although  the 
area  of  the  water  is  very  large,  yet  there  are  only  about  960  yards  of  quay  room  for  vessels  to  lay 
along,  of  which  366  only  is  in  front  of  North  Leith,  where  convenient  quays  could  have  been  formed, 
and  warehouses  built,  for  the  outer  wall  is  not  above  20  feet  wide,  which  cannot  admit  of  warehouses-; 
nor  is  it  sufficiently  wide  for  the  common  purpose  of  loading  and  discharging  vessels.  Why  this  nar- 
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row  quay  was  recommended  I am  at  a loss  to  discover,  because  sufficient  earth  will  come  out  of  the 
dock  to  fill  a much  larger  space,  and  it  can  be  laid  between  the  sea  and  quay  wall  at  a less  expense 
than  taken  up  in  barges  and  carried  to  the  outside  of  the  pier.  But  should  the  expense  of  laying  it 
within  side  of  the  sea  wall  be  even  greater,  yet  the  ground  gained  for  quays  and  warehouses  would °fac 
overbalance  the  difference  in  expense.  Besides,  its  form,  though  well  enough  calculated  to  resist  the 
force  of  the  sea,  which,  in  this  situation,  can  never  be  very  great;  yet  it  is  a form  which  will  greatly 
increase  the  run  of  the  sea  into  the  harbour,  which  is  already  too  much  ; and  although  Mr.  Whitworth 
proposes  an  extension  of  the  west  pier  to  check  this  in  his  observations  on  the  different  schemes  that 
were  laid  before  the  Lord  Provost,  Magistrates,  and  Council  in  1736  and  1787,  yet  he  does  not  seem 
aware  that  the  form  which  he  has  given  to  this  extension  would  lead  the  waves  much  into  the  heart  of 
the  present  harbour,  and  when  I add  to  this,  that  he  only  proposes  a depth  of  12  feet  at  an  ordinary 
spring  tide,  I cannot  see  that  such  a dock  would  be  of  any  utility  to  the  trade  of  Leitli  proportionate  to 
its  expense. 

In  considering  the  situation  of  North  Leith  with  attention,  it  appears  to  me  that  two  plans  might  be 
formed,  either  of  which  would  avoid  the  inconveniences  I have  stated.  The  one  is  to  make  a wet  dock 
partly  in  the  sands  and  partly  in  the  citadel,  of  a rectangular  form,  TOO  yards  wide  and  500  yards  Ion® 
covering  something  more  than  10  statute  acres  with  water.  The  plan  of  the  dock  is  represented  on 
the  plan  No.  2.  The  former  to  have  its  entrance  from  the  harbour  through  the  west  pier,  near  the 
sand  port,  by  a lock,  and  what  is  within  the  sea  mark  to  be  made  with  two  parallel  walls  about  44  yards 
asunder,  the  space  between  being  filled  with  the  sand  and  till  which  is  dug  out  of  the  dock.  The  other 
part  to  be  wholly  within  the  citadel.  This  would  admit  of  a quay  100  feet  wide,  with  sheds  as 
described  in  the  dock  for  South  Leith,  and  room  for  a row  of  warehouses  next  the  sea,  which  would 
effectually  screen  the  vessels  in  the  docks  from  the  winds,  but  what  is  within  the  citadel  will  be  very 
expensive,  because  it  will  not  only  be  necessary  to  level  the  mount,  which  alone  will  cost  2675/.,  but 
the  digging  afterwards  for  about  3£  acres  will  cost  4375/.,  which  being  added  to  the  purchase  of  grounds 
and  buildings  in  said  citadel,  will  on  the  whole  make  a very  large  sum.  Its  advantages  in  other 
respects  are  considerable,  for  the  sea  wall  being  nearly  at  right  angles  to  the  north-west  winds,  which 
is  the  direction  that  affects  the  mouth  of  the  harbour  the  most,  would  not  tend  in  any  material  degree 
to  increase  the  run  of  the  sea  into  said  mouth.  It  would  afford  ample  room  for  dry  docks  at  the  west 
end  of  the  citadel,  which  might  be  emptied  at  low  water  by  pipes  being  laid  underground  into  the  sea, 
and  filled  from  the  docks  when  ships  enter  to  be  repaired.  Its  head  lying  near  to  the  river  would 
afford  an  opportunity  of  introducing  water  from  them  by  means  of  sluices  to  scour  and  clear  it  out  at 
pleasure,  and  also  to  get  a small  supply  of  water  by  means  of  an  aqueduct  or  cut  from  Leith  mills  to 
supply  the  waste  from  one  spring  tide  to  another,  and  thereby  keep  the  depth  of  water  in  the  dock  the 
same;  and  if  a bridge  was  built  across  the  river  opposite  Mr.  Chalmer’s  house,  and  a new  road  or 
street  opened  from  thence  to  the  foot  of  Leith  Walk,  a short  and  convenient  communication  would  be 
opened  with  the  city  of  Edinburgh;  and  by  a drawbridge  across  the  harbour  opposite  to  St.  Bernard 
Street,  another  would  be  opened  with  the  residences  and  warehouses  of  the  merchants  in  South  Leith. 
Its  entrance  from  the  Harbour  is  in  the  best  place  that  could  be  chosen,  namely,  adjoining  the  sand- 
port,  where  it  is  well  sheltered  and  where  there  is  plenty  of  room  for  vessels  to  turn  into  or  go  out  of 
the  docks,  and  its  head  being  so  near  the  place  which  I propose  to  be  applied  to  the  purposes  of  ship- 
building, will  afford  an  opportunity  for  vessels  loaded  with  ship  timber  to  discharge  their  cargoes  into 
the  river. 

This  dock  has  1160  yards  of  quay,  which  is  sufficient  for  berthing  of  100  sail  of  vessels  of  200  tons 
each  to  load  and  discharge  at  once,  with  plenty  of  room  for  those  going  into  or  coming  out  of  the 
docks  to  turn  or  shift,  say,  in  all,  125  vessels,  or  about  200  of  100  tons  each. 

The  whole  expense  of  this  dock  will  be  about  64,670/.  5s.  6r/.,  exclusive  of  the  purchase  of  land  and 
drawbridge,  but  all  this  expense  need  not  be  incurred  at  present,  for  a dock  of  about  six  acres  could  be 
made  in  the  sand  as  a part,  without  the  purchase  of  any  property,  and  it  could  be  extended  at  pleasure. 
The  cost  of  this,  as  per  estimate  No.  4,  is  51,848/.  13s.  6cl. 

should,  at  any  future  period,  the  largest  dock  be  found  insufficient  for  the  trade,  it  might  be  further 
extended  by  making  a cut  from  its  angle  above  North  Leith  church-yard  iuto  the  channel  of  the  river, 
and  vessels  could  at  high  water  pass  into  a dock  which  might  be  made  above  Leith  mills,  in  the  place 
proposed  by  Mr.  Whitworth,  or,  if  a new  cut  was  made  for  the  river  from  the  level  above  Leith  mills 
through  the  bowling-green,  to  the  sheriff-brae,  just  above  the  old  bridge,  the  water  of  the  river  might 
pass  through  said  cut,  and  its  present  channel  might  be  converted  into  a wet  dock  of  nearly  as  large 
dimensions  as  the  other,  a sketch  of  which  may  be  seen  in  the  plan  No.  4.  but  not  having  made  any 
regular  survey  for  this  purpose,  I do  not  pledge  myself  that  the  sketch  will  be  what  I should  recom- 
mend after  a thorough  investigation.  But  in  this  case  the  ship-building  had  probably  better  be  done 
elsewhere.  Perhaps  a convenient  place  could  be  made  west  of  the  junction  of  the  sea  wall  with  the 
citadel,  where  I propose  to  deposit  the  surface  earth  dug  in  forming  the  dock,  and  a dry  dock  could  be 
made  at  the  sand-port,  and  others  at  the  east  end  of  the  projected  dock,  discharging  their  waters  into 
the  old  harbour  when  the  tide  is  back. 

One  scheme  for  a wet  dock  along  the  sands  of  North  Leith  is  represented  in  plan  No.  3,  which  like 
the  other,  contains  10  acres,  and  is  made  by  a sea-wall  parallel  to  the  citadel  for  about  216  yards  in 
length  west  from  the  west  pier,  and  afterwards  come  to  the  road  leading  from  Newhaven  by  4 kants. 
The  inside  or  quay  is  parallel,  and  about  44  yards  distant  from  it.  The  quay  wall  next  the  citadel  is 
436  yards  long,  making  a total  extent  of  quay  room  of  1006  yards,  which  will  conveniently  berth  90 
vessels  ol  200  tons  each,  and  allow  ample  room  in  the  middle  for  others  to  shift ; and  indeed  for  some 
light  vessels  to  lay.  It  will  contain  nearly  the  same  number  of  vessels  as  the  other  dock,  although  it 
has  not  so  much  quay-room.  The  reason  why  I have  chosen  to  make  kants  instead  of  a regular 
curve  is,  because  they  break  the  waves  of  the  sea  better,  and  prevent  it  from  being  led  round  as  a 
curve  does.  ° 

This  dock  will  not  in  any  respect  assist  in  rendering  the  mouth  of  the  harbour  more  unequal, 
because  being  parallel  to  the  shore,  and  not  extending  so  far  to  seaward  as  the  head  of  the  west  pier 
by  43  yards ; whatever  sea  may  be  brought  along  it  by  the  north  or  north-west  winds,  will  be  pre- 
vented by  the  said  pier  from  getting  into  the  harbour-mouth,  for  which  purpose  I think  if  this  plan 
be  adopted  it  will  be  advisable  to  make  a new  head  to  the  pier,  founded  deeper  than  the  present,  and 
sufficiently  strong  to  resist  the  effects  of  the  sea. 

The  entrance  to  this  dock  will  be  in  the  same  place  as  the  former,  but  its  direction  will  be  somewhat 
different.  Vessels  however  will  have  an  equal,  if  not  a better  access  than  the  other,  and  whereas  the 
dock  will  be  equally  sheltered  from  the  west  winds  by  the  warehouses  proposed  to  be  built  on  the 
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the  communication  with  South  Leith  will  be  had  by  a drawbridge  at  St.  Bernard  Street,  and 
'^ih  Edinburgh  by  a stone  bridge  near  Leith  Mills,  and  a new  road  to  Leith  Walk  as  in  the  other 
w.'  rp|je  fi^pellse  of  this  dock  is  in  proportion  to  the  accommodation  it.  affords,  is  much  smaller 
J ‘ 0thers  as  appears  by  estimate  No.  5,  amounting  to  56,008/.  12r.  exclusive  of  purchases, 
hich  unless  the  citadel  be  purchased  by  the  city  will  be  comparatively  small,  but  I am  persuaded  it 
would  be  greatly  for  the  benefit  of  the  city  to  purchase  the  citadel,  as  whenever  the  dock  is  done  it 
will  be  of  very  great  value. 

This  dock  like  both  the  others  may  be  formed  of  smaller  dimensions  at  first,  by  making  a division 
at  K on  the  plan  ; but  if  this  be  done  some  extra  expense  on  the  whole  will  be  incurred.  It  also 
may  be  supplied  with  water  from  Leith  Mills  for  the  purpose  of  keeping  the  spring-tide  height,  and 
like  it  possesses  capability  of  enlargement,  either  by  a cut  across  the  ditch  of  the  citadel  to  the  river, 
and  then  to  communicate  with  another  dock,  or  by  being  extended  along  the  shore  towards  Newliaven. 
But  if  this  latter  idea  be  adopted,  it  might  probably  be  better  to  take  the  plan  represented  in  plan  No. 
5 and  made  only  a dock  of  5 acres  at  first,  and  extend  it  as  the  trade  requires.  This  first  dock  will 
cost  about  41,705/.  8.v.  If  both  be  made  together  they  will  cost  about  68,633/.,  and  should  even  the 
two  be  found  too  little,  they  can  be  extended  inwards  until  they  reach  Nevvhaven  if  so  much  should 
ever  be  wanted  ; and  this  leads  to  another  subject,  which  I confess  I have  not  properly  considered,  nor 
indeed  have  I sufficient  information  to  enable  me  to  say  anything  decisive.  I mean  forming  an 
entrance  to  Nevvhaven.  This  although  not  to  be  done  at  present,  yet  at  some  future  period  may  be 
an  object  of  great  consequence. 

In  a former  part  of  this  report  I have  given  it  as  my  opinion  that,  unless  the  east  pier  be  very  much 
extended,  no  great  additional  depth  of  water  can  be  obtained  at  the  entrance  of  the  harbour,  which  is 
of  so  much  consequence  to  the  trade  of  Leith.  The  expense  of  extending  the  pier  would  be  very 
•rreat  and  when  so  done  I do  not  apprehend  more  than  3,  or  at  most  4 feet  additional  depth  of 
water  could  be  got.  A question  therefore  arises,  whether  it  would  not  be  better  to  look  out  for 
another  entrance  with  more  depth  of  water,  and  where  the  depth  could  be  maintained  at  a reasonable 
expense,  than  to  be  at  the  expense  of  lengthening  the  east  pier. 

In  examining  the  soundings  in'  the  general  plan,  it  appears  that  when  there  was  only  14  feet  2 
inches  of  water  on  the  bar  at  Leith,  there  was  19  feet  6 inches  within  less  than  200  yards  of  the 
shore  at  Newhaven,  and  this  place  is  scarcely  900  yards  from  the  end  of  the  projected  dock  along  the 
sands  of  North  Leith,  and  as  the  ground  is  favourable,  a canal  could  be  made  between  the  dock  and 
this  deep  water,  of  sufficient  dimensions  to  carry  the  largest  ships  which  can  ever  be  wanted  at  Leith. 
But  if  docks  be  made  along  the  shore  as  in  the  plan  No.  5,  so  far  as  they  go  the  expense  of  a canal 
will  be  saved. 

Newhaven  is  also  directly  opposite  the  roadstead,  the  water  deeper  very  far  from  the  shore,  and 
there  is  neither  bar  nor  sand-bank  to  obstruct  the  entrance.  I do  not  advise  the  adoption  of  this 
entrance  at  present,  but,  I think  it  is  an  object  that  merits  attention  to  be  looked  to  at  some  future 
period,  and  perhaps,  not  very  distant. 

Something  similar  to  what  is  here  proposed  was  done  about  three  years  since  at  Ulverston  in  Lan- 
cashire, where  vessels  of  250  tons’  burthen  are  brought  from  the  sea  in  deep  water,  to  a basin  or  dock 
adjoining  the  town,  by  a canal  of  a mile  and  a quarter  in  length.  A like  work,  but  of  much  greater 
extent,  being  for  vessels  of  700  tons’  burthen,  is  now  executing  at  Grimsby  in  Lincolnshire,  and  I do 
not  see  why  a like  project  should  not  be  done  at  Leith  if  the  trade  requires  it.  If  such  a work  were 
done,  vessels  of  a certain  draught  of  water  would  have  the  option  of  entering  the  clocks  through  the 
present  harbour,  or  by  the  one  at  Newhaven,  and  those  of  a larger  draught  would  enter  by  Newhaven 
only.  This  project,  therefore,  certainly  merits  a serious  attention  ; for,  if  an  entrance  to  the  docks  of 
19  or  20  feet  depth  of  water  could  be  had,  it  would  enable  the  merchants  of  Leith  to  use  vessels 
sufficiently  large  for  any  trade  that  could  arise,  and,  therefore,  to  vie  with  any  port  in  the  kingdom, 
and  should  the  projected  canal  to  Glasgow  take  place,  and  Leith  become  a coal  port,  there  is  no  say- 
ing to  what  extent  its  trade  may  increase. 

Your  lordship  and  the  magistrates  may  probably  think  this  is  looking  too  far,  but  I trust,  when  the 
rapid  and  extraordinary  increase  of  trade  that  has  taken  place  at  Leith  since  the  year  1780  is  con- 
sidered, and  the  extent  of  country  which  will  be  opened  to  it  by  the  canal,  it  will  not  appear  unreason- 
able to  look  even  to  this  extent. 

Having  now  gone  through  the  different  ideas  that  have  occurred  to  me  for  the  construction  of  wet 
docks,  and  the  improvement  of  the  harbour,  I will  now  enumerate  the  local  circumstances  peculiar  to 
each  situation,  to  assist  your  lordship  and  the  magistrates  to  make  a selection. 

1.  The  dock  in  South  Leith  has  the  peculiar  advantage  of  layiug  contiguous  to  the  dwellings  and 
warehouses  of  the  principal  merchants  in  Leith,  and  of  course  will  not  only  save  some  expense  in  the 
carriage  of  goods  to  their  warehouses,  but  enable  them  to,  bestow  a little  more  of  their  time  in  inspect- 
ing the  loading  and  discharging  of  their  cargoes. 

2.  It  is  capable  of  extension  to  any  degree,  and,  if  carried  into  the  Links,  there  is  room  for  whatever 
buildings  may  be  wanted,  and  in  the  most  convenient  situations. 

3.  Its  being  on  the  same  side  of  the  river  as  Edinburgh,  and  the  principal  part  of  Leith,  the  expense 
of  a drawbridge  will  be  saved,  and  of  course  the  interruption  given  by  it  to  the  harbour. 

4.  The  whole  of  North  Leith  with  the  river  above  the  old  bridge  being  untouched,  it  may 
be  applied  to  the  purpose  of  building,  and  repairing  of  ships  and  boats  with  all  the  trade  dependant 
thereon. 

Its  disadvantages  are : — 

1.  The  very  great  expense  attending  the  construction  of  a dock  extending  as  the  trade  requires. 

2.  The  depriving  the  timber  merchants  of  the  advantage  which  they  now  enjoy  of  landing  fir- 
timber  on  the  beach,  and  stowing  it  with  deals,  and  planks  in  the  yard  where  there  is  ample  room,  but 
which,  if  docks  are  made,  will  be  occupied  for  other  purposes. 

3.  The  awkwardness  of  its  entrance,  vessels  being  obliged  to  lay  along  the  stream,  or  set  of 

the  tide  when  coming  in  or  going  out  of  the  dock,  to  the  obstruction  of  such  others  as  may  use  the 
present  harbour.  ° 

4.  The  destruction  of  property  that  must  necessarily  give  way  for  the  construction  of  the  docks. _ 

5.  The  want  of  water  to  supply  the  waste  of  leakage,  &c.  to  which  the  small  stream  now  coming 
from  below  the  Calton  Hill,  I apprehend  is  inadequate. 

6.  There  being  no  means  of  getting  water  to  scour  out  the  mud,  except  what  may  be  done  by 
using  one  dock  to  scour  another,  which  can  scarcely  be  done  with  the  inner  dock,  as  a passage  to 
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I.  carry  away  the  mud  could  scarcely  be  used  ; the  sands  abreast  of  it  being  too  deep  to  keep  such  a 
passage  open. 

1.  The  dock  in  the  citadel  will  be  constructed  in  proportion  to  its  capacity,  at  24,000/.  less  expen- 
sive to  a certainly  than  those  in  South  Leith,  and,  perhaps  more,  because  the  making-  of  such 
a foundation  as  that  in  South  Leith  is  a very  uncertain  work  in  point  of  expense,  and  requires  much 

**  " time  to  do. 

2.  It  in  no  degree  interferes  with  the  ground  on  which  the  timber,  deals,  and  planks  are  landed  or 
stowed  along  the  shore  of  South  Leith. 

3.  The  foundation  of  the  sea-wall  being  easily  made,  the  dock  can  be  made  in  less  time,  ami  there- 
fore the  accumulation  of  interest  of  money  will  not  be  great. 

4.  The  entrance  from  the  harbour  is  in  a much  better  place.  The  harbour  is  wide  and  well 
sheltered  from  the  sea.  It  is  out  of  the  set  of  the  tide,  or  run  of  the  stream,  and  in  no  way  obstructs 
the  vessels  going  into  or  out  of  the  dry  harbour. 

5.  It  affords  a convenient  opportunity  of  applying  the  water  of  the  river  to  scour  it,  and  of  beiiio- 
supplied  with  water  to  keep  its  surface  level  with  the  spring-tide,  and  as  less  silt  will  enter,  of  course” 
it  will  require  to  be  seldomer  scoured. 

6.  It  affords  a convenient  opportunity  of  getting  an  entrance  from  Ncwhaven  in  deeper  water  by 

means  of  a canal.  ' 1 

Lastly.  It  may  perhaps  be  extended  at  less  expense  than  the  other  as  shown  on  the  plan  No.  4. 
But  to  this  point  I cannot  absolutely  speak  at  present,  having  taken  no  regular  survey  of  the  "-round 
fur  that,  purpose. 

Si;  1-  Its  disadvantages  are  its  distance  from  the  dwellings  and  warehouses  of  the  merchants. 

2.  The  expense  of  a drawbridge  across  the  harbour,  and  interruptions  it  will  give  to  the  trade.  The 
former,  however,  will  be  more  than  repaid  by  the  saving  of  interest  of  money  while  the  works  are  in 
hand. 

3.  Its  leaving  less  room  for  the  building  and  repairing  ships,  with  the  trades  connected  with 
them. 

4.  Its  being  wholly  on  the  north  side  of  the  river,  and  possessing  less  capability  of  extension  (unless 
along  the  shore),  but  it  is  apprehended  is  as  great  as  can  ever  be  wanted.  The  dock  on  the  lands  as 
per  plan  No.  3,  will  not  cost  above  -fths  of  the  expense  of  that  in  South  Leith  for  the  same  capacity, 
nor  so  much  by  at  least  18,000/.  as  that  in  the  citadel,  allowing  for  the  purchase  of  property.  Its 
foundations  being  shallower  will  be  made  in  less  time  than  the  dock  in  South  Leith,  and  in  us  little 
time  as  that  in  the  citadel,  although  there  is  a greater  extent  of  the  sea-wall. 

It  in  no  degree  interferes  with  the  landing  and  stowing  fir  timber,  deals  and  planks,  which  is  nmv 
done  on  the  beach  and  ground  of  South  Leith. 

Its  entrance  being  near  the  same  as  that  in  the  Citadel,  it  will  be  equally  well  sheltered,  &c.,  and 
convenient,  nay,  more  so,  for  the  change  of  direction  is  in  its  favour. 

*1?^  an  opportunity  of  applying  the  water  in  the  river  to  scour  it,  and  keep  it  on  a level  with 
the  high  water  of  a spring-tide,  but  not  so  conveniently  as  the  other. 

It  affords  a better,  at  least  a cheaper,  opportunity  of  having  au  entrance  from  Newhaveu  than  in  the 
Citadel,  for  the  dock  in  South  Leith  affords  none. 

Its  capabilities  of  extension  are  the  same  as  the  dock  in  the  citadel,  but  not  so  great  as  those  in 
South  Leith. 

It  destroys  little  or  no  property,  being  almost  wholly  taken  out  of  the  sea,  and  being  wholly  within 
he  north  point  of  the  west  pier;  it  has  little  or  no  tendency  to  increase  the  run  of  the  sea  into  the 
mouth  of  the  harbour. 

The  disadvantages  are.  The  distance  from  the  dwellings  and  warehouses  of  the  merchants  of 
South  Leith. 

The  expense  of  a drawbridge  across  the  harbour,  and  the  interruption  it  will  give  the  trade,  but  the 
tormer  will  be  more  than  repaid  by  the  saving  in  interest  of  money  while  the  works  are  in  hand. 

lne  leaving  of  less  room  for  the  building  and  repairing  of  ships,  with  the  trade  connected  there- 
with. 

Its  being  wholly  on  the  north  side  of  the  river,  and  possessing  less  capability  of  extension  except 
a ong  the  shore,  which  it  is  apprehended  is  quite  sufficient,  having  less  room  for  berthing  of  ships  in 
proportion  to  its  capacity. 

Lastly.  The  dwelling  houses  of  the  merchants  must  be  wholly  ou  the  south  side  of  the  dock,  and 
its  extension,  which  is  not  the  case  with  the  extension  of  the  docks  in  South  Leith.  The  difference 
e ween  this  dock  and  those  represented  in  No.  5,  lays  principally  in  the  convenience  of  extension  to 
iyVhaveu,  aad  having  more  quay  room  in  proportion  to  its  capacity.  I need  therefore  say  nothing 
lurtlier  than  that  it  will  (although  more  expensive  on  the  whole)  be  perhaps,  under  all  circumstances, 
more  proper  to  adopt  than  the  other,  as  a dock  of  5 acres  can  be  constructed  for  a sum  that  does  not 
muen  exceed  that  which  the  city  by  the  late  Act  of  Parliament  is  enabled  to  raise. 

these  being  the  leading  reasons  that  have  occurred  to  me  for  and  against  the  different  situations  I 
have  enumerated,  your  lordship  and  the  magistrates  will  naturally  ask  which,  in  my  opinion,  is  the 
. . . lo  this  I answer,  that  the  material  arguments  in  favour  of  a dock  in  South  Leith  are,  the 
vicinity  of  its  situation  to  the  dwellings  and  warehouses  of  the  principal  merchants  and  traders  in 
and  its  great  capability  of  extension.  But  whether  these  reasons  are  sufficient  to  predominate 
against  the  very  great  difference  of  expense  is  a question  your  lordship,  the  magistrates,  and  council 
are  better  able  to  determine  than  I. 

. ®°  far  as  ease  of  construction,  convenience  of  entering  from  the  present  harbour,  and  having  another 
in  deeper  water  at  Newhaven  is  concerned,  I have  no  hesitation  as  an  Engineer,  in  giving  my  opinion 
in  favour  of  North  Leith,  and  when  it  is  considered  that  the  difference  of  distance  from  Edinburgh 
between  a dock  in  North  Leith  and  one  in  South  Leith  (when  a bridge  is  built  near  Leith  Mills)  will 
be  scarcely  anything,  and  the  ready  communications  the  merchants  will  have  by  the  drawbridge  at  the 
end  of  St.  Bernard  Street,  perhaps  your  lordship  and  the  magistrates  will  determine  in  favour  of 
North  Leith.  I say  North  Leith  generally,  for  1 confess  the  great  saving  of  expense  in  favour  of  a 
dock  along  the  sands,  and  the  convenience  of  making  an  entrance  from  Newhaven,  more  than  balances 
the  advantages  of  that  through  the  citadel. 

It  is  now  only  left  for  me  to  account  for  the  very  great  difference  between  my  estimates  and  that  of 
Mr.  Whitworth’s  along  the  sands  of  North  Leith,  where  the  situation  is  nearly  the  same. 

The  first  reason  is  that  Mr.  Whitworth  proposes  only  to  have  12  feet  depth  of  water  at  an  ordinary 
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inside,  and  I propose  18  feet  at  a good  spring  tide.  The  quantity  of  masonry  and  digging  in 
the  docks  and  walls,  as  well  as  the  expense  of  freeing  the  work  of  water  while  it  is  in  hand,  must  be 
proportionally  greater  in  mine. 

1 2 That  the  prices  allowed  by  Mr.  Whitworth  are  generally  speaking  little  more  than  half  mine. 
That  walls  composed  of  common  rubble  stone,  within  a thin  case  of  ashlar  in  front,  may  be  built  at 
the  prices  he  lias  stated,  I do  not  mean  to  deny,  But  that  permanent  buildings,  such  as  ought  to  be 
done  in  this  situation,  can  be  executed  at  his  prices  is  impracticable  ; they  would  not  even  purchase 
the  stone ; I say  this  with  confidence,  for  at  the  Crinan  Canal,  where  work  of  the  same  kind  is  now  in 
hand  and  where  the  hulk  of  the  stone  is  got  out  of  the  canal,  and  what  is  brought  from  a distance  is 
laid  down  at  Hd.  per  cubic  foot,  the  buildings  cost  15/.  per  rood,  at  which  prices  the  contractors 
scarcely  get  a living  profit,  llow  then  is  it  possible  in  a place  (where  every  material  must  be  brought 
either  by°a  land  carriage  of  three  or  four  miles,  or  by  a sea  carriage  of  at  least  seven  miles)  that  work 
should  be  done  for  the  same  price  as  that  on  the  Crinan  Canal?  It  cannot  be.  No  workman  will 
undertake  to  build  walls  of  large  materials,  bedded  throughout,  for  less  than  I have  stated,  and  to 
build  it  otherwise  would  not  answer  the  purpose. 

I miuht  here  have  given  you  an  analysis  of  the  prices  at  which  a rood  of  24  cubic  yards  of  such 
masonry  cun  he  built,  but  as  Mr.  William  Sibbald,  the  superintendent  of  the  town  works,  visited  most 
of  the  quarries  with  me,  and  others  that  I did  not  see,  to  his  calculations  of  the  prices  of  a rood  of 
such  masonry,  I beg  to  refer;  and  also  to  signify  to  your  lordship  the  satisfaction  I have  felt  by  the 
punctuality  and  accuracy  with  which  he  has  executed  everything  intrusted  to  liis  care. 

The  timber  and  iron-work  in  the  foundation  of  the  lock  and  gates,  and  the  pumping  of  water,  are 
articles  in  which  I greatly  differ  from  Mr.  Whitworth,  he  allowing  for  the  former  440/.,  and  I 2450/., 
and  for  the  latter  400/.,  and  I 4000/. 

The  materials  alone  of  the  former  could  not  be  purchased  for  four  times  the  money.  For  this  matter 
I need  only  refer  your  Lordship  to  the  expense  of  the  sea-lock  at  Crinan,  a copy  of  which  I had  the 
honour  of  handing  you  in  November  last,  and  I believe  it  was  done  with  as  great  economy,  consistent 
with  security,  as  possible ; and  I can  say,  in  the  whole  course  of  my  practice,  I have  never  found  that 
works,  under  similar  circumstances,  could  be  done  cheaper.  I trust,  therefore,  it  will  be  allowed,  that 
tlie  prices  I have  stated  arc  not  more  than  wliat  the  work  will  cost  if  executed  with  the  necessary  sta- 
bility. 

To  build  works  of  this  sort  with  rubble  stone  and  common  mortar  would  never  answer  the  purpose. 
The  stone  should  be  of  large  dimensions  and  well  bedded,  and  the  front  mortar  made  with  pozzolano  or 
terras.  Common  mortar  does  not  harden  if  exposed  to  the  waves,  and  therefore  the  other  is  necessary 
in  front  to  prevent  the  sea-water  from  getting  to  it.  If  this  were  not  to  be  done,  the  walls  would  be 
nearly  as  firm  if  built  of  good  dry  stone  well  squared. 

I have  the  honour  to  be,  &c., 

(Signed)  John  Rennie. 

P.S.  Should  the  Lord  Provost.  Magistrates,  and  Council  determine  to  adopt  any  of  the  plans  I have 
mentioned,  I shall  he  ready  to  make  out  drawings  and  specifications  of  the  different  parts,  with  particular 
estimates  referring  thereto,  and  methods  of  proceeding  in  the  execution  ot  tlie  work.  1 hese  being 
shown  to  tradesmen,  it  will  be  seen  at  what  prices  they  will  oiler,  and,  of  course,  it  will  be  seen  how  far 
my  estimate  accords.  If  they  cun  be  done  cheaper  it  will  give  me  much  pleasure. 
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£. 


2,945  16  8 


No.  1. 

Estimate  of  the  expense  of  making  a Wei  Dock  lo  contain  33,366  superficial  yards  of  water,  or 
something  better  than  six  acres  and  three-four l/is,  statute  measure,  partly  on  the  sands  of  South 
Leith  and  partly  in  the  limber-bush,  and  alontj  to  the  (/lass-houses,  having  its  entrance  from  the 
present  harbour  by  a loch  near  the  ohl  windmill.  The.  depth  of  water  to  be  18  feet.  The  breadth 
of  ground  to  be  made  on  the  north  side  of  the  dock  to  be  150  feet,  namely,  100  feet  for  quays  and 
sheds,  and  50  feet  for  warehouses  with  a drawbridge  across  the  loch , but  exclusive  of  the  purchase 
of  Icuul  and  other  property. 

1st.  To  164,000  cubic  yards  of  digging  to  form  the  dock,  to  bo  laid  partly  in  the  space 
between  the  sea  and  dock-wall,  and  partly  to  raise  the  quay  on  the  south  side,  at 
6 d.  per  cubic  yard 

2nd.  To  101,000  cubic  yards  of  digging  over  and  above  what  will  be  wanted  for  filling 
the  spaces  between  tlie  walls  and  raising  tlie  quays,  to  be  laid  in  the  sands  within 
the  sea  mark  to  form  new  ground,  Bay  opposite  the  glass-houses,  at  Id.  per 

yard , 

3rd.  To  extra  expense  in  puddling  16,000  cubic  yards,  to  make  the  dock  water  tight, 

at  6 d.  per  yard  • 

4th.  To  1173  roods  of  (24  cubic  yards  each)  sea  wall  along  the  lands  and  returning  to 
the  glass-houses,  as  represented  in  the  plan,  at  17/.  I7tf.  per  cubic  rood  . 

5th.  To  660  roods  of  quay-wall  to  form  the  dock,  at  16/.  • • • • • 

6th.  To  234  roods  of  masonry  to  form  the  lock,  which  must  be  done  principally  with 
pozzalano,  or  terras  mortar,  at  18/.  per  rood  . • ._  ■ • • 

Vtb.  To  foundations  and  piles  for  the  lock  gates,  including  said  gates  and  a draw- 
bridge, &c. • 

8th.  To  timber  and  iron  for  making  of  coffer-dams  to  lay  the  foundation  of  the  sea-wall 
and  lock,  with  a steam-engine  and  pumps  for  raising  the  water,  including  the  ex- 
pense of  working  said  engine  while  the  works  are  under  execution;  this  is  a very 

uncertain  article,  but  Bay . * 

9th.  To  fenders  for  keeping  the  vessels  from  injuring  the  quay  walls  and  mooring 

rings 

lOth.  To  supervisal,  utensils,  and  unforeseen  expense,  say  10  per  cent,  on  the  whole, 

£66,006  9 0 

Interest  of  money  while  the  works  are  in  hand. 

Purchase  of  lands,  &c.  &c. 

N-B.  If  a middle  division  with  a drawbridge  and  a pair  of  gates  be  made  in  this  dock,  its  capacity 


20,938 

10,560 


2,450 


14,000  0 0 


400  0 

6,000  11 
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will  be  a little  diminished,  while  the  expense  will  be  increased  about  3000/.  If  this  dock  be  mad  at 
two  different  times,  the  first  half  will  cost  about  45,000/.,  exclusive  of  the  purchase  of  property  and 
interest  of  money  while  the  works  are  under  execution.  3 


No.  2. 

Estimate  of  the  expense  of  making  a Wet  Dock  to  contain  14,292  superficial  yards  of  water,  or  nearlu 
three  statute  acres,  between  the  glass- houses  and  buildings  north  of  the  Links,  having  its  entrance 
from  the  other  dock  by  an  opening  and  a pair  of  gates  near  the  glass-houses,  with  a drawbridqe 
across  said  entrance.  " 


1st.  To  168,230  cubic  yards  of  digging  to  form  the  dock,  to  be  laid  on  the  sands  by 

the  » lass-houses,  at  8 d.  per  cubic  yard 

2nd.  To  8GSO  yards  of  puddling  and  ramming  the  back  of  the  quay  and  entrance  walls, 

at  6d. 

3rd.  To  337  roods  of  quay-wall,  at  16/. 

4th.  To  an  entrance  with  pair  of  gates  and  drawbridge 

5th.  To  fenders,  mooring-rings,  pumping  water,  &c 

6th.  To  supervisal,  utensils,  and  unforeseen  expense  and  10  per  cent. 


£ s.  d. 
5,609  16  8 

217  0 0 
5,392  0 0 
3,500  0 6 
750  0 0 
1,546  16  4 


Purchase  of  land  and  other  property. 
Interest  of  money  while  the  work  is  in  hand. 


£17,015  13  0 


No.  3. 

Estimate  of  the  expense  of  making  a Wet  Dock  to  contain  50,000  superficial  yards  of  water,  or  about 
10  acres  and  one-tliird,  statute  measure,  to  be  made  partly  on  the  sands  of  North  Leith  and  parUu 
in  the  citadel,  having  its  entrance  from  the  present  harbour  by  a lock  in  the  west  pier,  near  the 
sand-port.  The  depth  of  water  to  be  18  feet.  The  breadth  of  ground  which  is  to  be  made  on  the 
north-west  side  to  be  150  feet,  namely,  100  feel  for  quays  and  sheds,  and  50/or  warehouses,  with  a 
drawbridge  across  the  lock,  but  exclusive  of  the  purchase  of  land  and  other  property. 

1st.  To  107,000  cubic  yards  of  digging  to  level  the  mounts  in  the  citadel,  to  be  laid  on  £ s.  <L 

the  sands  to  form  new  ground,  at  6c/.  per  yard 2 675  0 0 

2nd.  To  150,000  cubic  yards  of  digging  in  sand  and  clay  between  the  north  pier  and 

citadel,  to  be  laid  between  the  sea  and  quay-walls,  at  7c/.  . . . . 4,375  0 0 

3rd.  To  170,000  cubic  yards  of  digging  to  form  that  part  of  the  dock  which  lays  in  the 
citadel,  51,000  of  which  to  be  laid  between  the  sea  and  quay-walls,  the  rest  to  be 

laid  on  the  beach  to  form  new  ground,  at  8 d.  per  yard 5,666  13  4 

4th.  The  extra  expense  in  puddling  19,000  yards  to  make  the  dock  water-tight,  at  6d. 

Pf  5'ard 475  0 0 

oth.  To  1030  roods  of  sea-wall  between  the  north  poiut  of  the  west  pier  and  the  cita- 
del, and  also  returning  within  said  wall  to  the  elbow  of  west  pier,  at  17/.  17s.  per 

« , ™od  „ * 18,385  10  0 

6ih.  To  897  roods  of  quay-wall  to  form  the  dock,  at  16/.  . ...  14,352  0 0 

7th.  To  234  roods  of  masonry  to  form  the  lock,  which  must  be  done  principally  with 

pozzalano  or  terras,  at  18/. __  4 212  0 0 

8th.  To  100  roods  in  return  walls,  at  16/.  ’ 1*600  0 0 

ia'u  ^0l:indat'0ns  PHes  the  lock-gate,  including  said  gate  and  drawbridge  2^450  0 0 
10th.  To  timber  and  iron  for  making  coffer-dams  to  lay  the  foundation  of  the  sea-wall 
and  lock,  with  a steam  engine  and  pumps  for  raising  water,  including  the  expense 

of  making  the  same  4 000  0 0 

11th.  To  fenders  for  keeping  the  vessels  from  injuring  the  quay-walls  and  mooring-  ’ 

n.,  n"fs  * • • . 600  0 0 

12th.  Io  supervisal,  &c.,  and  10  per  cent §79  2 2 

„ , , £64,670  5 6 

» nrfh«o  /.t  other  property. 

he  works  are  on  hand. 

larbour  opposite  to  St.  Bernard  Street. 

No.  4. 

estimate  oj  the  expense  of  making  that  part  of  the  Dock  estimated  in  No.  3,  laying  on  the  sands  oj 
JSorth  Leith,  and  containing  30,000  superficial  yards  of  water,  or  about  6£  statute  acres. 

1st.  To  150,000  cubic  yards  of  digging  in  sand  and  clay  to  form  a dock  between  the  £.  d. 
O J citadel  to  be  laid  between  the  sea  and  quay  walls,  at  Id.  .4  375  0 0 

2nd.  lo  51,000  cubic  yards  extra  to  fill  up  the  same,  at  8d 1 700  0 0 

3rd.  To  extra  expense  in  puddling  between  the  walls  and  round  the  dock  to  make  it 

water-tight,  at  6d. _ . 31q  13  4 

4th.  To  1,030  roods  of  sea-wall  to  be  built  between  the  north  point  of  the  west  pier 
and  the  citadel,  and  also  returning  wilhiu  said  wall  to  the  elbow  of  the.  west 

pier,  at  17/.  17j.  l8j385  10  0 

5th.  To  606  roods  of  masonry  in  quay  walls,  at  16/. ] 9 696  0 0 

6th.  To  entrance  lock,  &c.,  as  per  last  estimate  .......  6 662  0 0 

7th.  To  100  roods  ormasonry  in  return  walls,  at  16Z.  1*600  0 0 

8th.  To  coffer-dam,  steam-engine,  &c.  [ 4*000  0 0 

9th.  To  fenders  and  mooring  rings  | ' ’^qq  0 0 

10th.  To  supervisal,  &c.,  10  per  cent.  •••".'.!*.!  4,71310  2 

t £ 51,848  13  6 

Interest  of  money  while  the  works  are  in  han  1.  A drawbridge  across  the  harbour  opposite  to  St- 
Bernard  Street. 
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Nc.  5.  Ah-endix.C 

_ . 0f  the  expense  of  mailing  a Wet  Dock  to  contain  48,440  superficial  yards  of  Water,  or  Leith 
|Q  statute  acres  to  be  made  in  the  sands  of  North  Leith,  having  its  entrance  from  the  present  A 

harbour  by  ci  loch  in  the  west  pier  near  the  Sandport.  The  depth  of  water  to  he  18  feet.  The  Renni(/  pro- 
breadth  of  ground  to  be  made  on  the  north  side  150  feel  wide,  namely,  100  feet  wide  for  quays  and  jecte(l  Docks. 
sheds  and  50  feet  far  warehouses  with  a drawbridge  across  the  loch. 

l t To  176,228  cubic  yards  of  digging  in  sand  and  clay  to  form  the  docks  and  foun- 
1S ' dation  of  its  walls,  and  to  be  laid  between  the  sea  and  quay  walls,  and  next  to 

North  Leith,  at  Id.  per  yard 

2nd  To  extra  expense  in  puddling  16,000  cubic  yards  to  make  the  dock  tight,  at  6cl. 

3rd  To  1,144  roods  of  sea-wall  to  be  built  between  the  side  of  west  pier  and  the  west 
end  of  the  citadel  near  the  new  battery  wall,  at  17/.  17s.  .... 

4th.  To  790  roods  of  masonry  in  quay  walls,  tit  16/ 

5th,  To  entrance  lock,  &c.,  see  last  estimate  ....... 

6th!  To  1°°  ro0fls  *“  rell,m  waJls>  nt  *6/.  

7th!  To  coffer-dams,  steam-engine,  &c.,  same  as  last 

8th.  To  fenders  and  mooring  rings 

9th.  To  supervisal,  &c.,  10  per  cent 

£ 56,608  12  0 

Interest  of  money  while  the  works  are  on  hand. 

A drawbridge  across  the  harbour  opposite  St.  Bernard  Street. 


£.  s.  d. 

5.139  19  8 
400  0 0 

20,420  S 0 
12,640  0 0 
6,662  0 0 
1,600  0 0 
4,000  0 0 

600  0 0 

5.140  4 4 


No.  6. 


Estimate  of  the  expense  of  making  a Wet  Dock  to  contain  24,200  superficial  yards  of  water,  or  5 
statute  acres,  to  be  made  in  the  sands  of  North  Leith  as  represented  on  the  plan  No.  5,  but  having  its 
entrance  through  the  west  pier  near  the  Sandport  by  a loch  as  represented  in  the  plan.  The  depth 
ofivater  to  be  18  feet,  and  the  rest  as  in  estimate  No.  5. 


1st.  To  108,000  cubic  yards  of  digging  in  sand  and  clay,  to  form  the  dock  and  foun- 
dation of  its  walls,  to  be  laid  between  the  quay  and  sea-wall,  and  to  raise  the  quay 

next  to  North  Lcitli,  at  7 d 

2nd.  To  puddling  round  the  dock 

3rd.  To  756  roods  of  sea-wall,  at  17/.  17.v.  

4th.  To  566  roods  of  quay  and  passnge  walls  at  the  end  of  dock,  at  16/. 

5th.  To  an  entrance  lock  with  its  foundations,  gates,  and  drawbridge 

6th.  To  return  wall  at  end  of  lock  • 

7th.  To  coffer-dams,  steam-engine  and  working  ditto.  ..... 

8th.  To  feuders  and  mooring  rings 

9th.  To  supervisal,  &c.,  10  per  cent 

£ 


£. 

s. 

d • 

3,150 

0 

0 

425 

0 

0 

13,495 

12 

0 

9,056 

0 

0 

6,662 

0 

0 

1,600 

0 

0 

3,200 

0 

0 

380 

0 

0 

3,796 

16 

0 

41,765 

0 

0 

Interest  of  money  while  the  works  are  proceeding. 
Drawbridge  across  harbour  opposite  St.  Bernard  Street. 


Estimate  of  the  expense  of  mating  two  Wei  Doolie  on  the  sands  of  North  Leith  as  per  plan  No.  S,  to 
contain  48,440  superficial  yards  of  water  on  10  statute  acres. 


£. 


1st.  To  1S4,000  cubic  yards  of  digging  in  sand  and  clay  to  form  the  dock,  and  foun- 
dations of  its  walls,  to  be  laid  between  the  quay  and  sea-walls  and  next  to  North 

Leith,  at  Id. ••  ••  *•  5,366  13 

2nd.  To  extra  expense  in  fetching  110,000  cubic  yards  of  earth  to  make  up  the  deli- 

ciency  of  the  quays,  at  7 d rnn  n 

3rd.  To  puddling  to  make  the  docks  tight , „ 

4th.  To  1,276  roods  of  sea-wall,  at  17/.  22,770 

5th.  To  1,030  roods  of  division  and  quay-walls,  at  16/.  .... 

6th.  To  entrance  lock,  with  its  foundations  the  Bame  as  before  . • • 

7th.  To  return  wall  to  ditto  100  roods  

8th.  To  coffer-dams,  steam-engine,  &c.  • ■ • *,  * * ’ 

9th.  To  double  pair  of  gates  in  the  division  walls  with  drawbridge,  foundations,  Ate. 

10th.  To  fenders  and  mooring  rings . _ 

11th.  To  supervisal,  &c.,  10  per  cent 


16,480 

6,662 

1,600 

4,000 

1,100 

600 


£ 68,633  0 0 


Interest  of  money  while  the  works  are  on  hand. 

• Drawbridge  across  the  harbour  opposite  to  St.  Bernard  Street. 

N-B. — The  sections  not  being  quite  applicable  to  the  Dock  in  the  plan i No  5,  and  estimated  in 
Nos.  6 and  7,  it  cannot  be  expected  they  should  be  quite  so  accurate  as  the  otheis.  But  still  it  is 
hoped  that  no  considerable  error  will  be  found  in  them. 
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BORINGS. 


Surface  of  tlie  sand 
below  Ibe  Index  on 
the  West  Pier. 

Depth  from  tire  sur- 
face of  the  sand  to 
tire  clay. 

Total  depth  from  the 
level  of  the  Index 
to  the  clay. 

Depth  bored  into 
tire  clay. 

No. 

Feet. 

Inches. 

Feet. 

Iuches.  0 

Feet 

Inches. 

Feet. 

Inches. 

1 

14 

15 

29 

. • 

2 

2 

13 

14 

27 

JS 

1 

6 

3 

14 

15 

29 

‘S 

1 

4 

13 

15 

28 

2 

5 

13 

14 

27 

■£ 

2 

6 

13 

15 

6 

28 

6 

if 

1 

6 

7 

14 

6 

9 

6 

24 

2 

8 

6 

2 

IS 

24 

2 

3 

3 

9 

4 

8 

10 

2 

14 

10 

4 

0 

10 

4 

7 

11 

3 

15 

10 

2 

9 

11 

3 

5 

10 

5 

13 

10 

v 5 

10 

12 

2 

2 

24 

7 

26 

9) 

13 

10  above 

23 

22 

2 

Found  sand  onlv. 

14 

. . level. 

23 

23 

. J 

North  Leith 

1 

19 

10 

29 

. . f Sands  of 

2 

2 

12 

4 

16 

North 

2 

6 

3 

14 

1 

6 

15 

Leith. 

; 

3 

In  respect  to  the  soundings  marked  on  Mr.  Ainslie’s  plan  they  were  taken  when  the  sea  was  a good 
deal  agitated  by  the  wind,  and,  therefore  some  small  differences  may  be  found  in  calm  weather,  but 
as  they  were  taken  with  great  care,  it  is  hoped  the  errors  will  be  very  small. 


To  the  Right  Hon.  the  Lord  Provost , Magistrates,  and  Town 
Council  of  the  City  of  Edinburgh. 


Second  Report  by  John  Rennie,  Esq.,  on  Leith  Harbour  and  projected  Hocks. 

My  Lord  and  Gentlemen,  January  1,  1800. 

In  conformity  to  your  orders  of  the  7th  November  last,  I shall  endeavour  to  state  my  opinion, 
in  as  clear  and  concise  a manner  as  I can,  on  the  best  method  of  proceeding  in  the  execution  of  the 
proposed  wet  docks  at  Leith,  for  the  accommodation  of  the  increased  and  increasing  trade  of  the 
metropolis  of  Scotland,  which  has  flourished  so  eminently  for  many  years  past  under  the  magistracy 
of  your  Lordship  and  predecessors. 

The  first  object  which  should  meet  the  attention  of  your  Lordship  and  Committee  is,  to  provide 
proper  stone  quarries,  in  such  situations  as  will  admit  of  stones  beiug  transported  to  Leith  at  an 
easy  expense. 

I had  the  honour,  while  at  Edinburgh,  of  proposing  three  situations,  namely,  Dysart,  Starlyburn, 
and  llosayth  Castle,  all  in  the  county  of  Fife.  The  former  is  situated  close  by  the  harbour,  the  stone 
is  of  a good  quality,  can  be  worked  at  a moderate  expense,  and  the  blocks  can  generally  be  taken  out 
of  the  quarry  and  put  on  board  ships  lying  in  the  harbour  with  the  same  crane.  This  situation, 
therefore  (could  the  quarry  be  had  at  a moderate  rent),  is  what  I should  prefer.  Sir  James  Sinclair 
being  abroad,  I waited  on  his  steward,  when  at  Dysart,  who  said  he  would  consult  Sir  James’s 
friends  and  inform  me  of  the  terms;  but  this  he  did  not  do. 

The  second  quarry  is  the  property  of  Earl  Morton,  and  is  situated  about  a mile  and  a half  west 
from  Burntisland.  The  quarry  is  about  a fourth  of  a mile  from  the  sea,  it  lies  in  the  face  of  the  hill 
covering  a bed  of  limestone  rock,  which  is  working  for  the  Earl  in  the  manner  of  a coal  mine.  At 
Starlyburn  there  is  a good  harbour,  where  vessels  may  enter  in  safety  in  moderate  weather,  and  where 
the  stone  can  be  transported  from  the  quarry  by  a railroad  or  inclined  plane,  and  shipped  'at  a 
moderate  expense. 

The  Earl,  your  Lordship  and  the  Committee  know,  has  made  two  propositions  for  the  use  of  his 
quarries.  The  one  is  to  give  the  quarry  free  of  expense  if  the  stones  are  taken  from  the  place  where 
the  limestone  has  not  been  worked,  so  as  to  uncover  it.  The  other  is  to  pay  eighty  pounds  per  annum 
for  the  use  of  the  quarry  above  where  the  limestone  has  been  got;  providing  "the  atone  can  be  taken 
to  Leith  at  any  price  under  six  shillings  per  ton,  or  to  lower  the  rent  if  they  exceed  that  sum.  The 
stones  in  this  situation  can  be  raised  in  large  blocks,  but  it  is  generally  of  a soft  quality  : therefore 
the  outside  of  the  sea-wall  of  the  dock  ought  not  to  be  built  with  it  if  harder  stones  can  be  got  at  a 
moderate  rate. 

The  third  quarry  is  situated  at  Rosayth  Castle,  about  a mile  and  a half  above  the  North  Queens- 
ferry,  on  the  property  of  the  Earl  of  Hopeton.  The  stone  appears  to  lie  close  by  the  shore ; the 
castle  stands  on  a projecting  point,  and  there  is  a bay  on  each  side  of  it,  where  convenient  landing 
places  might  be  found  for  vessels  to  lay  along  while  taking  the  stone  on  board. 

It  is  evident  from  an  examination  of  the  stones  with  which  the  castle  is  built,  that  they  are  of  an 
excellent  quality  for  standing  the  weather;  and  from  examining  the  pier  at  the  North  Ferry,  which  is 
built  of  the  same  stone,  it  is  equally  evident  that  they  stand  in  water.  Therefore  I do  not  know  a 
stone  more  suitable  to  the  purpose  of  building  the  sea-wall  of  the  intended  docks  than  those  aie. 
I do  not  know  what  his  lordship’s  terms  may  be  for  the  use  of  the  quarry,  but  from  what  passed  when 
the  chamberlain  and  myself  were  with  him  I doubt  not  they  will  be  reasonable. 

Before  any  material  proceedings  can  take  place  at  Leith,  one  or  two  of  these  quarries  should  be 
previously  agreed  for.  The  most  suitable,  apparently,  are  those  of  the  Earl  of  Hopeton  and  Sir 
James  Sinclair;  but  this  will,  in  some  measure,  depend  on  the  terms  on  which  they  can  be  procured, 
and  the  ease  with  which  the  large  blocks  wanted  for  the  works  can  be  raised ; for  which  purpose  your 
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Lordship  and  Committee,  in  case  they  approve  of  the  terms  on  which  these  quarries  can  he  had 
hould  direct  workmen  to  open  and  try  them,  which  they  can  do  under  the  inspection  of  Mr.  Sibbald, 
S nerintendent  of  the  town  works,  who  will  report  his  opinion  on  them. 

S The  quarries  being-  once  opened,  and  their  comparative  eligibility  ascertained,  agreements  can  be 
made  accordingly  ; after  which,  specifications  suitable  to  the  quarries  and  work  to  be  performed  shall 
be  made  out  and  furnished. 

There  are  three  ways  in  which  contracts  may  be  made : — 

First.  A person  or  persons  may  contract  for  the  stones,  of  given  dimensions,  and  putting  them  free 
on  board  vessels  at  the  respective  shipping  places  ; and  a separate  company  may  transport  to  Leith, 
and  lay  them  down  on  the  North  Pier,  adjoining  where  they  are  to  be  used. 

Second.  The  contractor  for  the  stones  may  also  be  contractor  for  the  carriage. 

Third.  The  contractor  for  the  stones  may  also  contract  for  the  carriage  and  building.  The  latter 
plan  would  certainly  be  that  which,  on  the  whole,  would  he  the  least  troublesome,  But  I doubt 
whether  contractors  could  be  had  of  sufficient  responsibility  to  attend  to  all  these  matters.  In  the 
Crinan  canal,  amongst  numerous  trials,  there  was  only  one  man  who  did  the  whole  of  the  building 
often  locks;  but  he  has  been  exceedingly  tedious  in  his  proceedings,  and  this  is  a small  concern 
when  compared  with  the  Leith  docks.  It  therefore  appears  to  me,  if  proper  contractors  could  be  got 
for  quarrying  and  carrying  the  stones,  as  in  my  second  proposal,  it  would  be  best,  and  others  could 
be  °-ot  to  cut  them,  and  build  the  walls,  which,  as  their  attention  would  be  wholly  given  to  the 
respective  objects,  I apprehend  the  work  would  be  better  and  more  expeditiously  done. 

The  sea-wall,  being  the  most  tedious  and  of  the  greatest  consequence,  should  be  first  begun;  but 
in  quarrying  the  stones,  such  as  are  not  fit  for  the  sea-wall  should  be  removed,  and  paid  for,  if  fit  for 
the  quay  walls.  , 

This  would  enable  the  stone  contractor  to  agree  on  easier  terms,  as  by  that  means  he  could  work 
his  quarry  to  better  advantage.  Care,  however,  should  be  taken  that  he  furnish  a sufficient  quantity 
of  the  largest  sort,  to  keep  the  men  at  work  on  the  sea-wall. 

The  building  of  the  sea-wall  should  commence  in  the  beginning  of  April  next,  after  the  equinoral 
gales  are  past.  This  will  be  a very  tedious  piece  of  work.  The  foundation  on  which  it  is  to  be  built 
lavs  about  150  yards  within  the  sea-mark.  It  is  a hard  blue  till,  coveted  with  sand  from  about  two 
to  five  feet  thick,  except  at  the  north  head  of  the  west  pier,  where  it  lays  deeper  (from  eight  to  ten 
feet).  Of  course  this  work  can  be  carried  on  only  at  low  water,  which  in  neap  tides  will  be  but  for  a 
very  short  lime. 

The  method  of  proceeding  will  be  to  do  it  in  short  lengths.  It  is  not  easy  to  say  what  these  lengths 
ought  to  be,  as  they  will  depend  on  a variety  of  circumstances,  which  cannot  be  ascertained  until  a 
trial  is  made ; but  I advise  that  it  be  tried  at  first  in  lengths  of  about  20  feet.  They  can  be  increased 
according  to  the  experience  of  the  workmen,  and  as  the  water  should  be  found  easy  to  get  out. 
Those  lengths  in  the  deep  parts  must  be  saved  with  sheeting-piles,  i.e.  short  coffer-dams  should  be 
formed,  having  their  heads  about  a foot  or  two  above  the  level  of  the  sand,  out  of  which  the  water 
must  be  extracted  by  pumps  or  Archimedean  screws,  which  latter,  as  they  are  less  affected  by  sand, 
will  be  the  best  where  the  depth  does  not  exceed  five  or  six  feet. 

These  screws  or  pumps  may  be  worked  by  men,  or  perhaps  it  may  be  convenient  to  work  them  by 
steam-enn-ines,  as  will  be  more  particularly  noticed  in  the  after  part  of  this  report.  The  only  use 
of  the  coffer-dams  is  to  prevent  the  sand  from  getting  into  the  foundations  while  the  stones  are 


The  stones  of  which  the  foundation  or  base  of  the  walls  are  to  be  laid  should  all  be  prepared  for 
Hie  respective  day’s  work,  ready  to  be  laid  down  as  soon  as  the  tide  leaves  the  place  where  the 
foundations  are  to  be ; and  it  will  be  found  necessary  to  have  three  or  four  large  flat-bottomed  vessels, 
with  cranes  on  them,  to  float  to  the  respective  situations.  These  to  be  grounded  as  the  tide  recedes, 
ready  to  move  the  stones  wherever  the  foundations  are  cleared  of  water.  As  their  operations  will  be 
tedious,  they  should  proceed  uninterruptedly,  night  and  clay,  in  the  absence  of  the  tide,  till  the  whole 
of  the  sea-wall  is  brought  to  the  level  of  the  land,  after  which  it  must  be  earned  on  in  regular  courses, 
as  will  be  described  in  the  specifications.  . . , . 

The  sea-wall,  as  will  appear  on  inspecting  the  plan,  commences  by  the  north  point  of  the  west  pier. 
This  should  be  put  in  hand  first,  on  account  of  the  foundations  lying  much  deeper  than  the  rest;  but 
other  parts  of  the  wall  may  go  on  at  the  same  time  by  having  extra  sets  of  workmen  ; and  if  they  are 
properly  set  out,  and  executed  with  care,  they  can  be  made  to  join  nearly  as  well  as  if  they  had  pro- 
ceeded regularly  from  one  end.  _ , „ . , „„  1U- 

The  outside  quay  wall  may  also  be  begun  after  the  deepest  part  of  the  sea-wall  done,  so  that  the 

whole  may  be  brought  to  the  level  of  the  land  nearly  about  the  same  time.  It  is  not  an  easy  matter 
to  say  how  long  these  foundations  and  raising  the  masonry  may  require  as  so  much  depe nda ion  the 
weather,  but  I doubt  it  will  consume  the  greater  part  of  two  years.  When  once  done  Jo  the  level 
of  the  land,  it  will  be  much.more  rapid,  and  there  will  not  only  be  longer  time  to  work  at  them  inthe 
absence  of  the  tide* , but  a mucb.greater. number  of  hands  can  be  employed,  and,  having  little  inter- 
ruption, they  will  of  course  perform  troueh'  more  work  in  the  same  time.  . . . .. 

The  puddle  and  filling  up  between  the  walls  may  commence  soon  after  all  the 
sea  and  outer  quay  walls  and . masonry  is  carried  to  the  level  of  the  land..  This  of  course  will  point 
out  the  time  when  th&. digging  parts  of  the  works  must  be  let.  . . ...  e 

The  see  ebbing  and  ivex.  the  ailing  will  greatly  consolidate  it,  the.efore  w.il  » Jar  ben=4, 

the  wort.  About  this  time  also  preparations  may  be  made  for  the  Inside  quay  walls,  and  they  may 
proceed  with  the  digging.  The  masonry  of  the  walls  should  be  let  by  contract  to  different  wortme  , 
hut,  perhaps,  the.digging  of  the  foundations,  coffer-dams,  and  clearing  them  o w y 

in  the  hands  of  your Lordship  and  the  Committee  as  on  the  goodness  of  the  ftmndations  the  principal 
security  of  the  works  depends,  and  therefore,  whatever  it  may  cost,  it  oug  i 

only  -a,  to  get  it  so  is  to  do  it  b,  day’s  work  under  the  inspector  The  rest  of  A, .digging  and 
filling  between  the  eea  and  outer  quay  wall  may  he  let  by  contract  at  a spec)  P Jj  p 
Soon  after  the  digging  is  got  into  a forward  state  the  north-west  pier  must  be opened  an  1 the  lock 
begun.  The  lock  should  be  inclosed  in  a coffer-dam,  and  perhaps  it ■ may  finished.  The 

this  dam  to  such  a height  as  to  keep  out  the  sea  water  at  all  tunes  of  tide  defended  from 

coffer-dam  will  not  be  very  expensive,  because  that  part  of  it  within  the  harbou  ingagure 

the  effects  of  the  storms  by  the  east  pier  ; and,  without,  the  fury  of  the  wav  » . j expect 

be  broke  by  the  sea-wall  quay  and  filling  between,  so  that  the  work  may  proceed  rapidly^  ^xpect 
the  masonry  of  this  cannot  require  more  time  than  eighteen  months,  bu 
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preparations  will  take  several  months  before  the  foundations  can  he  laid.  Most  of  these,  except  Ilia 
clearing  of  water  from  the  foundations,  can  be  let  by  contract.  It  is  in  the  lock  and  digging  that  th 
large  steam-engine  will  principally  be  wanted  ; therefore  it  does  not,  for  this  purpose,  become  neces- 
sary to  have  her  at  present.  The  Crinan  canal  engine  being  now,  however,  for  sale,  and  at  a price 
greatly  below  the  cost  of  a new  engine,  I think  it  may  be  an  object  worth  the  attention  of  your 
- Lordship  and  the  Committee.  If  it  were  possible  to  apply  this  engine  to  the  working  of  the  pumps 
or  Archimedean  screws  while  the  foundations  of  the  sea  and  quay  walls  were  in  hand,  much  money  in 
labour  and  time  might  be  saved.  But  the  foundations  are  so  extended,  and  the  machines  for  raisins 
the  water  require  to  be  so  often  shifted,  that  I doubt  the  expense  of  the  application  would  exceed  the 
benefit  to  be  derived  from  it.  If  one  or  two  portable  steam-engines,  say  of  two  or  three,  horse  power 
each,  were  to  be  purchased,  and  erected  on  suitable  floats,  or  rather  boats,  these  engines  might  be 
grounded  iu  the  sand  adjoining  where  the  work  is  to  be  done,  and  could  immediately  be  applied  to 
the  screws,  or  to  work  suitable  pumps,  at  a very  small  expense.  I think  by  this  means  not  only 
money  but  time  may  be  saved  ; and  if,  as  I doubt  not,  there  is  every  reason  to  believe  that  more  docks 
than  one  will  be  wanted,  these  machines  would  serve  for  the  whole.  But,  previous  to  ordering  them 
it  would  be  well  to  ascertain  what  quantity  of  water  is  likely  to  be  raised  ; for  want  of  this  the  size  of 
the  engines  can  only  be  guesswork.  Preparations  for  the  floats  may,  however,  be  going  on.  I have 
used  portable  engines  with  great  success  on  other  works,  and  they  no  doubt  could  be  used  with  equal 
success  here,  if  fresh  water  for  the  condensation  can  be  procured.  This  leads  me  to  a subject  which 
I formerly  mentioned,  namely,  the  propriety  of  having  power  to  take  water  from  the  head  of  Leith 
mills  to  supply  the  waste  of  the  docks,  and  to  keep  their  suiface  always  level  with  the  high  water 
of  spring  tide.  Had  there  been  such  a power  in  the  Act  it  might  have  been  used  here.  However,  as 
this  is  not  the  case,  and  as  the  quantity  of  water  wanted  for  the  steam-engine  will  be  very  incon- 
siderable, I apprehend  not  equal  to  a quarter  of  an  hour’s  work  of  the  mills  per  day,  perhaps  it  may 
not  be  a difficult  matter  to  obtain  leave  from  the  proprietors  for  this  purpose.  The  water  can  be 
conducted  in  a small  trench  to  the  citadel,  and  from  thence,  by  means  of  a leather  pipe  or  pipes,  to 
the  steam-engine.  If  this  favour  can  be  obtained,  I shall  not  hesitate  in  recommending  the  small 
engine  to  the  immediate  attention  of  your  Lordship  and  the  Committee.  If  not,  the  men,  perhaps, 
for  the  present,  may  come  nearly  as  cheap. 

In  what  I have  said  I believe  the  leading  objects  to  be  attended  to  in  the  erection  of  the  docks 
have  been  enumerated;  but  there  are  many  subsidiary  ones  that  also  require  attention,  such  as 
obtaining  pozzolano  or  terras  for  mixing  the  mortar,  the  purchasing  sufficient  timber  for  the  framin°- 
of  the  gates,  the  sheeting  piles,  &c.  &c. 

Of  all  kinds  of  cement  which  have  come  under  my  observation,  that  made  with  pozzolano  and  good 
ime  is  the  best.  Agreeably  to  your  Lordship’s  and  the  Committee’s  directions,  I requested  Messrs. 
Sibbald  and  Company  to  try  and  get  some  from  Italy.  But,  should  they  fail  in  this,  some  other 
substitute  must  be  got.  Good  terras  I conceive  to  be  next,  and  this  I believe  can  be  got  tolerably 
easy.  There  is  also  a kind  of  composition  manufactured  ill  London  which  is  a good  substitute;  and 
I have  found  burnt  ironstone,  pounded,  to  answer  tolerably  well.  If  the  former  can  be  had  it  is 
preferable.  But,  whichever  of  these  is  to  be  used,  particular  attention  must  be  paid  to  the  quality 
of  the  lime,  and  therefore  the  different  sorts  in  the  neighbourhood  of  Edinburgh,  as  well  as  on  each 
side  of  the  Frith  of  Forth,  should  he  examined,  that  the  best  for  setting  in  water  may  be  procured ; for, 
without  this,  even  with  the  mixtures  I have  mentioned,  the  cement  will  be  but  imperfect.  The  hotter 
lime,  for  building  in  water,  is  used,  and  the  less  exposed  to  the  air  before  used,  the  better,  provided  it 
be  properly  slackened  ; and  therefore  a principal  part  of  that  which  is  to  be  constantly  under  water 
should  be  burnt  on  the  spot.  A lime  kiln  or  kilns  of  course  become  necessary.  They  should  not  be 
of  large  dimensions,  but  should  be  sufficient  to  supply  the  workmen  in  succession  as  required. 

Besides  taking  the  necessary  precaution  in  the  choice  of  materials  for  the  cement,  great  care  is 
necessary  in  the  manner  of  preparing  and  mixing  them.  It  is  scarcely  possible  to  get  lime  sufficiently 
slackened  in  the  common  way  without  impairing  its  binding  qualities;  and  it  is  equally  difficult  to 
procure  labourers  who  will  mix  the  ingredients  in  a sufficient  manner  and  with  little  water.  I have 
therefore,  in  most  large  works  in  which  I have  been  concerned,  recommended  the  use  of  machinery 
for  that  purpose. 

If  the  steam-engine  is  to  be  purchased  from  the  Crinan  Canal  Company,  as  she  will  not  be  wanted 
for  nearly  two  years  to  come  for  pumping  water,  she  can  be  employed  with  much  advantage  in  the 
manufacturing  of  mortar,  which  she  will  do,  not  only  in  a much  more  perfect  manner  than  labourers, 
but  at  a less  expense.  I expect  the  price  of  the  necessary  machinery  for  making  mortar  will  be  more 
than  saved  by  the  saving  of  labour  in  doing  it  by  men,  and  I am  sure  it  will  render  the  work  much 
more  durable.  But  all  this  will  in  some  measure  depend  on  procuring  fresh  water  for  the  con- 
densation ; for  without  this,  unless  brass  cylinders  and  pumps  are  made,  the  engine  cannot  be  worked 
to  advantage,  and  brass  cylinders,  &c.,  would  be  very  expensive. 

. The  procuring  of  timber  for  the  coffer-dam  on  moderate  terms  is  also  an  object  of  great  con- 
sideration. Memel  or  Norway  timber  is  at  this  time  very  high  in  price.  I have  therefore  to  suggest 
the  propriety  of  using  Scotch  fir.  I apprehend  abundance  of  this  may  be  had  in  different  parts  of 
Scotland,  from  whence  it  could  be  transported  to  Leith  by  water. 

scotch  fir,  as  it  would  be  always  under  water,  is  as  good  for  the  purpose  as  foreign  timber;  and 
it  any  material  saving  can  be  made  it  certainly  merits  the  attention  of  your  Lordship  »nd  the  Corn- 
subject?  Query~Would  not  an  advertisement  in  the  newspapers  bring  forth  inform  ‘ion  on  the 

The  oak  scantling  for  the  gates  need  not  be  inquired  after  for  the  present;  but,  about  . end 
° ^ year  *800  or  beginning  of  1801,  it  should  also  meet  your  consideration.  Many  of  the  pieces 
will  be  large,  and  cannot  readily  be  had  at  once.  Much  of  this  kind  of  timber  is  brought  down  the 
Humber;  and  if  some  person  were  to  contract  for  the  supply,  they  would  naturally  take  the  proper 
opportunities  of  picking  up  such  pieces  as  would  be  wanted  on  the  best  terms 

Severn  large  pieces  of  Danzig  timber  will  likewise  be  wanted  for  the  head  and  tail  sills  and 
sheeting  of  the  lock,  and  also  for  the  division  gates.  Those  I marked  at  Leith  in  November  last 
were  very  suitable,  and  I hope  they  have  been  purchased  at  a moderate  price. 

Your  Lordship  and  the  Committee  will  readily  see  that  a number  of  other  things  will  arise  in  the 
course  of  the  proceedings  in  the  execution  of  the  works,  and  which  would  extend  this  report  beyond 
what  is  necessary  in  the  present  stage  of  the  work.  I trust  what  I have  said  is  sufficient.  I shall 
attend  the  progress  of  the  work,  to  such  other  matters  as  may  present  themselves,  and  advise  your 
Lordship  and  the  Committee  from  time  to  time  respecting  them. 
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One  material  point,  however,  still  remains  to  be  urged,  and  that  is,  to  get,  as  speedily  as  possible, 
an  able,  honest,  and  assiduous  inspector.  Such  I trust  will  be  found  in  the  person  to  whom  i spoke, 
as  desired;  and  I have  transmitted  his  terms  to  Mr.  Gray,  which  your  Lordship  and  Committee 
1 expect,  have  seen. 

The  sooner  you  make  up  your  minds  to  employ  Mr.  Patterson,  or  some  such  person,  the  better, 
that  he  may  make  preparations  to  attend  the  works  as  early  as  he  can  in  their  progress. 

So  soon  as  money  is  procured  to  justify  your  Lordship  in  giving  directions  about  proceedings, 
specifications  and  plans  of  the  different  works  to  be  done  shall  be  put  in  hand. 

I have  the  honour  to  be,  Sic.,  Sic., 

John  Rennie. 

To  the  Right  Honourable  the  Lord  Provost  of  Edinburgh, 
and  Committee  for  carrying  into  execution  proposed 
Wet  Doclts  at  Leith. 


Specification  of  the  Stores  wanted  for  the  Sea  and  Quay  Walls  of  the  proposed.  Docks  at  Leith. 

March  8,  1 800. 

1st.  The  whole  front  of  the  sea-wall  to  he  of  ashlar,  and  all  headers  to  be  on  an  average  5 feet 
deep  in  the  beds,  but  no  stone  less  than  3 feet  6 inches.  Of  course  some  stones  will  be  4 feet  deep, 
some  5 feet,  some  6 feet  6 inches,  and  all  intermediate  depths.  The  average  lengths  of  their  face  to 
be  2 feet  6 inches,  but  no  stone  less  than  18  inches.  None  of  the  courses  to  be  less  than  15  inches 
thick,  but  as  much  thicker  as  the  quarries  will  produce,  each  course  being  of  one  thickness  through- 
out; but  if  the  quarries  will  turn  out  stones  of  larger  dimensions  they  are  to  be  furnished 
accordingly. 

2nd.  T in?  inside  and  packing  courses  to  be  of  the  same  thickness  as  its  corresponding  face  course, 
none  of  which  must  be  less  than  3 feet  6 inches  long  by  18  inches  broad,  but  as  much  larger  as  the 
quarries  will  produce. 

3rd.  'J  lie  front  courses  of  the  quay  walls  must  be  composed  of  ashlar,  header,  and  stretcher.  The 
header  to  be  3 feet  6 inches  deep  in  the  bed  on  an  average;  but  no  stone  less  than  2 feet  6 inches 
by  at  least  2 feet  long  in  the  face.  The  stretchers  to  he  on  an  average  2 feet  deep  in  the  beds,  but 
no  stone  less  than  18  inches.  The  headers  must  be  5 feet  asunder,  and  no  stretcher  must  be  less  than 
2 feet  long  in  the  face,  and  no  course  less  than  9 inches  thick. 

4th.  The  backing  and  hearting  courses  to  be  of  the  same  thickness  as  the  front,  and  not  less  in 
depth  than  2 feet  on  an  average,  but  no  stone  less  than  18  inches;  and  to  have  headers  of  3 feet  deep, 
corresponding  to  the  spaces  between  the  headers  in  the  front  of  the  wall.  A small  quantity  of  good 
rubble  stones  will  be  wanted  for  this  wall. 

5th.  The  coping  courses  of  the  quay  walls  is  to  be  5 feet  deep  in  the  beds,  and  from  3 feet  long  in 
the  front  to  as  much  greater  lengths  as  the  quarries  will  produce,  and  15  inches  thick. 

6th.  All  the  stones  must  be  cut  out  of  the  quarry  so  as  when  laid  on  the  walls  must  lie  on  their 
natural  beds,  and  they  must  be  shaped  as  near  to  the  size  as  possible  by  the  hammer,  so  as  to  save 
unnecessary  expense  in  carriage,  and  to  make  full  joints. 

*7tli.  The  contractor  must  engage  to  furnish  the  stones  as  expeditiously  as  wanted  for  the  works, 
otherwise  he  must  incur  a penalty  equal  to  the  injury  sustained  by  the  contractor  for  the  masonry; 
and  lie  must  load  the  vessels  in  the  harbour  of  Rosavth  with  all  diligence  as  they  arrive,  and  which 
loading-  must  be  included  in  the  price  of  his  contract. 

8th.  The  quarry  must  be  all  worked  in  a complete  and  regular  manner  to  the  satisfaction  of  the 
engineer,  or  such  inspector  as  the  Lord  Provost  of  Edinburgh  and  Committee  for  conducting  the  exe- 
cution of  the  docks  may  choose  from  time  to  time  to  appoint,  and  all  the  stones  delivered  must  be  of 
shape  and  quality  to  his  satisfaction,  and  to  the  true  meaning  of  this  specification,  and  if  it  should  ap- 
pear, at  any  time  during  the  existence  of  the  contract,  that  the  contractor  is  not  working  the  quarry,  or 
furnishing  the  stones  to  the  satisfaction  of  said  engineer  or  inspector,  lie  shall  give  notice  in  writing  of 
the  same,  and  should  the  contractor,  after  such  notice  is  given  him,  fail  to  comply  therewith,  the  said 
engineer  or  inspector  shall  stop  the  work,  and,  unless  the  contractor  can  show  him  satisfactorily  that 
he  can  and  will  remedy,  in  future,  the  deficiencies  complained  of,  the  engineer  or  inspector  shall 
have  it  in  his  power  to  discharge  the  contractor  from  the  work  and  take  the  contract  out  of  his  hands ; 
the  value  of  tools  and  materials  being  previously  settled  by  the  principal  engineer  of  the  works,  or  such 
other  respectable  engineer  or  architect  the  said  Lord  Provost  and  Committee  may  choose  to  appoint 
for  that  purpose,  whose  determination  shall  be  final. 

9th.  If  any  misunderstanding  should  take  place  about  the  meaning  of  any  part  of  the  foregoing 
specification,  the  same  shall  be  settled  by  the  principal  engineer. 

10th.  There  will  be  about  125,000  cubic  feet  of  front  ashlar  wanted  for  the  sea-wall,  and  about  the 
same  quantity  of  backing  and  hearting. 

About  S0.000  cubic  feet  of  ashlar  for  front  of  quay-walls,  and  about  90,000  cubic  feet  of  packing 
and  hearting.  But  should  the  Lord  Provost  and  Committee  choose  to  direct  that  more  stones  than  the 
above  mentioned  quantities  be  quarried,  the  contractor  shall  be  obliged  to  do  so,  or,  if  less,  to  stop  him. 

The  stones  for  the  sea-wall  will  be  wanted  first.  The  contractor  to  give  proposals  for  quarrying  and 
putting  the  stones  on  board  in  Rosayth  Harbour,  and  a separate  proposal  for  the  carriage  and  delivery 
at  Leith. 

John  Rennie.  1 


No.  7. 

Report  of  William  Chapman,  Esq.,  Civil  Engineer,  <§•<?.,  relative  to  the  Improvement  of  the  Har- 
bour of  Leith. 

My  Lord  and  Gentlemen,  Edinburgh,  October  1,  1824. 

Preparatory  to  my  entering  into  any  description  of  what  I conceive  to  be  the  most  expedient 
means  for  the  improvement  of  Leith  Harbour,  I shall  proceed  to  relate  its  chief  defects,  viz.  — 

1st.  That,  in  all  gales  from  the  N.E.  and  N.W.  quarters,  the  sea  is  invited  into  the  harbour  by  the 
trumpet-mouth  form  of  the  entrance  between  the  pier  and  the  dock-walls ; in  consequence  of  which, 
the  waves  intercepted  at  the  enlrance,  being  progressively  contracted  to  a very  narrow  space,  com- 
pensate their  deficiency  in  width  by  a dangerous  accession  of  height,  rolling  impetuously  into  the 
arbour,  so  as  to  cause  vessels  to  be  insecure  so  far  up  as  the  second  drawbridge,  and  more  espe- 
cially so  farther  downwards. 
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Under  this  predicament,  it  is  not  only  impossible  for  vessels  to  proceed  to  sea,  but  even  those 
attempting  to  enter  the  harbour  have  occasionally  been  wrecked,  or  much  damaged,  by  beating' 
against  the  walls  bounding  the  dock. 

2d.  Through  want  of  sufficient  extent  of  the  pier,  which  (including  1100  feet  length  of  low  weir 
to  guide  the  channel)  falls  about  1400  feet  short  of  low  water-mark,  the  current  of  the  efflux  of  the 
harbour  through  that  intermediate  space  necessarily  loses  its  power,  and  diffuses  itself  into  various 
shallow  channels,  either  to  the  eastward  or  the  westward,  according  as  the  prevalent  winds  may  have 
accumulated  a bank  of  sand  on  one  side  or  the  other. 

3d.  The  quantity  ofland  water,  usually  discharged  by  the  river  of  Leith,  is  too  inconsiderable  to 
produce  any  essential  effect  in  keeping  the  channel  open  ; and  it  is  only  in  great  speats  that,  it  can 
operate  powerfully  ; and,  although  they  seldom  occur,  they  are  of  vital  importance,  as  they  impetu- 
ously scour  away  those  accumulated  obstructions,  on  which  the  equalized  current  of  the  stream  could 
produce  no  effect.  In  fine,  those  speats  do  more  than  remove  the  injurious  effects  arising  from  the 
baneful  practice  of  individuals  throwing  rubbish  of  various  kinds  into  the  river,  that  it  may  be  carried 
off  without  expense  to  themselves.  This  practice  is  contrary  to  the  general  law  of  the  laud,  hccause 
injurious  to  a navigable  river  and  harbour,  and  certainly  requires  prevention  with  the  utmost  rigour. 
Thus,  unfortunately,  the  otherwise  laudable  plan  of  improving  the  mill  property  on  the  water  of  Leith, 
by  equalizing  its  discharge,  militates  strongly  against  the  interests  of  the  harbour. 

I purposely  deferred  my  visit  to  Leith  until  the  period  of  the  equinoctial  spring-tides,  which,  from 
their  having  ebbed  low  enough  to  lay  all  the  strand  dry  to  a little  without  the  Mortella*  Tower,  enabled 
me,  on  three  successive  low  ebbs,  to  make  the  necessary  examinations,  and  to  obtain,  by  the  aid  of 
Mr.  Brown,  your  Superintendent,  a correct  plan  of  the  whole  premises.  The  only  points  remaining 
to  be  ascertained  are  the  depths  (in  the  line  of  the  proposed  piers)  from  the  surface  of  the  sand  to  the 
substratum  of  clay  or  of  gravel  beneath  it;  and  also  the  force  and  direction  of  the  flood  and  ebb 
currents  at  different  periods  of  the  tide;  for  the  obtaining  of  which  I have  left  minute  instructions. 

The  information  I have  already  obtained  is  to  the  following  effect,  viz.  That  the  tide  gauge  at  the 
end  of  the  pier  is  graduated  upwards  from  the  level  of  the  low  weir,  which  confines  the  direction  of 
the  current,  and  prevents  its  assuming  an  eastern  direction,  which  the  set  of  the  ebb  current  of  the 
Frith  inclines  it  to  take:  That  the  channel  on  the  west  side  of  the  weir  is  from  18  inches  to  3 feet 
below  the  surface  of  the  weir;  but  that  where  it  diffuses  itself  and  takes  several  directions  (per- 
petually varying  and  impossible  to  he  followed),  the  wide  sand  beach  (excepting  in  these  channels) 
is  for  the  most  part  only  a foot  or  18  inches  below  the  level  of  the  weir;  whilst  the  low  water  in  the 
channel  of  the  Frith  is,  in  good  spring-tides,  from  4 to  5 feet  below  the  commencing  point  of  the  pier- 
gauge  (viz.  below  the  weir).  On  Thursday  morning,  the  23d  instant  (September  23,  1S24),  it  was 
5 feet  2 inches  below  it. 

In  neap-tides  the  sands  mentioned  between  the  weir  and  Mortella  Tower  are  covered  at  low  water. 
I have  also  to  observe  that  there  is  a sand  bank  or  ridge,  dry  at  low  water  in  great  spring-tides,  ex- 
tending from  the  westward  of  the  Morn-lla  Tower  to  near  Newhaven  Pier,  whiist,  at  the  same  time,  a 
great  extent  of  water  is  visible  between  that  ridge  and  the  shore  westward  of  the  dock  walls. 

The  flow  of  the  tides,  according  to  the  account  with  which  I have  been  favoured  by  Mr.  Crichton, 
is  as  follows,  viz.  — 


Very  highest  spring  tides,  the  depth 
High  spring  tides 
Ordinary  spring  tides  . 

High  neap-tides 
Ordinary  ditto 
Lowest  ditto 


of  water  in  the  channel  is 


Feet.  In. 
. 17  9 

. 15  0 

. 12  0 

. 11  0 

0 
0 


. 10 
barely  9 


instances 
to  produce 


These  depths  are  assumed  from  18  inches  below  the  weir  at  the  foot,  or  commencement,  of  the 
pier-gauge. 

^rlc^on  further  observed,  that  the  ebb  of  the  Frith  sets  very  strongly  over  the  sands  within 
the  Mortella  Tower.  b J 

‘ Having  now  described,  not  only  the  chief  defects  of  the  harbour,  but  also  the  leading  circui 
that  have  reference  to  it,  I shall  proceed  to  give  my  opinion  on  what  is  requisite  to  be  done  to 
an  emeient  result,  consistently  with  due  regard  to  the  funds  likely  to  be  obtained  for  carrying  the 
measure  into  effect. 

In  the  accompanying  plan,  it  will  be  seen  that  I have  projected  a continuation  of  the  north  pier,  in 
a straight  course  along  the  line  of  the  weir,  to  the  extent  of  1200  feet,  and  that  from  thence  it  curves 
gently  outwards  for  a little  above  900  feet ; after  which,  in  a tangent  from  the  curve,  it  proceeds  to 
the  low-water  line  of  the  Frith,  which  it  enters  at  about  100  yards  west  of  the  Mortella  Tower,  clear 
ot  all  the  rocky  ground. 

If  it  were  not  for  the  essential  aid  expected  from  directing  the  force  of  the  ebb  current  of  the  Frith 
along  the  projected  channel  from  Leith  Harbour,  I should  have  been  inclined  (o  recommend  an  outward 
direction  a little  more  northerly,  as- being  better  suited  for  the  entrance  of  vessels  in  the  prevalent 
therefore,  if  ihe  result  of  the  examinations  relative  to  the  force  and  direction  of  the  current 
over  the  sands  within  the  Mortella  Tower  during  the  ebb  be  not  what  I have  been  given  to  expect,  I 
should  recommend  the  outward  portion  ot  the  pier  to  follow  nearly  the  dotted  line  A B,  marked  in 
the  plan,  which  quits  the  curve  nearer  its  southern  commencement. 

I he  proposed  purpose  of  this  pier  is  evidently  to  conduct  the  ebb  current,  in  a regular  channel,  to 
a little  without  the  Mortella  Tower,  and  to  enable  vessels  to  be  tracked  either  inwards  or  outwards. 
So  tar  it  would  have  a good  effect;  but,  if  unaccompanied  by  other  works,  it  would  render  the  har- 
bour much  more  unsafe  than  it  is,  because  it  would  more  than  double  the  width  of  the  trumpet- 
mouth  ; and,  in  all  high  winds  that  send  sea  into  the  harbour,  the  waves  would,  from  this  contraction, 
rise  to  an  uncontrollable  height,  similar  .to  the  wave  of  tide  in  Bristol  Channel,  which  near  its  entrance 
rises  in  spring  tides  little  more  than  20  feet;  but,  from  its  progressive  contraction,  attains  at  Newport 
and  Chepstow  the  vast  height  ot  upwards  of  50  feet. 

From  this  cause  alone  a pier  from  the  N.W.  point  of  the  opening  for  the  indraught  of  the  waves  is 
absolutely  requisite:  and  still  further  so  from  the  beneficial  results  which  I shall  shortly  detail. 

In  the  plan  it  will  be  seen  that  I have  drawn  a pier  from  near  the  salient  angle  of  the  N.W. 


fr0m  ne  r11tn,°.r  toJl'r  on  the  u°rth-westera  coast  of  Corsica,  which,  with  a single  gun, 
1 eat  off  the  Fortitude,  74  guns,  Captam  William  Young,  and  not  Martello,  as  it  is  commonly  spelt. 
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bastion  of  the  dock-wall,  running  (except  120  feet  at  its  extreme  end)  in  a line  E.N.E.  towards  Appendix  C. 

noint  200  feel  distant  from  the  line  of  the  east  pier,  and  1300  feet  without  the  end  of  the  

8 sent  stone  pier.  To  the  extent  of  120  feet  short  of  its  extremity,  this  west  pier  is  proposed  to  be  Leith. 

constructed  principally  of  the  tumbler  stones  scattered  along  the  coast,  to  the  height  of  1 1 feet  on  the  

. crauee  in  such  manner  as  will  shortly  be  described  ; and  the  remaining  120  feet  pointing  farther  ^o.  7. 

■«  «"*'«  of  (*"»  •**  *“  “«>"  •. wif>  ? HE*?  i-JKM otth. 

be  formed  similarly  to  the  projected  eastern  pier,  the  construction  of  which  will  be  ol  timber,  filled  up  Harbour, 
with  stone  to  an  equal  height  with  the  stone  mound  from  the  end  of  the  dock-wall;  as  also  should  be 
the  wooden  part  of  the  present  east  pier,  between  the  shore  and  the  part  built  of  stone. 

Before  giving  a detailed  description  of  the  pier,  I shall  mention  the  beneficial  effects  that  will  clearly 
be  deductible  Irom  the  measures  I have  recommended,  viz.  — 

In  the  first  place  the  harbour  will  be  rendered  perfectly  tranquil,  unless  from  a little  agitation,  when 
the  sea,  in  stormy  weather,  bearing  on  the  coast,  shall  in  spring  tides  wash  over  the  stone 
breakwater  pier,  and  over  the  stone  filling  of  the  same  height  in  the  wooden  pier;  the  chief  elfect  of 
which  (as  the  contents  of  these  surmounting  waves  must  pass  out  through  the  200  feet  opening 
between  the  piers)  will  be  to  generate  a strong  outward  current,  and  deepen  that  entrance  and  the 
channel  immediately  above  and  below  it. 

2dly.  An  addition  will  be  made  to  the  harbour  of  nearly  23  Scots  acres,  exclusive  of  the  channel 
by  the  east  pier;  which  accession  of  space  will  be  more  than  triple  the  magnitude  of  the  present 
harbour,  and  be  very  convenient  for  the  discharge  of  timber  vessels,  &c. 

3clly.  The  filling  of  this  area  and  the  adjacent  channel,  in  every  tide,  will,  in  high  neap  tides,  (viz. 
those  level  with  the  breakwater)  occasion  an  influx  through  the  opening  of  nearly  15,000,000  cubic 
feel  of  water,  which,  exclusive  of  wideuiug  and  deepening  the  whole  channel,  will  generate  an  in- 
draught on  the  flood-tide,  sufficient  to  accelerate  the  vessels  into  safety,  into  which,  from  the  proposed 
projection  of  the  harbour- mouth,  they  will  arrive,  from  the  low  water  of  the  Frith,  through  a space 
less  than  half  of  what  they  pass  through  at  present;  and  through  that  outer  portion  they  will  have 
a regular  channel,  through  which,  as  circumstances  may  require,  vessels  entering  the  harbour  may 
either  sail  or  be  tracked.  Both  inwards  and  outwards  of  the  contracted  space  between  the  West  Pier 
and  the  East  Pier,  the  channel  will  tend  to  diffuse  itself,  and  may,  for  some  distance,  more  or  less, 
require  to  be  restrained  by  a low  weir,  nearly  level  with  the  adjacent  strand,  formed  either  of  picketed 
bavins,  or  similarly  to  your  present  weir,  but  in  such  a manner  as  vessels  may  receive  no  injury  from 
0-rounding  upon  it.  . 

The  outward  current  may  occasionally  be  aided  by  sluicing  from  the  docks  about  an  hour  before 
low  water.  The  upper  part  of  the  harbour,  above  the  lowest  drawbridge,  cannot  be  made  use  of  as  a 
scour  without  great  preparatory  expense;  besides  which,  no  large  quantity  could  be  penned  without 
injury  to  the  saw-mill  at  the  head  of  it. 

Although  the  most  effectual  and  economical  mode  of  obtaining  and  continuing  such  depth  of  water 
as  may  he  required,  is  by  directing  the  operations  of  nature  in  such  manner  as  to  produce  that 
effect  yet  such  hard  and  compacted  shoals  as  cannot  be  removed  by  those  means,  must  necessan  y 
be  cut  through  by  ballasting  in  the  channel;  which,  in  the  present  instance,  is  fortunately 
requisite  to  a considerable  extent  for  the  ballasL  of  ships,  and  will  be  still  more  so  when  the  harbour 

It  is  impossible  to  determine  what  additional  depth  may  be  acquired  by  the  projected  measures ; 
but  it  probably  will  be  from  two  to  three  feet  or  upwards  . ..  . . 

Those  substances,  carried  down  by  the  current  from  the  harbour,  that  are  capable  of  forming  a bar, 
would  necessarily  rest  beyond  the  end  of  the  pier,  were  it  to  stop  short  of  the  hne  between  the  Mor- 
tella  rock  anti  the  low-water  strand  to  the  west  of  it;  hut,  being  carried  thus  far,  there  is  a moral  cer- 
tainty that  the  strong  tides  of  the  Frith  would  disperse  them.  > 

General  Description  of  the  proposed  Pier. 

As  there  are  abundance  of  heavy  tumbler  stones  dispersed  on  the  strand,  sufficient  for  outside 
facing,  and  great  plenty  ol' smaller  stones  for  filling  the  interval  between  them,  I recommend  the ^adop- 
tion of  the  form  of  pier  constructed  at  Scarborough,  about  the  reign  of  Queen  Ehzabeth,  which  withs  oo 
the  force  of  waves  much  more  heavy  than  on  the  coast  under  discussion;  and  has  only  “«n  tokfu 
down  because  of  the  extension  of  piers  without  them.  They  were  formed  of  stones  rounded  by  the 
sea,  which  were  piled  up  in  two  walls,  battering  8 inches  to  the  foot  m height  ; and _ them  interme- 
diate space  filled  with  smaller  stones,  and  with  clayey  gravel  and  sand,  to  till  their cSt 
this  principle,  and  according  to  a plan  and  section  lelt  With  Mr.  Brown,  ci  y superin  , 

of  1050  feet  length  of  this  pier  will,  as  by  the  estimate,  amount  to  only  6000«. 

The  wooden  pier  I recommend  to  be  constructed  of  larch  or  of  Riga,  Memel, 
ing  as  any  of  those  denominations  may  be  had  at  a reasonable  price,  and  a era  . , 

elsewhere,  viz.— the  principal  parts  forming  two  conjoint  triangles,  the  outer  one  standing  on  its  bi  , 
and  the  inner  one  on  its  epS,  being  formed  by  a style  nearly  ver.ical  on  the  eh 

innerlimb  of  the  outer  triangle,  from  the  apex  of  which,  to  thestyle  on  the  c • , 

sustaining  an  open  gangway  of  battens  for  suffering  high  waves  to  pass  up  “e 

inside  of  the  exterior  line  of  triangular  frames,  longitudinal  and  horizonta  s d ^ 

sufficient  to  retain  a mas,  of  mbble-stone  to  its  due  height.  That  height  ,s  atari,  menuc toed  wU 
be  11  feet  above  the  foot  of  the  pier  gauge,  irom  the  new  entrance  inwards, 

outwards  8 feet  height  will  be  sufficient.  . , _ . . ,inr.„„p-st.rv  to 

Plans  and  sections  will  be  left  of  the  whole  construction  of  this  pier ; t and  the  heads 

say  more  than  that  the  outer  side  of  the  gangway  will  be  protected  by  a s r , f the 

of  the  inner  styles  of  the  pier  will  be  covered  by  a cap-piece,  extendmg  the  whole  length,  tor 

*°  Although  wooden  °pier's  have  less  duration  than  those  built  of  stone,  yet  tWen.my  attendant  on 
their  construction  has  caused  them  to  be  much  used  on  both  sides  of  the  Eng  is  > 

ders  and  Holland.  . - c ™nrP  than  in 

They  are,  in  salt  water  more  particularly,  and  in  the  different  species  o r ’ navalis  but  a 

oak,  liable  to  be  injured  by  what  ia  usually  denominated  the  worm,  not  . t;mber.  In 

very  small  insect  of  many  legs,  with  a head  calculated  for  boring  an  g ce'ss  js 

some  harbours  that  have  no  fresh  water  passing  through  them  . m0st  effectual  of  which 

rather  rapid ; but  it  may  be  almost  totally  prevented  by  various  means ; on  ■ coal-tar 

is,  to  bream  the  timber,  and  to  impregnate  it,  when  heated,  with  a mixture  of  whale-oil  aud  thin  coal  tar. 
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By  the  annexed  outline  of  an  estimate,  it  will  be  seen  that  the  probable  cost  of  the  projected  works 
(which  are  planned  as  consistently  with  economy  as  is  accordant  with  due  strength  and  duration) 
will  amount  to  41,600/.  which  exceeds  (by  21,600/.)  the  sum  which  you,  my  Lord  Provost,  the  Ma- 
gistrates and  Council  of  Edinburgh,  have  proposed  to  appropriate  to  this  purpose;  hut  will,  I trust 
not  prevent  the  execution  of  this  project,  so  highly  beneficial  to  the  public  at  large,  and  more  espe- 
cially to  the  city  of  Edinburgh  and  town  of  Leith;  the  latter  in  the  greater  degree,  as  it  will  raise  the 
value  of  their  warehouses  and  other  premises  from  their  present  depreciated  state  to  that  of  great  pros- 
perity, which  will  or  ought  to  induce  both  the  residents  and  proprietors  of  land  and  houses  to  devise 
such  means  of  raising  a fund  in  aid  of  the  requisite  expenditure  as  shall  not  deter  either  vessels  or 
merchandize  from  entering  the  port. 

The  boats  from  his  Majesty’s  vessels  in  Leith  Roads  have  sometimes  been  sunk  in  passing  Leith 
Bar,  which  has  occasioned  Newhaven  to  be  preferred  for  the  shipment  of  naval  stores,  for  which  it  is 
very  convenient  in  easterly  winds,  but  is  much  exposed  in  gales  from  the  N.W.  It  has  very  pro- 
perly been  observed  to  me,  that  if  a communication  were  made  through  the  walls  of  the  N.W.  bastion 
of  the  dock,  to  lead  on  to  the  projected  west  pier,  and  a wooden  platform  of  sufficient  height  raised 
upon  it,  convenient  means  for  shipping  naval  stores  would  then  he  obtained,  in  a private  uninter- 
rupted situation,  aud  in  a safe  harbour,  from  whence,  at  all  proper  times  of  tide,  access  could  be  had 
to  and  from  his  Majesty’s  ships. 

It  has  also  been  intimated  (to  which  no  objection  can  arise  but  that  of  increase  of  expenditure) 
that,  if  the  east  pier  were  carried  in  open  frame-work  imo  5 feet  depth  of  water  in  spring  tides  low 
wnter  many  of  the  steam-boats  would  prefer,  before  any  other  place,  the  landing  of  their  passengers 
there,  and  taking  them  from  thence.  The  propriety  of  this  depends  on  the  proportionate  advantage  or 
revenue  derivable  from  the  additional  outlay.  There  is  only  one  other  point  of  consideration  that  I 
have  to  offer  to  your  notice,  which  is,  that,  as  Leiih  harbour,  when  improved,  will  be  highly  beneficial 
to  the  public,  not  only  for  tire  reasons  already  stated,  but  because  of  its  affording  safe  lyin'*-  for  such 
revenue  cruisers  as  can  bear  the  ground,  or  may  come  into  the  clocks  for  necessaries  or  repairs,  there- 
fore his  Majesty’s  ministers  may,  on  a due  representation  of  these  various  advantages,  see  it  advis- 
able to  remit  the  duties  on  such  foreign  timber  as  shall  be  used  in  the  pier. 

I have,  &c., 

Tc  theRight  Hon.  the  Lord  Provost,  the  Magistrates,  William  Chapman. 

and  Council  of  the  City  of  Edinburgh. 


Estimate  of  the  Improvement  of  Leith  Harbour,  according  to  the  Current  Prices  of  Materials  and 
Labour. 


1050  feet  length  of  western  or  breakwater  pier,  at  4/.  per  foot  . 

120  feet  length  of  wooden  pier  at  the  termination  of  the  stone- 
work, similar  to  the  east  pier,  at  8/.  7s. 

2550  feet  length  of  wooden  east  pier,  filled  with  stones,  as  de- 
scribed in  the  report,  at  8/.  7s. 

Weir  to  prevent  the  diffusion  of  the  channel,  uncertain  in  its 
extent,  assumed  as  2000  running  feet,  at  3 s. 

Removing  indurated  impediments  in  the  channel,  incapable  of 
being  scoured  away  by  the  current,  uncertain,  say 


Incidents,  superintendence,  &c.,  15  per  cent. 

Total 


£4,200 

0 

0 

1,002 

0 

0 

30,343 

0 

0 

300 

0 

0 

300 

0 

0 

36,145 

0 

0 

. 5,442 

0 

0 

£41,587 

0 

0 

No.  8. 
Stevenson,  on 
Leith  Harbour. 


relative  to  Leith  Harbour,  being  an  excerpt  from  a Memoir  on  British  Harbours,  drawn 
up  m the  gear  1824.  By  E.  Stevenson,  Esq,  F.R.S.  E.  & M.  W. S,  Jkc,  Civil  Engineer. 

the'stL^  whS!yJ.”?r  ‘T  the  Mh  °f  Fotlh  is  * Palpal  rendezvous  for  shipping  during 
IvluurwJwhhsSt  of^, e“‘"?c“s‘°fQrMt  Brito*)  end  ns  . naval  slation,  especially  in  the 
2,  To  3,  f h ””Vle™  po'vers’ 11  is  of  Prim"y  importance  to  the  beet  i iteresls  of  the 
accessis  ohvi™  aS °r  (Teat  estuary,  we  may  notice,  that  its 

“if  “”Sauon  eat,.  Leith  Koatls,  which  afford  its  chief  anchorage,  are  ample 
anti  commodious,  possessing  a soft  bottom,  with  a depth  of  water  varviiw  from  3 to  inwards  of  1 

Lr?XV“a lilue  ' l°,16,“d  Connected  with  this  extensive  roadstead  there 

are  othei  valuable  mooring  giounds  above  Queensferry,  which  resemble  the  higher  parts  of  Plvmouth 
Sound  and  Portsmouth,  in  regard  to  the  shelter  aod  scanty  which  they  affm'd  lo  Enin/ 
described "E’EnShur  ’ ‘ °f  rtf  t “ si,nate  0,1  lhe  “Eero  side  of  the  roads  above 

is  the  port  SeTdfff  ffvT'lf aWt  north  from  Edinburgh,  of  which  it 

io  ',f  that  efitaf  ST  ° T “>0Ur.  * consequently  an  important  object  with  he  corpora- 
tion nt  that  capital,  and  also  with  the  constituted  authorities  of  the  town  of  Leith  I am  now, 

.*prteemeu°S‘Ve  S“me  ”°0U“‘  °f  “d  ,0  s,!lte  wh«  1 moEnitable  fo"S 

At  high  water  of  ordinary  neap  tides  there  is  a depth  of  only  about  8 or  9 feet  at  the  present 
entrance  of  Leith  harbour,  and  in  spring  tides  the  depth  is  about  13  or  14  feet.  From  the  peculiar 
form  of  its  piers,  and  particularly  owing  to  a considerable  extension  of  the  eastern  pier  bevond  the 
up  foi-’ IK  of  me  with  ™ a.CCTP“rS  Sr&h'plan>  vessels  are  by  this  means  often  shut 
confined  to the bid  o f fiTe  viJ, Till  of  late  years  the  berthage  of  the  harbour  was 
confined  to  the  bed  of  the  river,  and  had  become  so  extremely  incommodious  from  the  increase  of 

,befme  ind?pensable-  An  additionaI  revenue  was  accordingly  pro- 
vided and  two  spacious  wet-docks,  extending  to  10  acres,  were  formed.  These  docks  have  proved 

depth  ofCw' ?t?0da&Tn  t0  the  P°rt  5 5Ut  a great  desideratum  still  remains  in  the  want  of  a sufficient 
depth  of  water,  and  a more  commodious  entrance  for  the  reception  of  large  ships. 
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If  we  enquire  into  the  cause  of  the  shallowness  of  the  water  at  Leith,  and  generally  along  the 
southern  shores  of  this  frith,  it  may  be  accounted  for,  on  the  great  scale,  by  the  set  both  of  the  flood 
and  ebb  tides,  in  the  following  manner.  The  strongest  current,  for  example,  of  the  flood  tide,  in  its 
course  from  the  Atlantic  Ocean,  runs  along  the  coasts  of  Caithness,  Aberdeen,  and  Kincardine,  to  the 
higher  parts  of  the  Frith  of  Forth,  meeting  with  comparatively  few  obstructions  on  the  northern  side ; 
whereas  the  stream  of  tide  which  supplies  its  southern  shores,  separates  off  St.  Abh’s  Head,  in 
Berwickshire,— one  branch  of  the  tide  proceeding  to  the  English  coast,  and  the  other  along  the 
Lothians  up  the  frith.  This  last,  however,  has  more  the  character  of  an  eddy-tide,  ha  vino-  changed 
its  course  almost  at  right  angles,  at  or  near  St.  Abb’s  Head,  and  being  further  intersected  in  “its 
progress  by  the  Bass  and  other  islands  lying  off  the  coast  of  Haddingtonshire.  AtGuIlen  Ness,  which 
forms  one  of  the  chops  of  the  inner  part  of  the  frith,  the  channel  suddenly  expands  into  the  com- 
paratively great  bay  of  Musselburgh.  This  expanse  gives  another  check  to  the  velocity  of  the  tide, 
which  at  Leith  is  again  obstructed  by  a chain  of  rocks  extending  toward  Inchkeitli,  throwing  the 
currents,  both  of  flood  and  ebb,  still  off  the  southern  shore.  Between  Leith  and  the  Narrows  at  Queens- 
ferry,  the  incumbrance  is  continued  by  the  interposition  of  Cramond  Island  and  the  foul  grounds  of 
Mickeiy  and  Oxscares,  which  altogether  are  favourable  to  the  process  of  deposition  on  this  shore ; 
while  the  force  of  the  curreut  and  consequent  depth  of  water  are  increased  upon  the  northern  side.  Of 
this  we  have  an  anomalous  example  at  Queeusferry,  where  the  soundings  are  about  35  fathoms  in 
depth,  and  consequently  greater  than  on  the  same  parallel  of  latitude  any  where  between  the  Frith  of 
Forth  and  the  opposite  coast  of  Denmark. 

The  great  obstacle  to  the  improvement  of  the  present  entrance  of  Leith  harbour  arises  from  the 
extensive  flat  or  bank  trending  northward  to  the  rocky  grounds  called  the  Symonds,  lying  seaward  of 
the  Mortelia  Tower,  as  delineated  on  the  annexed  sketch  of  the  shore  between  Leith  and  Newhaven, 
showing  the  figure  of  the  bank  and  the  position  of  the  respective  rocks  in  the  offing.  On  the  southern 
side  of  the  frith,  immediately  above  Newhaven,  the  scouring  effect  of  the  tide  is  chiefly  with  the  ebb, 
and  thus  we  account  for  the  peculiar  form  of  the  sand-bank  off  Leith,  and  the  greater  depth  of  water 
ofFNewhaven : at  this  place  the  bank  is  comparatively  narrow,  and  it  attains  its  greatest  breadth  off 
the  entrance  to  Leith  Harbour. 

The  scouring  effects  of  the  river  Leith  are,  no  doubt,  beneficial  to  its  alveus;  hut  if  we  carefully 
examine  this  matter,  we  shall  find,  from  the  extent  and  flatness  of  the  ground,  that  its  influence  is, 
upon  the  whole,  languid.  The  bar  does  not  consist  of  mud,  but  of  sand,  similar  to  that  which  is 
deposited  above  and  below  Leith.  It  is  not  a particular  ridge,  but  an  extensive  flat,  which  has  its 
origin  in  the  local  set  of  the  tides,  arising  from  the  configuration  of  the  shores  opposed  to  the  tidal 
current.  I am  therefore  of  opinion,  that  every  effort  to  deepen  the  present  entrance  of  the  harbour, 
which  stops  short  of  carrying  two  continuous  piers,  at  a very  moderate  distance  from  each  other, 
seaward  of  the  Symond  Rocks,  or  to  the  extent  of  about  a mile  from  the  shore  at  Leith,  will  not  only 
prove  ineffectual,  but  that  one  pier,  of  any  form,  which  extends  much  beyond  the  other,  will  prove 
ruinous  to  the  best  interests  of  the  port.  1 would  not,  however,  be  understood  as  recommending  so 
extensive  a plan  of  operations,  as  the  extension  of  piers  to  the  Symond  Rocks,  but  merely  as  stating 
what  humbly  appears  to  be  the  only  practicable  mode  of  deepening  the  present  entrance  to  the 
harbour  of  Leith. 

In  quest  of  this  object,  some  have  projected  the  extension  of  a single  pier,  in  various  lines  of 
direction,  toward  the  Mortelia  Tower,  as  a weir  to  the  current.  Others,  with  somewhat  more 
plausibility,  carry  two  piers  to  a certain  extent  over  the  sandbank,  and  then  proceed  with,  one  pier  to 
the  Mortelia  Tower,  as  shown  in  dotted  lines  upon  the  plan.  I confess  that  I have  never  been  able  to 
satisfy  myself  upon  this  point,  either  as  to  its  beneficial  effect  upon  the  bar,  or  its  proper  influence 
upon  the  accessibility  of  the  harbour.  To  illustrate  this,  we  simply  refer  to  the  present  state  of  things. 
For  example,  every  one  conversant  with  the  nautical  localities  of  Leith  knows  the  difficulty  experienced 
in  leaving  the  port  with  north-westerly  or  favourable  winds  down  the  frith.  In  such  cases,  a vessel 
must  cast  off,  or  make  sail,  from  the  western  pier,  beyond  which  the  eastern  one  projects  about  100 
yards.  But  let  us  imagine  that  this  single  pier  were  extended  to  a mile,  or  even  1000  yards,  and  then, 
according  to  our  views  of  seamanship,  the  difficulties  attending  the  access  of  the  harbour  would  be 
increased  tenfold ; or,  as  before  noticed,  “ it  would  prove  ruinous  to  the  best  interests  of  the  port.” 

To  obviate  this  stale  of  things,  it-  has  been  proposed  to  project  a pier  from  Newhaven,  till  it  meets 
the  continuation  of  an  eastern  pier  beyond  the  Symond  Rocks,  or  seaward  of  the  Mortelia  Tower. 
By  this  means  seveial  hundred  acres  of  the  sand-bank,  which  dries  at  low  water,  would  be  included  in 
the  form  of  a great  outer  harbour.  In  this  case,  it  appears  to  be  impossible  to  avoid  the  silting  up  of 
so  large  a space  as  would  thereby  be  included  by  the  two  piers  projecting  respectively  from  Leith  and 
Newhaven,  while  the  effect  of  the  winds,  at  high  water,  upon  a surface  of  about  one  mile  in  breadth, 
would  render  it  extremely  difficult  to  transport  vessels  through  it,  to  or  from  the  interior  harbour.  It 
is  therefore  to  be  feared,  that,  after  having  expended  a very  large  sum  in  either  of  these  diversified 
operations,  we  should  only  have  an  incommodious,  if  not  impracticable,  harbour. 

Having  made, these  observations  on  the  set  of  the  tides,  and  the  natural  situation  of  Leiih  harbour, 
in  allusion  to  various  plans  latterly  suggested  for  its  improvement,  we  shall  now  endeavour  to  inquire 
into  the  effect  and  tendency  of  executing  in  whole,  or  in  part,  the  apparently  abandoned  plan  of  the 
late  eminent  Mr.  Rennie,  and  upon  which,  it  is  believed,  upwards  of  200,0001.  have  already  been 
expended.  "When  Mr.  Rennie  was  consulted  on  this  subject,  about  the  year  1800,  he  had  before  him 
an  early  design  by  Mr.  Whitworth,  a celebrated  engineer  of  his  day',  who  had  proposed  to  extend  the 
berthage  of  the  harbour,  by  following  the  course  of  the  river  above  Leith  Saw-mills.  . But  when 
Hr.  Rennie  maturely  considered  this  subject,  and  took  into  view  the  natural  difficulties  which  present 
themselves,  to  forming  a deep-water  entrance  to  Leith  harbour,  from  which  ,the  tide  ebbs  to  the 
extent  of  about  1 mile,  he  was  properly  induced  to  form  a design  suitable  for  vessels  oi  a greater 
draught  of  water  than  were  generally  in  use  in  Mr.  Whitworth’s  time,  by  opening  a communication 

at  Newhaven. 

Row,  as  the  greatest  breadth  of  the  sand-bank  above  alluded  to  is  immediately  off  the  present 
entrance  to  Leith  harbour,  and  as  the  bank  becomes  narrower  as  we  approach  Newhaven,  a more 
commodious  line  of  direction  is  evidently  by  the  erection  of  a continuous  sea-wall  toward  Newhaven  ; 
"where  a sufficient  depth  of  water  may  be  obtained  for  His  Majesty’s  ships  of  war.  After  there  ore 
consulting  with  that  eminently  scientific  navigator,  the  late  Captain  Huddart,  who  made  a survey  o 
Leith,  Mr.  Rennie  ultimately  determined  upon  placing  the  deep-water  access  to  the  harbour  near 
Newhaven,  as  delineated  in  dotted  lines  upon  the  accompanying  plan.  I have  endeavoured  o give 
the  subject  of  the  improvement  of  this  harbour  every  possible  attention,  and  I am  humbly  ot  opinion 
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that  no  design  for  this  purpose  has  yet  been  submitted  to  the  public,  which  seems  to  warra 
total  abandonment  of  Mr.  Rennie’s  plan.  I am  also  confident  that  it  may  be  satisfactorily  show** 
only  to  be  the  best  which,  under  all  circumstances,  can  now  be  followed  : but  also  that  the  least  exn 
mode  of  obtaining  a deep-water  entrance  is  to  continue  the  sea-wall  from  the  docks  westward -f^r 
do  not  now  propose  a suite  of  docks  from  Leith  to  Newhaven,  but  merely  a tide-harbour  which  nr  t 
be  occasionally  scoured  from  the  present  wet-docks.  To  take  a practical  example  of  this  let  'fhl 
observed  that  a sea-wall  from  the  wet-docks  toward  Newhaven  would  not  he  more  than  two- third  r 
the  extent  of  the  pier  required,  to  carry  a ship  to  a similar  depth  of  water  off  the  Mortella  Tower*  ™ 
may  be  seen  from  the  accompanying  plan.  1 as 

We  are  aware  that  the  proposed  entrance  at  Newhaven  is  distant  from  the  chief  seat  of  busine?  1 
Leith,  and  that  it  is  difficult  for  those  accustomed  to  the  present  state  of  things  to  look  favourlT 
upon  any  other  view  of  the  subject ; but.  in  point  of  fact,  the  pier-head  near  Newhaven  would  not  h 
more  distant  from  the  central  parts  of  Leith  than  a pier  at  the  Mortella  Tower,  while  the  forni 
would  be  much  more  commodious  and  accessible  than  the  latter.  In  every  extended  port  mo* 
or  less  inconvenience  of  this  description  is  felt;  and  if  the  situation  of  the  merchants  of  Leith hf 
contrasted  with  that  of  their  brethren  of  London,  Liverpool,  Dublin,  and  many  others  they  wfl 
appear  to  have  little  cause  to  complain,  although  the  entrance  of  the  harbour  were  at  Newhaven  * 
Upon  the  whole,  I hesiiate  not  to  recommend  that  the  entrance  to  Leith  harbour  should  forthwith 
be  improved  upon  a moderate  scale.  Its  present  condition  is  a source  of  much  inconvenience  to  the 
trade  of  Leith,  having  perhaps  as  difficult  and  awkward  an  access  as  I have  anywhere  met  with  in  the 
whole  course  of  my  survey,  and  personal  observation,  on  “British  Harbours”  between  the  Shetland 
and  Scilly  Islands.  I am  further  of  opinion  that  a sea-wall  should  be  extended  from  the  wet-docks 
toward  Newhaven,  and  that  a deep-water  entrance  should  there  be  formed,  upon  the  principle,  if  not 
the  tiirm,  suggested  by  Mr.  Rennie.  This,  as  formerly  stated,  I conceive  to  be  the  most  proper  and 
convenient  mode  of  acquiring  a sufficient  depth  of  water,  and  also  the  most  economical  mode  of 
improvement  of  which  the  port  of  Leith  is  susceptible. 


Report  of  the  Committee  of  Inhabitants  of  Leith,  to  General  Meeting  of  -20th  March,  1827. 

Leitli , March  19,  1827. 

The  Committee  of  the  Inhabitants  were,  on  the  16th  inst.,  favoured  with  the  perusal  of  a Report 
addressed  to  Lord  Melville  by  Mr.  John  Rennie,  Civil  Engineer,  on  the  subject  of  the  plans  for  the 
improvement  of  Leith  Harbour.*  v 

Aware  that  the  public  discussion  of  the  matters  contained  in  Mr.  Rennie’s  letter  could  not  fail  to 
widen  tbe  breach  already  existing  between  the  Town  Council,  and  the  Shipping  Interests  and 
inhabitants  of  Leith, — the  Committee  had  intended,  in  the  first  instance,  to  address  to  Lord  Melville 
a few  remarks  connected  with  the  local  circumstances  and  trade  of  the  port,  which  they  hoped  would 
convince  his  Lordship  of  the  inexpediency  and  impracticability  of  the  plan  of  Mr.  Rennie,  and  that 
all  further  delay  ill  the  execution  of  the  plans  already  sanctioned  by  Act  of  Parliament  mHit  be  pre- 
vented. ° r 

But  some  proceedings  of  the  Town  Council  of  Edinburgh  within  the  last  two  days  have  prevented 
that  intention  being  followed  out,  and  having  rendered  an  immediate  appeal  to  the  public  on  their 
municipal  and  police  affairs  indispensable,  the  Committee  of  inhabitants  could  not,  with  propriety, 
withhold  from  that  public  meeting  the  present  aspect  of  the  affairs  of  the  harbour. 

1st.  Mr.  Rennie  has  revived  the  idea  of  a new  entrance  to  the  docks  at  Newhaven  pier,  and  he 
states,  that  by  making  a new  entrance  there,  a depth  of  28  feet  water  at  spring  tides  will  be  acquired; 
while  in  the  entrance  proposed  by  Mr.  Chapman,  there  will  be  only  19  feet  6 inches,  including  the  2 
leet  o inches  which  he  admits  will  be  gained  by  the  extension  of  the  eastern  pier. 

In  answer  to  this,  the  Committee  have  to  state,  that  since  the  construction  of  the  docks,  and  of 
* ewhaven  pier,  a bank  has  risen,  or  rather  has  increased,  in  a line  drawn  from  the  Mortella  Tower  to 
a point  about  300  leet  north-east  of  Newhaven  pier  ; and  that  instead  of  there  being  eleven  feet  more 
vvater  over  that  bank  than  m the  present  channel  of  Leith  harbour,  there  is  not  a difference  of  more 
than  four  feet,  so  that  when  even  two  feei  six  inches  shall  be  gained  in  the  present  entrance,  there  will 
be  a depth  within  eighteen  inches  of  that  which  could  be  obiained  by  Mr.  Rennie's  plan. 

2nd.  Mr.  Rennie  objects  to  the  liability  of  filling  up,  and  the  necessity  of  constant  dredging. 

In  answer  to  this  objection,  the  Committee  have  had  the  experience  of  what  has  been  already  done, 
by  means  of  a very  imperfe.-t  weir  for  confining  the  channel  of  the  river,  aided  by  a very  inefficient 
ballast  establishment ; and  so  far  from  the  facility  of  deposit  being  increased  by  the  eastern  and 
western  piers,  the  pian  of  their  construction  is  admirably  calculated  to  prevent  any  great  accumulation 
of  sand  between  tbe  piers,— for  while  the  easterly  as  well  as  the  westerly  sea  will  be  sufficiently  broken 
by  the  sloping  stone  breakwaters  and  timber-work  rising  above  them,  to  prevent  inconvenience  to  the 
shipping,  the  quantity  of  waier  rolling  over  them  at  particular  times  of  the  tide  will  operate  as  a 
powerlul  scour  in  its  egress  through  the  narrowed  entrance  formed  at  the  point  of  the  western  pier. 

But  even  were  the  expectations  of  Mr.  Chapman  not  to  be  altogether  realised  as  to  this  effect  being 
produced  over  the  whole  space,  the  Committee  never  understood  it  to  be  in  contemplation  that  vessels 
of  war  wereto  he  alongside  of  the  outer  quay,  or  of  the  proposed  western  pier;  on  the  contrary, it 
appears  m Mr.  Crichton  s le  ter  ol  26th  October,  1824,  addressed  to  Lord  Melville,  that  the  original 
plan  for  the  naval  yard  merely  referred  to  the  advantages  of  adding  to  Mr.  Chapman’s  stone  break- 
water, a platform  or  gangway,  for  the  purpose  of  enabling  the  boats  of  His  Majesty’s  ships  to  cam- 
mumcate  directly  with  the  naval  yard,  instead  of  landing  at  the  public  quays;  and  in  the  same  letter 
it  is  stated,  that  one  of  the  advantages  of  that  plan  for  the  naval  yard  will  be,  “ that  in  the  case  of 
stores  or  supplier i rajmnng  to  be  sent  off  io  dented  lighters,  the,  could  be  at  once  removed  from  the 
store-houses  to  the  lighters  lying  afloat  in  the  wet  dock. 

3rd  Mr.  Rennie  next  alludes  to  the  great  expense  of  Mr.  Chapman’s  plan,  and  expresses  his  fears 
PT  W?ul?  Vot  be  done  ,or  less  lha"  60,0U0£,  and  the  west  pier  for  from  35000/.  to 
40,000/.,  besides  the  dredging  apparatus,  and  10,000/.  for  the  boundary  sea  wall  of  the  naval  est* 
blishment;  and  besides  the  naval  buildings,  for  the  purpose  of  lowering  the  bar  about  two  leet  six 
inches,  which,  he  adds,  lor  such  an  inconsiderable  advantage  is  certainly  a very  large  sum 

It  is  true,  that  by  means  of  objections  started  by  the  opponents  of  Mr.  Chapman’s  plan,  and  of 
alterations  made  on  the  eastern  pier,  for  the  purpose  of  relieving  the  Town  Council  of  Edinburgh,  in  a 

* .For  this  Report  see  Supplement. 
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great  part,  from  the  expense  of  upholding  it  hereafter,  an  obligation  for  the  discharging  of  which  they 
are  not  only  in  receipt  of  large  revenues,  which  strictly  are  applicable  to  the  enlargement  and  mainte- 
nance of  the  harbour,  but  which  they  also  specially  undertook  in  consequence  of  receiving  a most 
advantageous  loan  from  the  public,  the  expense  of  that  plan  has  been  increased  considerably  beyond  the 
original  estimate.  Bui  even  with  these  alterations,  there  is  no  doubt  that  if  advantage  be  taken  of 
the  present  low  prices  of  materials  and  labour,  the  work  may  be  executed  at  or  under  36,000/. 

It  is  admitted  by  Mr.  Rennie,  that  the  western  pier  is  only  half  the  length  of  the  eastern  pier,  and 
yet  although  it  is  completely  sheltered  from  the  heavy  sea  to  which  the  eastern  pier  is  exposed,  and  is 
not  subjected  to  the  collision  of  large  vessels  entering  or  leaving  the  harbour,  yet  to  swell  up  the  esti- 
mate he  states  the  probable  expense  at  about  two-thirds  of  the  eastern  pier. 

The  Committee  feel  warranted  in  asserting,  that  for  every  purpose  connected  with  the  improvement 
of  the  eastern  entrance,  and  for  the  use  of  boats  landing  from  His  Majesty’s  ships,  the  western  pier 
should  and  can  be  constructed  at  one-third  less  than  the  eastern  one,  in  proportion  to  its  length,  or  for 
a sum  not  exceeding  12,000/. 

The  other  means  by  which  Mr.  Rennie  has  succeeded  in  swelling  the  estimate  for  Mr.  Chapman’s 
plan  up  to  nearly  120,000/.,  are  by  including  the  dredging  apparatus,  and  10,000/.  for  the  boundary 
sea  wall  of  the  naval  establishment. 

The  dredging  apparatus  is  already  provided,  and  nearly  prepared  for  being  set  to  work  in  deepening 
the  channel  where  the  greatest  depih  is  required;  in  its  operations  in  the  eastern  entrance  it  will  be 
greatly  assisted  by  the  run  of  water  from  the  river,  when  guided  by  the  extension  of  a pier  into  the 
tideway  of  the  Frith  of  Forth,  while  any  entrance  to  the  westward  must  be  kept  open  by  dredeinn- 
alone;  but  the  most  extraordinary  item  included  to  make  up  the  120.000/.  to  be  expended,  as  Mr. 
Rennie  says,  for  the  purpose  of  lowering  the  bar  about  two  feet  six  inches,  is  the  sum  of  10,000/.  I'or 
the  boundary  sea  wall  of  the  naval  establishment. 

By  expending  this  sum  to  take  in  a piece  of  ground  in  a most  eligible  situation,  but  which  is  at  pre- 
sent laying  waste,  Government  are  enabled  to  dispose  not  only  of  the  present  naval  yard  and  g-ound 
on  which  it  is  situated,  which  will  bring  a considerable  sum,  but  are  also  enabled  to  dispose  of  the  pro- 
perty purchased  by  them  at  Annfield,  the  proceeds  of  which  together,  would  provide  for  more  than 
double  the  amount  of  the  sum  required  for  taking  in  the  new  ground,  even  on  the  most  extravagant 
plan  that  can  be  devised.  This  Mr.  Rennie  has  omitted  to  notice.  There  is  no  doubt,  therefore,  that 
Mr.  Chapman’s  plan,  so  far  as  absolutely  required  for  the  improvement  of  the  present  harbour,  and 
for  the  purposes  originally  contemplated  for  the  accommodation  of  the  naval  service,  can  be,  in  reality, 
executed  for  about  half  the  sum  which  Mr.  Rennie  has  stated. 

Mr.  Rennie  next  proceeds  to  say,  that,  as  the  shore  deepens  towards  Newhaven  and  westward,  the 
current  becomes  stronger  and  the  bottom  cleaner,  and  nature  points  out  that  the  entrance  should  be 
extended  in  this  direction,  which  would  at  once  get  rid  of  the  Water  of  Leith,  its  bar,  and  deposit. 

The  case  of  Newhaven  pier  has  proved  how  fallacious  the  idea  of  obtaining,  or  at  least  of  preserving 
deep  water  by  any  extension  in  that  direction  is,  and  that  any  deposit  from  the  river  of  Leith  will  be 
trifling  compared  to  that,  which  must  take  place  by  the  erection  of  piers  in  a situation  where  there  is 
neither  back-water  nor  the  lull  strength  of  the  current  of  the  Frith  in  operation  to  sweep  it  away. 

The  current  at  present  runs  with  much  greater  velocity  at  the  point  proposed  for  the  termination  of 
the  eastern  pier  than  at  Newhaven;  but  when  the  channel  of  the  Frith,  which,  from  the  end  of  the 
present  pier  to  Kinghornness  is  about  10,000  yards  across,  shall  be  contracted  by  nearly  1000  yards, 
by  the  extension  of  the  pier,  the  effect  of  the  cross  current  may  be  expected  to  be  still  more  powerful. 

The  success  of  Mr.  Chapman’s  plan  in  procuring  an  additional  depth  of  water  to  a reasonable  extent, 
and  at  a reasonable  expense,  is,  therefore,  a matter  of  certainty' — while  any  corresponding  advantage  to 
be  derived  from  the  extension  of  the  entrance  to  the  westward,  are  problematical. 

It  appears,  from  an  estimate  given  in  to  the  Town  Council  in  the  year  1818,  that  the  sum  which  would 
have  been  required  to  complete  the  docks  on  the  original  pirn,  was  322,000/.  Mr.  John  Rennie  now 
proposes,  “That  instead  of  executing  the  third  great  basin,  according  to  the  original  plan,  a ship 
canal,  without  quay  walls,  shall  be  made  in  that  direction,  with  an  entrance-lock  near  where  the  late 
Mr.  Rennie  proposed  to  make  the  cross  wall,  dividing  the  dock  from  the  harbour;  from  thence  a 
harbour  to  be  made,  carrying  out  the  entrance  into  about  8 or  10  feet  at  low  waier  of  spring  tides.” 

Mr.  Rennie  calculates  the  expense  of  this  plan  to  be  about  220,000 /. ; and  for  this,  he  observes,  the 
grand  object,  depth  of  water  and  shelter,  free  access  and  departure  at  all  times,  would  be  obtained. 

To  obtain  and  to  preserve  the  depih  of  water  which  Mr.  Rennie  states,  the  pier-head  must  be  carried 
much  farther  out  than  either  the  original  plan  or  that  now  brought  forward  by  him,  and,  of  course, 
a considerable  additional  expense  be  incurred, — and,  even  could  this  be  accomplished,  the  vessels 
which  may  use  this  new  entrance  have  to  go  through  the  tedious  process  of  warping  through  a canal 
upwards  of  half  a mile  in  length  to  arrive  at  the  gates  of  the  docks,  while,  in  the  case  of  the  eastern 
entrance  being  improved,  they  could  sail  directly  to  or  from  the  entrance  of  the  docks.  In  theory,  the 
warping  such  a distance,  and  passing  several  gates  and  bridges,  may  appear  to  be  a slight  inconvenience, 
but,  in  practice,  it  is  very  different. 

When,  at  a very  great  expense,  the  city  canal,  which  intersects  the  Isle  of  Dogs,  was  made,  it  was 
expected  that  a large  portion  of  the  shipping  which  went  to  the  port  of  London  would  use  it,  to  avoid 
the  circuitous  navigation  round  that  island;  but,  in  point  of  practice,  the  city  canal  is  principally,  if  not 
entirely,  used  as  a place  for  laying  up  shipping  unemployed,  or  about  to  be  exposed  to  sale. 

The  Committee  apprehend,  tiiat  this  would  be  the  principal  use  to  which  the  proposed  ship  canal 
would  be  practically  applied.  The  natural  trade  of  the  port  of  Leith,  beyond  its  coasting  and  timber 
trade,  lies  with  the  different  ports  on  the  shores  of  the  German  Ocean  and  of  the  Baltic  Sea;  the  size 
and  draft  of  water  of  the  vessels  in  that  trade  must,  therefore,  have  reference  not  only  to  the  port  of 
Leith,  but  to  the  other  ports  on  the  opposite  coasts  which  they  frequent;  hence  the  vessels  are  generally 
under  300  tons.  In  proof  of  which  the  following  return  of  shipping,  which  entered  the  port  in  the  year 
1826,  may  be  referred  to : — 


Number  of  Vessels  which  entered  the  port  of  Leith  in  the  year  1826 
Under  50  tons 

Between  50  and  100  tons  ...••• 
Between  100  and  200  tons  . . 

Between  200  and  300  tons  ...••• 
Between  300  and  400  tons  ..•••* 
Above  400  tons 


1402 

1432 

650 

116 

19 
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40  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

Mr.  Rennie  observes,  that  with  the  advantage  of  a good  port,  such  as  would  be  obtained  bv  the 
measures  above  recommended  by  him,  the  trade  of  Leith  might  be  carried  to  any  extent,  nnd  thelarew 
vessels  now  used  in  other  ports  would  be  accommodated  here,  and  avoid  all  those  delays  and  other  in. 
conveniences  to  which  they  are  now  subject,  and  which  it  is  so  anxiously  desired  by  all  to  he  removed  * 

The  Committee  are  deeply  impressed  with  the  necessity  of  those  delays  and  inconveniences  bein'o- 
reraoved  ; but  they  are  satisfied  that  ibis  object  can  be  attained  to  a great  extent  by  Mr.  Chapman’s 
plan,  not  only  by  the  additional  depth  of  water  to  be  gained  thereby,  but  from  the  heavy  swell,  which 
in  easterly  winds  endangers  shipping  so  much  at  present,  being  almost  entirely  broken  by  the  eastern 
pier. 

The  expression,  “ That  trade  may  be  carried  to  any  extent,”  is  hut  too  frequently  used  by  engineers 
unacquainted  with  the  local  trade  and  circumstances  of  the  places  to  which  their  plans  refer.  ° 

All  the  harbours  and  docks  that  could  be  constructed  at  the  port  of  Leith  would  not  make  it  an  em- 
porium for  the  East  India  trade,  because  the  consumption  of  East  India  produce  in  the  adjacent  district 
of  country  is  not  sufficient  to  encourage  its  importation  in  large  quantities  at  one  time;  and  the  same 
observation  applies  to  the  West  India  trade,  unless  carried  on  in  ships  of  a moderate  size. 

But  were  it  otherwise,  and  could  the  full  advantages  anticipated  by  Mr.  Rennie  be  realized  from  his 
plan,  it  would  be  preposterous  to  expend  220,001)/.  for  the  accommodation  of  four  or  five  ships  of  a 
particular  class,  while  the  port  can  be  improved  so  as  to  answer  all  the  purposes  of  its  general  trade  at 
an  expense  of  50,000/. 

The  same  remark  is  applicable  to  the  idea,  that  a very  complete  dock-yard,  upon  a small  scale,  might 
he  made,  capable  of  repairing  frigates,  or  even  larger  vessels  upon  an  emergency.  During  the  period 
when  this  country  was  engaged  in  war  with  nearly  all  the  nations  of  Europe,  there  were  rarely  more 
than  two  frigates  on  the  Leith  station,  while  the  number  of  vessels  of  a smaller  class,  and  of  revenue 
cruisers,  was  considerable.  The  Committee  understand,  that  it  was  for  this  reason  that-,  in  the  plan 
submitted  to  Lord  Melville  in  the  year  1824,  the  accommodation  was  proposed  to  be  confined  to  vessels 
of  20  guns  and  under,  from  the  conviction  that  his  Lordship  would  never  recommend  the  providing 
at  a greatly  increased  expense,  for  emergencies  which  might  not  once  occur  in  the  course  of  many 

Unless,  indeed,  Government  were  to  construct  a wet  dock  as  well  as  a dry  dock  at  Annfield,  com- 
municating with  the  proposed  works,  vessels  of  war  must  lie  in  the  ordinary  thoroughfare  of  the  ship 
canal,  or  of  the  present  docks  ; while,  by  the  plan  already  sanctioned  by  Act  of  Parliament,  they  are  at 
■once  provided  with  a portion  of  the  present  wet  docks,  cut  off  from  all  communication  with  the  mer- 
chant shipping. 

Under  nil  these  circumstances,  it  is  evident  that  Government,  on  full  consideration  of  the  matter,  will 
never  agree  to  advance  any  considerable  sum  for  such  a plan.  As  to  the  assistance  which  Mr.  Rennie 
reckons  on  obtaining  from  the  Perry  Truslees,  to  the  extent  of  30,000/. ; this  only  shows,  further,  the 
inaccuracy  of  the  local  information  on  which  lie  has  proceeded.  They  have  much  more  immediate 
demands  upon  their  funds  than  to  expend  them  in  aid  of  such  a plan. 

The  same  observation  applies  to  the  city  of  Edinburgh,  to  whom  the  advancing  of  28,000/.  appears 
to  be  no  very  palatable  measure — and  certainly  their  raising  or  becoming  bound  for  the  payment  of  the 
interest  of  even  one-lialf  of  the  sum  required  by  Mr.  Rennie,  is  very  unlikely. 

The  traders  at  the  port  are  still  less  likely  to  allow  themselves  to  be  taxed  for  such  a purpose,  when,  in 
consequence  of  existing  arrangements,  they  have  the  Government  pledged,  and  the  Town  Council  of 
Edinburgh  bound  by  statute  to  carry  through  a plan,  which  will  answer  all  their  general  purposes, 
without  adding  to  the  heavy  burdens  already  imposed  on  them. 

In  these  circumstances,  it  appears  to  the  Committee,  that  all  further  discussions  as  to  Mr.  Rennie’s 
plan  can  have  no  effect,  beyond  that  of  retarding  the  execution  of  the  other  plans,  which  are  already  in 
a great  measure  provided  for,  and  sanctioned  by  legislative  enactment. 


No.  10. 

Report  (p/’Thomas  Telford,  Esq.,  C.E.,  on  the  Improvement  of  Leith  Harloitr. 

Edinburgh , June  26,  1828. 

In  consequence  of  instructions  contained  in  your  several  letters  of  the  8th  and  25th  of  April  and 
5th  of  May  last,  I proceeded  to  the  town  of  Leith  and  examined  and  compared  the  harbour  works 
which  have  been  already  executed,  and  those  which  have  been  proposed,  with  the  sundry  documents 
with  which  I had  been  furnished. 

Had  it  been  found  advisable  to  provide  accommodation  for  vessels  of  great  draft  of  water,  tbe 
principal  entrance  should  unquestionably  have  been  made  adjacent  to  Newhaven,  as  proposed  by  the 
on  u m ,er™e  ail(?  Captain  Huddnrt ; hut  by  the  report  of  a committee  of  the  inhabitants,  dated 
20th  March,  1827,  it  appears  that  the  vessels  which  entered  the  port  in  the  course  of  the  year  1826 
were  as  follows : — 

Under  50  tons  . 1402 

Between  50  and  100  tons  ....  1432 
„ 100  and  200  „ . * * 650 

,,  200  and  300  „ . . . . ug 

„ 300  and  400  „ . . .19 

Above  400  tons  .....  4 

And  by  a statement  furnished  me  by  the  Collector  of  the  Customs  it  appears  that,  from  the  2nd  of 
October,  1826,  to  the  1st  of  October,  1827,  the  entries  were— 


363S| 
481  < 

12oJ 


2116  small  vessels  without  pilots. 

1426  vessels  drawing  under  10  feet  of  water. 
96  vessels  drawing 


309 
172 
67 
42  j 
11 
2 


10* 

11*  feet  to  12  feet  of  water. 

12*  „ 13 

13*  „ 14  „ 

14*  „ 15  „ 

15*  feet  of  water. 
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From  the  last  statement  it  appears  that  from  October,  1826,  to  October,  1827,  out  of  4041  vessels 
which  entered  the  port  of  Leith,  there  were  3638  which  did  not  exceed  10  feet  draft"  of  water 
and  other  4S8  which  only  required  from  10  to  12  feet,  leaving  only  122  requiring  from  13i  to 

It  is  therefore  evident  that  the  nature  of  the  business  transacted  at  the  port  of  Leith  does 
not  justify  the  incurring  a great  expense  for  the  accommodation  of  vessels  of  lar»e  draft  of 
water,  and  that  any  plan  for  an  extension  towards  Newhaven  for  this  purpose  must  be 
abandoned. 

It  is  unfortunate  that  immediately  opposite  Leith  the  shore  consists  of  a flat  of  sand  to  a very 
considerable  distance  outwards,  and  that,  from  the  nature  of  the  ebbing  and  flowing  tides  upon  the 
adjacent  coasts,  which  no  effort  of  art  can  control,  there  is  no  prospect  of  this  being  materially  changed 
It  therefore  becomes  necessary  to  consider  what  can  be  done  to  accommodate  the  port  at  an  expense 
that  is  justifiable  and  by  means  that  are  safe  and  practicable. 

From  the  best  information  I could  procure  the  depth  of  water  on  the  har  is  about  15  feet  at  an 
ordinary  spring-tide.  I found  the  rise  of  the  tide  on  the  31st  of  May  to  be  17  feet  4 inches  and  by 
further  observation  I found  neap  tides  at  3 feet  9 inches  less  rise  than  springs,  leaving  11  feet 
3 inches  at  ordinary  neaps,  and  13  feet  7 inches,  when  compared  with  such  springs  as°I  found. 
Therefore,  if  2 feet  more  depth  of  water  could  be  procured,  by  much  the  greatest  number  of  vessels 
which  frequent  the  port  would  be  able  to  enter  and  depart  with  perfect  safety  at  the  top  of  all  tide® 
and  the  largest  at  the  high-water  of  springs.  ’ 

Considering  the  great  extent  of  flat  sand  which  occupies  the  space  between  the  harbour  and  the 
Mortella  Tower,  and  from  that  place  along  the  shore  at  Musselburgh,  I consider  that,  even  if 
the  great  expense  which  would  unavoidably  be  incurred  were  wholly  disregarded,  the  constructing 
solid  piers  to  the  extent  required  would  be  the  means  of  an  accumulation  of  sand,  as  in  the  case 
of  Dublin  and  other  places,  which  might  increase  instead  of  diminish  the  obstacles  to  a free  en- 
trance. 

But  as  the  present  low  weir,  by  directing  the  current  of  the  river-water  without  obstructing  the 
course  of  the  tide,  has  evidently  produced  some  effect,  I recommend  proceeding  upon  the  same 
principle  by  constructing  a range  of  beacons  about  50  yards  apart  from  each  other  in  the  direction  of 
the  above-mentioned  low  weir,  and  into  a proper  depth  of  water,  without  the  Mortella  Tower;  and 
afterwards  continuing  a similar  low  weir,  composed  of  furze  and  rubble-stone,  with  one  board  at 
bottom,  between  the  beacons.  By  these  means,  and  the  occasional  application  of  the  dred<dn°-- 
machine,  I am  of  opinion  that  an  additional  depth  of  2 feet  may  be  procured  and  maintained  f and 
this  would  bring  the  bottom  of  the  channel  on  a level  with  the  top  of  the  sill  of  the  entrance-lock  of 
the  eastern  dock. 

But  besides  the  shallowness  of  water  at  the  entrance  a serious  inconvenience  is  experienced  from 
its  shape,  which,  being  trumpet-mouthed,  narrowing  from  the  frith  inwards,  admits  of  an  accumulation 
of  water  impelled  by  north-east  winds,  which  renders  the  unprotected  situation  of  vessels  approaching 
or  departing  from  the  docks  both  difficult  and  dangerous. 

In  order  to  remedy  this  defect  I recommend  that  a breakwater  pier  be  constructed  from  the  outer 
wall  of  the  eastern  dock  to  within  120  feet  of  the  present  pier-head,  placed  in  the  direction  shown  upon 
the  accompanying  map  or  plan.  This  would  not  only  prove  an  effectual  protection  to  the  imme- 
diate entrance  to  the  docks,  but  would  form  a convenient  outer  harbour. 

The  outer  side  of  this  pier  should  have  a slope  of  3 horizontal  to  1 perpendicular-,  and  should  be 
paved  with  roughly-squared  stone  2 feet  deep  on  an  average,  without  any  pinnings.  The  interior 
packing  may  be  common  rubble-work,  close  packed,  and  the  inside  wall  faced  with  well-squared 
stones  laid  in  regular  courses  without  any  pinnings.  The  parapet  should  be  at  least  4 feet  in  breadth 
at  the  top,  to  afford  access  to  the  outer  head,  upon  which  a capstan  should  be  placed.  The  parapet  and 
capstan-pier  should  be  built  with  well-squared  ashlar  stones  of  large  dimensions : all  these  stones  to 
be  of  a durable  quality. 

Along  the  inside  of  the  breakwater  an  inclined  slip  should  be  constructed,  to  admit  a double 
railroad  of  stone,  which,  by  being  connected  with  and  worked  by  the  steam-engine  now  in  the  dock- 
yard* might  raise  sand  from  the  outer  basin  for  ballasting  ships. 

The  outer  harbour  may  be  still  farther  deepened  by  removing  the  sand,  &c.,  and  depositing  it  on 
the  eastern  side  of  the  old  pier,  where,  by  building  a rubble-stone  wall  parallel  to  the  shore,  much 
valuable  ground  may  be  formed  and  made  applicable  to  useful  purposes,  and  the  mud  which  encum- 
bers the  old  harbour,  not  being  fit  for  ballast,  should  also  be  removed  to  the  same  place ; the  value 
of  the  ground  acquired  would  defray  the  expense  of  the  wall,  &c. 

After  this  western  breakwater  has  been  constructed  the  open  space  of  the  present  old  pier  would 
of  course  be  filled  up,  so  as  to  prevent  sand  being  brought  into  the  outer  harbour  from  the  eastward, 
and,  by  constructing  a proper  tunnel  from  the  eastern  dock,  to  open  within  the  breakwater,  not  only 
the  outer  harbour  might  be  scoured  by  water  from  the  docks,  but  the  docks  themselves  might  be 
emptied  of  mud  and  the  entrance  channel  deepened. 

The  range  of  beacons  would  during  the  day  be  a sufficient  direction  for  the  vessels  entering  or  pro- 
ceeding outward  along  the  eastern  channel ; but,  to  render  it  equally  accessible  by  night,  a small 
light  should  be  placed  on  the  south-east  side  of  the  root  of  the  present  pier,  so  as,  when  brought  into 
a line  with  the  light  on  the  head  of  the  present  pier,  would  prove  a safe  direction  for  vessels  during 
the  night. 

These  several  matters  being  accomplished,  I propose  deepening  the  channel  from  the  outer  bar 
through  the  outer  harbour  and  up  to  the  first  drawbridge,  to  the  level  of  the  top  of  the  entrance  lock 
sill,  for  the  breadth  of  120  feet  within  the  pier-heads,  and  for  the  6ame  breadth  to  the  extent  of  1000 
feet  beyond  them.  This  would  not  only  form  a free  channel  for  the  entrance  and  departure  of  vessels, 
but  would  admit  an  additional  quantity  of  scouring  water,  which  would  have  a tendency  to  preserve  a 
proper  depth. 

What  I have  here  recommended,  with  the  addition  of  a tug- boat,  would  render  Leith  harbour  as 
perfect  as  its  localities  admit  of. 

At  Aberdeen  a boat  of  this  description  has  been  employed  for  the  last  nine  months,  and  has  been 
ound  to  answer  a good  purpose.  Two  engines,  of  20-horse  power  each,  prove  quite  sufficient.  The 
°k‘ cost  of  boat  and  engines  was  3000/.,  raised  by  traders  and  shipowners,  in  shares  of  10/.  each; 
and,  besides  the  facility  it  affords  to  the  entrance  and  departure  of  vessels,  it  promises  to  prove  advan- 
tageous as  a speculation. 

a 
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Appendix  C. 
Leith. 

No.  10. 

Telford,  on  improv- 
ing the  Harbour. 


No.  11. 

Cubitt,  on  improv- 
ing the  Harbour 
and  Docks. 


The  following  is  an  estimate  of  the  expense  of  performing  the  several  works  recommended  in  the 
foregoing  report : — 

■£.  s.  d. 

Beacons  and  low  weir • 4,223  6 2 

Breakwater  and  slip  13,070  12  0 

Light  on  shore  ....••••••  1,000  0 0 

Scouring  tunnel  from  eastern  dock 888  11  6 

Deepening  the  outer  and  old  harbour  and  entrance  channel  . . 1,709  4 0 

20,888  12  8 

Contingencies  10  per  cent.  ........  2,088  17  3 

£22,977  9 11 


7b  the  Secretary  of  the  Treasury.  Thomas  Telford. 


No.  11. 

Report  of  “William  Ccbitt,  Esq.,  on  the  Harbour  and  Docks  of  Leith,  and  the  projected  mo 
Harbours  and  Docks  in  its  vicinity. 

Sin,  16,  Parliament  Street,  September  11,  1834. 

In  obedience  to  instructions  with  which  I was  provided  on  the  2nd  ultimo,  I proceeded  to  Leith 
on  the  6th,  for  the  purposes  therein  stated,  and  returned  again  to  London  on  the  28th,  since  which 
time  l have  been  engaged  in  preparing  my  Report  on  the  following  subjects,  entrusted  to  my  conside- 
ration, viz.:  as  to  the  present  state  of  the  harbour,  docks,  and  piers  at  Leith,  and  the  facilities  for 
reaching  them. 

As  to  the  best  method  of  obtaining  the  deepest  water  for  ingress  and  egress,  whether  by  means  of 
improving  the  present,  or  making  another  entrance,  and  the  comparative  advantages  and  expense  of 
each  of  these  methods ; and  to  state  the  probable  effects  which  the  erection  of  new  clocks  or  harbours 
at  Gran  ton  or  Trinity  may  produce,  if  projected  beyond  high  water  line  ; together  with  any  suggestions 
that  may  present  themselves  for  making  the  present  docks  at  Leith  available  for  all  the  purposes  con- 
templated by  their  erection,  or  the  present  wants  of  the  port  and  neighbourhood. 

In  prosecuting  this  business,  I not  only  examined  the  hatbour,  clocks,  and  piers,  with  regard  to 
depth  of  water,  past  and  present  facility  of  entrance,  &c.,  as  regards  the  engineering  part  of  the. 
concern,  but  took  occasion  to  see  and  hear  all  the  plans  and  propositions  of  various  persons  and 
parties  interested  in  different  ways  upon  the  question,  as  well  as  to  read  the  reports  and  opinions  of 
many  persons,  engineers  and  others,  touching  the  subject,  a list  of  which  I transmit  in  the  Appendix  to 
the  Report. 

For  facilities  as  to  acquiring  information,  plans,  and  documents  of  various  kinds,  my  acknowledg- 
menls  are  due  to  the  Lord  Provost,  Bailiffs,  Town  Clerk,  Chamberlain,  and  Surveyor  of  Edinburgh, 
for  access  to  many  original  surveys  and  plans  of  the  harbour  and  docks  of  Leith,  as  also  to  the  Clerk 
of  the  Leiih  Dock  Commissioners,  the  Collector  of  the  Shore  Dues,  and  the  Superintendent  of  the 
Harbour  and  Docks,  for  documents  and  information  in  their  respective  offices,  which  were  tendered  and 
communicated  with  the  greatest  readiness. 

From  the  Admiralty  Dock  Commissioners  (Captain  Macvicar  and  Lieutenant  Wentworth),  I received 
much  information,  as  to  the  harbour,  docks,  and  Government  property ; and  Messrs.  Crichton,  Duncan, 
Philip,  and  other  gentlemen  of  Leith,  as  Dock  Commissioners  and  Merchants  ; and  Messrs.  Miller  and 
Thomson,  of  the  Town  Council  of  Leith,  furnished  me  with  many  facts  and  observations  as  to  the  state, 
prospects,  and  wants  of  the  port. 

As  regards  Granton  Harbour,  besides  my  own  observations,  I was  supplied  with  plans  on  a large 
scale  by  Messrs.  Gibson  and  Stevenson,  the  agent  and  engineer  to  the  Duke  of  Buccleucb,  as  well  as 
with  information  of  a nautical  kind  relating  thereto  by  Admiral  Sir  David  Milne,  and  others.  My 
attention  was  called  to  the  Trinity  Harbour  scheme,  by  Mr.  Scott  of  Trinity,  with  his  engineers  on  the 
spot,  and  by  subsequent  plans  and  notes  at  great  length. 

The  Manager  of  the  London  and  Edinburgh  Steam-Vessels  (Mr.  Hamilton),  and  Captain  Bain,  of 
the  Monarch  steam-ship,  pointed  out  very  strongly  the  necessity  of  better  accommodation  !o  the  increased 
and  still  increasing  steam -trade  to  the  capital  of  Scotland.  I also  took  a view  of  the  ferry-stations  on 
both  sides  of  the  Frith,  in  order  to  form  a judgment  as  to  how  far  any  one  plan  for  harbour  accommoda- 
tion might  be  made  to  combine  the  interests  of  all  parties  with  the  least  possible  detriment  to  any- 
Having  by  my  own  observations,  aided  by  the  above-stated  means  of  information  from  parties  in  various 
and  opposite  interests,  and  the  assistance  of  the  plans  and  documents  named  in  the  Appendix, 
endeavoured  to  make  myself  master  of  the  subject,  I now  beg  leave  to  submit  to  your  notice,  for  the 
information  of  the  Lords  Commissioners  of  the  Admiralty',  the  following  Report  thereon. 

The  harbour  of  Leith  is  a tidal  harbour,  situated  at  the  junction  of  the  Leith  water  with  the  Fnth 
of  Forth.  It  was  formerly  encumbered  with  a bar  at  its  mouth,  and  quite  dry  at  low  water,  and  is 
now  very  nearly  so,  but,  owing  to  recent  improvements,  has  a much  better  entrance  of  late. 

A plan  of  this  harbour,  as  it  is  represented  to  have  existed  about  the  year  16S0,  upwards  of  loO 
years  ago,  is  given  in  the  sketch,  No.  1,*  (reduced  from  “ Collins’s  Coasting  Pilot,”)  and  is  curious 
as  showing  how  little  the  form  and  extent  of  the  low-water  line  is  changed  from  that  time  to  the 
present,  as  will  be  seen  by  comparing  it  with  the  sketch,  No.  2,*  reduced  from  a most  excellen 
modern  survey  by  Dali  and’Leslie,  in  1831. 

The  water  of  Leith  having  formerly  to  make  its  way  to  the  sea  across  the  flat  shore,  dry  at  low 
water,  called  Leith  Sands,  the  channel  was  subject  to  much  fluctuation,  according  to  the  differen 
direction  of  the  wind  and  set  of  the  tides,  and  the  entrance  of  the  harbour  rendered  both  difficult  an 
dangerous  5 to  obviate  which,  in  some  measure,  a pier  of  stone  was  erected  a century  back,  a“°“ 
100  yards  long,  in  advance  of  the  old  wooden  pier.  This,  in  some  degree,  remedied  the  evil,  but  sti 
left  the  entrance  encumbered  with  a bar,  shifting  and  unsafe.  . 

From  that  time  till  about  the  year  1800  various  surveys  and  reports  were  made,  and  plans  propose  ^ 

* These  plans  will  be  found  in  Mr.  Sinclair’s  office,  City  Chambers,  Edinburgh.' 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


43 


for  the  amelioration  and  improvement  of  the  harbour,  when  the  late  Mr.  Rennie  had  his  attention  called 
to  the  subject,  and  made  a Report  on  the  construction  of  clocks  and  the  improvement  of  the  harbour ; an 
extract  only  from  which,  relative  to  the  state  of  the  harbour,  and  the  means  of  improving  it,  have  I 
been  able  to  obtain  5 hut  so  accurate  is  the  description  therein  given  of  the  causes  and  effects  relative 
to  the  entrance  and  the  bar,  and  so  perfectly  have  the  statements  and  recommendations  therein  con- 
tained been  borne  out  by  subsequent  surveys  and  recent  experience,  that  I am  induced  to  give  the 
extract  at  full  length  in  the  Appendix  (No.  1).  The  principal  argument  was,  that  no  permanent  and 
uniform  depth  of  water  would  be  obtained,  and  a shifting  bar  avoided ; but  by  carrying  a pier  or  weir 
on  the  east  side  of  the  channel  quite  across  the  sands  to,  or  into,  low  water,  by  which  means  three,  or 
possibly  four,  feet  of  additional  water  might  be  obtained ; and  that  this  effect  has  taken  place  in  a 
proportion  to  the  extent  to  which  the  works  have  been  carried,  my  inquiries  and  observations  tended  to 
prove. 

After  Mr.  Rennie’s  Report  little  or  nothing  was  done  with  regard  to  the  piers  or  entrance  ; but  the 
present  wet  docks,  warehouses,  and  graving  docks  were  constructed,  and  other  works  performed,  the 
cost  of  which,  combined  with  other  circumstances,  precluded  any  further  works  during  the  life  of  Mr. 
Rennie. 

In  the  year  1824  public  attention  was  again  called  to  the  subject  of  the  improvement  of  Leith 
Harbour,  and  the  late  Mr.  AY.  Chapman,  of  Newcastle,  made  a Report  thereon,  with  plans  for  the 
extension  of  the  East  Pier,  and  the  construction  of  a west  pier  or  breakwater  to  quiet  the  harbour,  and 
form  an  outer  harbour.  Subsequently  much  correspondence  passed  on  the  subject  of  a naval  and  store- 
yard  for  the  Government ; the  result  of  all  which  was  that  the  Eastern  Pier  was  extended  about 
1500  feet,  on  Mr.  Chapman's  general  plan,  a western  pier  and  breakwater  erected,  and  a portion  of  the 
western  end  of  the  Western  Dock  set  apart  as  a store-yard  for  the  naval  service,  the  Government 
foregoing  certain  claims,  to  enable  the  city  of  Edinburgh  to  raise  the  necessary  loan  to  complete  the 
pier,  which,  with  sums  formerly  advanced  by  the  Treasury,  for  the  construction  of  the  docks,  paying 
off  bonds,  &c.,  made  in  the  whole  265,0001.,  for  the  repayment  of  which,  as  I understand,  the  harbour 
and  dock  revenues  are  secured  to  the  Government,  relative  to  which,  I have  inserted  one  year’s  dock 
accounts  in  the  Appendix  (No.  2)  as  taken  from  the  abstract  statement  of  the  affairs  of  the  city  of 
Edinburgh,  in  the  year  ending  on  Whitsunday,  1833. 

Since  the  completion  of  the  wet  docks,  the  introduction  of  steam  navigation,  and  its  gradual  extension 
and  improvement,  have  made  an  entire  change  in  the  wants  and  uses  of  Leith  as  a harbour,  and 
rendered  necessary  those  kind  of  accommodations  which,  twenty  or  thirty  years  back,  from  not  being 
wanted,  were  not  provided  for;  for  instance,  Leith  Docks,  which  are  available  for  all  classes  of  sailing- 
ves-els  which  can  enter  the  harbour,  cannot,  for  wantof  a sufficiently  wide  entrance,  be  made  use  of  by 
steamers.  Steam-vessels,  therefore,  which  carry  goods  in  any  quantity,  and  requiring  to  discharge  at 
a wharf,  must  enter  the  harbour,  and  take  the  ground  every  tide  (which  for  such  vessels  is  very  objec- 
tionable), as  is  the  case  with  the  Royal  William  and  Royal  Adelaide  steam-ships,  belonging  to 
Messrs.  Crichton  and  Co.  of  Leith,  or  must  lie  at  anchor  in  the  Frith,  and  load  and  unload  their  goods 
and  passengers  by  means  of  boats  in  all  weathers,  which  is  atlimes  both  difficult  and  daugerous,  and  at 
all  times  disagreeable  and  expensive,  but  which  is  the  plan  pursued  by  the  London  and  Edinburgh 
Steam  Company,  with  their  vessels  the  Monarch,  Soho,  and  James  Watt,  which  are  not  permitted  to 
take  the  ground. 

In  order  to  facilitate  the  shipping  and  landing  of  passengers  by  the  Fife  and  Mid  Lothian  Ferries, 
the  numbers  of  whom  very  much  increased  with  the  introduction  of  steam-vessels,  a stone  pier  was 
erected  at  Newhaven  by  an  arrangement  between  the  Ferry  Trustees  and  the  Government,  and  of  which 
the  London  and  Edinburgh  Steam  Company  avail  themselves  for  their  use  ; hut  this  is  a very  partial 
advantage,  as  the  end  of  the  pier  being  nearly  dry  at  low  water,  the  steam-vessels  can  rarely  avail 
themselves  of  its  use  for  lying  alongside  the  pier  to  take  in  or  discharge,  consequently  the  whole  of  this 
great  and  important  business  has  in  effect  to  be  transacted  by  those  boats. 

In  order  to  facilitate  also  the  great  and  increasing  communxation  by  steam  to  various  places  in  the 
Frith  of  Forth,  a chain  pier  has  subsequently  been  erected  about  500  yards  to  the  westward  of  Newhaven 
Pier,  which  extends  to  5 or  6 feet  depth  of  water  at  low  water,  and  serves  for  the  use  of  the  packet 
boats  to  Stirling,  Queensferry,  and  various  other  places  on  the  Frith,  both  above  and  below  Leith  ; hut 
this  accommodation  is  very  far  short  of  what  is  required  for  the  purposes  of  a good  steam-packet 
accommodation. 

The  present  form  of  Leith  Harbour,  and  the  relative  situation  of  the  above- described  landing  piers, 
are  shown  in  the  sketch,  No.  2,*  and  also  more  at  large  in  the  printed  map  of  Leith  Harbour,  by 
Messrs.  Dali  and  Leslie,  the  accuracy  of  which  I had  many  opportunities  of  proving. 

The  above  is  a general  description  of  the  state  of  the  harbour,  and  of  the  quality  of  shipping  accom- 
modation at  it,  in.  the  accounts  of  the  port  of  Leith  up  to  the  present  lime,  which  it  is  agreed  on  all 
hands  is  far  short  of  what  is  wanted ; but  no  two  parties  agree  in  the  propriety  of  what  has  been  done, 
or  what  is  proper  to  do,  to  remedy  existing  evils,  on  both  which  subjects  the  evidence  and  accounts  of 
persons  on  the  spot  are  of  the  most  conflicting  kind  possible.  I shall  therefore  briefly  describe  the 
works  that  have  recently,  been  done  for  the  improvement  of  Leith  Harbour,  and  their  effects  ; and  then 
state  some  of  the  principal  projects  which  have  been  put  forth  for  improving  Leith  Harbour  and 
Docks;  and  for  making  new  harbours  in  the  vicinity. 

The  works  last  executed  are,  an  extension  of  the  Eastern  Pier  1500  feet  towards  the  Mortella 
Tower,  and  the  erection  of  a breakwater  to  the  westward,  making  an  outer  harbour  of  a triangular 
form,  as  shown  in  the  plans ; and  in  general  executed  agreeably  to  the  report  and  plans  of  Mr. 
Chapman. 

That  this  pier  has  produced  a good  effect  I have  no  doubt ; but  whether  the  advantages  obtained  be 
equal  to  the  cost  (28,0001.)  is  by  some  disputed.  From  the  best  evidence  1 could  obtain,  and  my  own 
observations  whilst  on  the  spot,  it  appears  to  me  that,  by  means  of  tbe  new  pier,  and  subsequent 
dredging,  See.,  an  additional  depth  of  2j  feetf  is  obtained  in  the  entrance  to  the  harbour  between  the 
Mortella-  Tower  and  the  dock  entrance ; and  I have  no  doubt  that  if  a low- water  rubble-stone  weir  were 
continued  from  the  end  of  the  present  pier  round  to  the  Mortella  Tower,  and  the  gaps  between  “e  toww 
and  Beacon  Rocks  filled  up  in  the  same  way  as  recommended  by  Mr.  Dali,  R.N.,  the  present  able  an 


* These  plans  will  be  found  in  Mr.  Sinclair’s  office,  City  Chambers,  Edinburgh, 
t If  the  0 of  the  Old  Pier  gauge  ever  denoted  the  bar  or  bottom  of  the  entrance  at  any  one  place, 
depth  of  3 feet  9 inches  has  been  obtained.  n 
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Appendix  C.  skilful  Superintendent,  so  as  to  prevent  the  first  third  of  the  flood  and  the  last  third  of  the  ebb  from 

setting  across  the  fairway  of  tire  entrance  within  and  about  the  Mortella  Tower,  that  a still  n-reater  denth 

Leith.  would  be  obtained,  and  would  be  maintained,  and  the  formation  of  a barprevented,  as  by  that  means  the 
strength  of  both  the  flood  and  ebb  tides  would  be  so  much  augmented  outside  the  Black  Rocks  and  the 
Cubitt,  on  improv-  Mortella  Tower,  that  no  deposit  would  lie ; and  this,  which  is  a very  easy  and  economical  thing  t0  do 

ine  the’  Harbour  ought,  in  my  opinion,  to  be  done,  and  a few  warping  buoys  and  dolphins  put  down,  let  wbat  will  take 

and  Docks.  place  with  regard  to  the  formation  of  other  harbours  or  low  water  piers  to  the  westward,  and  still  the 

more  even  on  those  accounts  if  such  should  take  place. 

By  stating  that  a greater  depth  of  entrance  may  be  obtained,  and  the  formation  of  a bar  prevented 
I do  not  infer  that  Leith  can  be  made  a low  water  harbour  (for  that  it  never  was,  nor  ever  can  be  with 
its  present  entrance),  but  simply  that  a channel  or  fairway  of  entrance  can  be  had,  the  bottom  of  which 
shall  in  all  parts  be  at  least  2 feet  below  the  dock  sill,  and  which  formerly,  before  the  erection  of  the 
pier,  was  at  times  more  than  2 feet  above  it.  At  the  time  I was  there,  all  parts  of  the  entrance 
channel  bottom  were  1 foot  lower  than  the  dock  sill. 

Whatever  may  be  done  in  the  way  of  additional  accommodation  for  steamers  and  large  trading- 
vessels,  at,  or  in  the  neighbourhood  of  Leith,  there  can  be  no  doubt  but  that  the  great  bulk  of  the 
shipping  trade  would  continue  to  be  carried  on  in  the  present  harbour,  and  by  the  present  entrance 
especially  when  it  is  considered  that  the  merchants  themselves,  their  offices,  warehouses,  quays,  and  all 
other  requisite  accommodations  are  there  fixed,  and  that  the  trade  of  the  port  is  done  by  means  of 
vessels,  the  average  of  the  whole  of  which  is  under  80  tons  ; I helieve  nine-tenths  of  the  whole  under 
100  tons;  and  that  for  vessels  of  any  tonnage,  with  a draft  of  water  within  11  to  16J  feet,  the 
docks  are  available  atall  times,  according  to  the  height  of  the  tide,  which,  in  very  low  ebbs,  flows  11  feet 
3 inches  above  the  dock  sill,  and  in  average  spring  tides  16  feet  9 inches  upon  it.  Still  it  is  asserted 
that  were  there  a harbour  at  Leith  capable  of  receiving  and  floating  at  low  water  vessels  of  12  feet 
draft  of  water,  and  accommodating  steamers,  much  more  and  a different  kind  of  trade  would  be 
induced  to  the  port,  which  is  now  kept  away  solely  by  the  alleged  insufficiency  of  the  harbour  and 
docks. 

With  a view  to  obviate  these  difficulties,  two  plans  have  been  recently  brought  before  the  public,  one 
for  a new  harbour,  or  rather  a set  of  docks  at  Trinit)',  about  500  yards  west  of  Newhaven  Pier,  as  pro- 
posed by  Alexander  Scott,  Esq.,  and  others,  forming  a joint  stock  company,  and  designed  by  Messrs. 
Grainger  and  Miller  of  Edinburgh,  civil  engineers  (see  annexed  sketch,  No.  3*);  and  the  other  at 
Granton,  about  one  mile  westward  of  the  first,  upon  the  estate  of  his  Grace  the  Duke  of  Buccleuch,for 
a harbour  and  docks,  with  railway  accommodation  lo  Edinburgh  and  Leith,  designed  by  Messrs.  Robert 
and  Alan  Stevenson,  civil  engineers  (see  annexed  sketch,  No.  4,*  reduced  from  Messrs.  Stevenson’s 
plans). 

Now,  without  going  into  the  merits  of  either  of  these  plans,  as  plans,  except  so  far  as  their  being 
projected  into  the  tide-way  beyond  low-water  mark,  may  affect  the  present  harbour  and  docks  of  Leiffi, 
and  which,  I am  of  opinion,  would  be  very  little,  if  at  all,  injuriously  affected  thereby,  the  question 
naturally  arises  as  to  whether  the  establishment  of  the  Trinity  Docks,  or  the  Granton  Harbour  and 
Docks,  will  benefit  either  the  public  or  the  parties  interested  in  their  construction,  in  such  a degree  as 
to  warrant  their  adoption  of  either  plan,  taking  into  consideration  the  effect  that  must  be  produced 
upon  the  existing  establishments,  trade,  and  income  of  Leith  Harbour  and  Docks,  if  any  part  of  the 
business  were  withdrawn  into  new  and  distinct  channels. 


Provided  there  were  no  harbour  and  docks  at  Leith,  and  if  it  were  required  under  all  the  existin'* 
circumstances  of  improved  intercourse  between  Edinburgh  and  London  and  all  other  places,  to  con- 
struct a harbour  that  should  best  answer  every  purpose,  present  and  prospective,  it  would  most  probably 
be  effected  by  enclosing  a large  piece  of  water  with  rubble-stone  piers  (as  is  done  at  Kingstown,  near 
Dublin),  in  some  situation  between  Cramond  Island  and  Leith,  where  the  water  was  clearest  and 
deepest,  nearest  in  shore,  at  the  head  of  which  docks,  warehouses,  and  wharfs  mi-*ht  be  erected,  and 
roads  of  communication  formed  with  the  capital  and  other  places.  Now,  to  cover  the  expense,  and 
carry  on  an  undertaking  of  this  kind,  would  require  at  least  the  whole  of  the  revenues  at  present 
derived  from  Leith  Harbour  and  Docks  at  the  recent  high  rate  of  charges  on  shipping,  &c.,  supposing 
that  such  new  establishments  would  cost  about  400,000/.,  and  allowing  2000/.  per  annum  only  to  keep 
them  in  repair,  as  is  the  case  at  Leith. 

OA?nnne/  * u°  pr0posed  new  rks’  Triply  Docks  is  estimated  at  250,000/.,  and  Granton  Harbour  at 
^OB.OOOL,  but  as  neither  of  these  sums  includes  warehouses,  approaches,  roads,  railways,  &c.  which 
must  of  necessity  form  parts  of  establishments  to  be  used  for  actual  business,  the  sum  of  300,000/.  is 
as  little  as  can  be  taken  even  on  the  estimates  of  the  projectors  themselves  ; and  if  the  rates  and  dues 
on  shipping  and  goods  be  so  much  too  high  at  Leith,  which  is  one  of  the  arguments  stated  for  wanting 
a new  harbour,  a reduction  of  25  per  cent,  only  would  make  it  require  more  than  all  the  present  trade 
at  Lrtnth  to  pay  simple  interest  on  either  of  the  proposed  plans ; so  that  I think  it  must  follow,  if  any 
person  lay  out  money  sufficient  to  make  any  thing  of  an  available  and  useful  harbour  either  at  Trinity 
or  Granton,  the  money  would  be  all  or  nearly  all  sunk  as  regarded  themselves,  the  interest  of  the 
present  harbour  and  docks  injured,  and  the  public  in  general  very  little  if  any  benefited. 

pull  j it  cannot  be  denied  that  the  shipping  accommodations  at  Leith,  as  before  observed  are  insuf- 
icientfor  present  purposes,  and  that  low-water  floating  accommodations  for  the  large  steamers,  and 
tbe  larger  class  of  trading  or  foreign  vessels  up  to  500  tons  burthen  at  least,  is  very  much  needed,  and 
ought  to  be  had.  The  aceommodaiion  also  for  the  roads  from  Mid-Lothian  into  Fife,  and  the  north  of 
bcot  and,  are  a. so  very  deficient  on  both  sides  of  the  water,  as  regards  the  Ferries,  which,  although 
smnll  vessels  are  obliged  to  embark  and  disembark  their  numerous  passengers  at  low  water  hy  means 
of  the  ferry  boats ; and  as  regards  the  general  steam  packets  up  and  down  the  Frith  of  Forth,  the 
chain  pier  affords  but  a very  insufficient  accommodation  in  dark  and  blowing  weather. 

Having  thus  described  the  present  state  of  the  harbour,  piers,  and  docks  at  Leith,  and  the  proposd 
new  works  at  Trinity  and  Granton,  with  their  probable  effects,  it  now  becomes  my  duty  to  attend  to 
that  part  of  my  instructions  which  relates  to  the  suggestions  of  means  for  the  improvement  of  the 
harbour  and  docks,  which  shall  afford  the  greatest  possible  accommodation  to  all  parties,  with  the 
least  possible  injury  to  any  existing  establishments. 

After  a very  careful  examination  of  the  subject,  I am  of  opinion  that  every  requisite  object  may  he 
obtained  without  rendering  useless  any  thing  which  has  previously  been  done  for  the  improvement  of 
Deith  Harbour,  with  manifest  improvement  to  the  present  docks,  and  that  low-ivater  floating  accom- 


•"  These  plans  will  be  found  at  the  Admiralty. 
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jnodations  may  be  obtained  in  a safe  and  secure  harbour,  for  all  the  steam  vessels  that  come  to  the  Appendix  C 

port,  with  u capability  of  embarking  and  disembarking  their  passengers  and  goods  at  a wharf  alongside  

the  public  road,  and  be  able  to  get  to  and  from  sea  at  all  times  of  tide;  and  this  at  a very  small  Leith 

expense  compared  with  the  objects  to  be  obtained,  and  without  any  additional  docks,  ship  canal,  or  

lock  work,  save  and  except  an  entrance  gate  or  lock  at  the  western  end  of  the  present  docks,  as  a . ^°-  * *• 
communication  with  them.  Cubilt,  on  improv- 

To  explain  this,  it  will  he  necessary  to  refer  to  the  sketches,  Nos.  5 and  6,  hereto  annexed.*  No.  5 Docks  ^ 0l,r 
shows  the  plan  on  a small  scale  as  connected  with  the  harbour  and  docks ; and  No.  6,  the  new  low- 
water  harbour  on  a larger  scale. 

The  project  is  simply  this.  To  include  all  the  space  between  the  western  dock  and  Newhaven  pier, 
with  dry  rubble  stone  breakwaters  or  piers,  as  shown  in  the  plans.  With  an  entrance  between  them 
at  a depth  of  twelve  feet,  low  water,  spring  tides,  and  within  the  space  thus  included,  to  excavate  and 
dredge  out  a channel  from  twelve  to  fifteen  feet  deep  below  low  water,  and  of  sufficient  width  for  the 
largest  steam  vessels  to  leave  or  pass.  By  this  simple  means  will  a harbour  be  formed,  in  which 
accommodation  may  be  made  for  all  llie  ferry  packets  and  London  trade,  in  the  most  economical 
manner  possible,  or  which  I suppose  might  be  arranged  somewhat  in  the  manner  following,  viz.; — 

Newhaven  Pier  would  answer  all  the  original  intended  purpose,  with  the  great  additional  advantage 
of  having  the  steam  ferries  go  alongside  at  all  times  of  tide,  perfectly  sheltered  in  all  weathers.  A 
projecting  pier  (A)  across  the  channel,  at  which  two  Frith  of  Forth  steamers  might  lie  at  each  side, 
and  one  across  the  end,  would  serve  for  all  the  general  and  short  steam  traffic.  About  300  feet 
further  east,  a wharf  (B)  300  feet  long,  at  which  two  large  steam  boats  would  lie  alongside,  would 
serve  for  the  London  and  Edinburgh  Steam  Company,  and  further  up  towards  the  docks  might  be 
one  or  more  similar  wharfs  (C)  for  the  use  of  the  Leith  and  London  steamers,  or  for  large  vessels, 

English  or  foreign,  which  might  uot  enter  the  docks,  or  preparatory  to  entering  the  docks  or  sailing. 

At  the  upper  end  of  the  deep  water  channel  I propose  an  entrance  lock  60  feet  wide,  communicating 
with  the  western  dock,  getting  access  to  the  graving  docks,  and  completing  an  entire  communication 
with  the  present  Leith  harbour,  as  will  be  seen  in  the  sketch  No.  6.  A plan  of  this  kind  would  not 
only  supply  the  desideratum  of  a low  water  harbour  for  steam  vessels  and  foreign  vessels  of  a greater 
burthen  than  can  at  present  enter  Leith  Harbour,  hut  would  also  render  the  present  docks  available 
for  the  same,  and  also  for  all  classes  of  Ilis  Majesty’s  vessels  that  could  be  afloat  in  the  docks,  viz., 
from  16  to  17  feet  draft  of  water ; besides  which,  the  Government  property  at  Annfield,  and  at  the 
western  end  of  the  docks,  would  become  available  for  immediate  use  whenever  circumstances  might 
require  it,  as  both  would  be  made  accessible  at  all  time  of  tides  from  a quiet  harbour.  My  estimate 
of  the  probable  expense  of  carrying  this  work  into  elfect  is  125,000/.,  according  to  the  detailed  state- 
ment in  the  appendix,  No.  8,  but  even  if  it  were  to  cost  150,000/.,  I should  deem  its  advantages 
cheaply  purchased,  compared  with  spending  double  the  sum  of  money  in  the  construction  of  new 
harbours,  distinct  from  all  present  conveniences  and  works,  which  could  only  lend  to  the  ruin  of  Leith 
Harbour  and  Docks;  whereas,  by  making  a deep  water  entrance  connected  therewith,  the  harbour  and 
docks  of  Leith  would  be  improved,  the  Government  property  and  securities  rendered  more  available 
and  valuable,  the  road  ferries  and  steam  packet  trade  generally  supplied  with  a good  harbour  and 
landing  stations,  all  possible  interests  combined,  aud  the  city  of  Edinburgh  furnished  with  a port 
suitable  to  all  its  wants,  and  commensurate  with  its  increased  and  increasing  magnitude  and 
importance. 

To  the  Secretary  of  the  Admiralty.  W.  Cubitt. 

0-) 

Extracts  from  a Report  made  by  the  late  Mr.  John  Rennie , in  the  year  1799.  [<S'ee  No.  5]. 

The  harbour  of  Leith  in  its  present  state  labours  under  many  disadvantages,  besides  those  peculiar 
to  dry  or  tide  harbours : it  is  much  too  small,  and  the  water  is  too  shallow  for  the  present  extensive 
and  increasing  trade;  the  vessels  upon  the  breaking  up  of  the  sea  frequently  sustain  great  damage, 
and  even  some  in  heavy  floods,  which  are  frequent  in  this  river. 

The  harbour  of  Leith  has,  in  common  with  all  river  harbours,  its  bar,  which  appears  by  Mr.  Ainslie’s 
map  to  he  about  200  yards  distant  from  the  point  of  the  east  pier,  and  which  varies  in  distance  and 
depth  according  to  the  quantity  of  water  sent  down  by  the  river,  the  direction  and  extent  of  the  winds, 
and  height  of  the  tide.  The  bar  is  formed  at  the  place  where  the  waters  of  the  river  and  tide  become 
equal  in  force  to  each  other,  and  create  a stagnation,  during  which  they  deposit  the  silt  they  contain, 
and  form  a and  bank.  Again, 

The  harbour  of  Leith  is  formed  and  kept  open  by  the  small  river  which  passes  through  it  to  the 
sea,  and  like  all  such  harbours  is  liable  to  considerable  variation  in  depth,  according  to  the  wetness  or 
dryness  of  the  seasons  ; for  when  the  season  is  wet  there  being  proportionally  a great  quantity  of  water 
in  the  river,  it  scours  the  bottom  deeper,  and  has  considerable  influence  in  reducing  the  bar,  and 
deepening  the  channel  towards  the  tide  streams  of  the  Frith  of  Forth,  and  vice  versa, ; hut  there  is  a 
certain  point  to  which  this  depth  can  come  and  no  farther  (unless  an  additional  quantity  can  be 
brought  into  it),  this  depth  depends  upon  the  tenacity  of  the  clay  or  sand,  area  of  the  sections,  and 
obstructions  the  water  meets  with  from  the  shipping.  In  a river  whose  quantity  of  water  is  given,  the 
depth. will  be  nearly  inversely  as  the  width;  this  being  admitted,  we  must  look  for  accommodation 
elsewhere  than  in  the  channel  of  the  water  of  Leith. 

For  these  reasons  it  appears  to  me  that  the  improvement  of  the  present  harbour  should  be  confined 
to  the  making  of  good  quay  walls,  cutting  off  projecting  and  inconvenient  places,  advancing  them 
forward  when  the  regular  sweep  requires,  and  digging  the  bed  of  the  river  and  harbour  to  a uniform 
depth,  which  the  toughness  of  the  till  prevents  the  river  from  doing,  and  scouring  away  the  mud  by 
loosening  it  in  floods,  and  in  general  assisting  the  means  which  nature  has  afforded  of  putting  and 
keeping  in  ns  good  a state  of  repair  as  it  will  admit  of.  But  farther  than  this  it  ought  not  to  be  done 
for  a dry  harbour. 

There  is  now  10  feet  of  water  at  good  spring  tides  nearly  as  high  as  Leith  Mills,  and  about  12  to  13 
feet  at  the  Old  Bridge,  and  eighteen  inches  or  two  feet  more  might  be  made  and  preserved  ; but  this 
will,  in  a certain  degree,  depend,  on  the  depth  to  be  made  on  the  bar,  about  which  I shall  afterwards 
say  something. 

The  sand-banks  commencing  to  the  eastward  of  Newhaven,  and  continuing  in  that  direction  beyond 
the  entrance  of  Leil.li  Harbour,  are  varied  and  enlarged  by  the  north  and  north-east  winds,  the  former 

* These  plans  will  be  found  at  the  Admiralty. 
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meeting  the  river  and  returning  tide  directly  in  the  face,  and  the  latter  bringing  sand  from  the  eastward 
through  the  opening  between  the  Beacon  Rocks  and  the  Black  Rocks.  Had  this  latter  chain  been 
continued,  the  bar  or  entrance  would  hare  been  more  sheltered,  and  of  course  it  would  have  suffered 

less  from  that  quarter.  Nothing  therefore  very  great  in  the  way  of  deepening  can  be  done, the  best 

means  of  effecting  this  would  be  to  extend  the  east  pier  seawards,  but  this  would  be  attended  with  ver 
great  expense.  ^ 

The  idea  that  has  been  suggested  of  narrowing  the  mouth,  would  I apprehend  be  attended  with 
little  benefit,  for  although  it  would  certainly  deepen  the  channel  where  the  contraction  is  made  and' 
perhaps  a short  way  up  the  harbour,  yet  as  soon  as  it  gets  beyond  that  mouth  it  would  be  obstructed  bv 
the  sea,  ns  it  now  is,  and  although  by  continuing  the  backwater  undivided  to  some  further  distance  yet  it 
would  only  drive  the  bar  a little  further  to  seaward  without  materially  increasing  its  depth.  The  fact 
is  the  tide  ebbs  too  far  beyond  the  point  of  the  pier;  and  it  is  useless  to  deepen  the  mouth  of  the 
harbour  while  between  it  and  the  sea  is  a shallow  bar. 

In  a former  part  of  the  Report,  I have  given  it  as  my  opinion  that  unless  the  East  Pier  is  very 
much  extended,  no  great  additional  depth  of  water  can  be  obtained  at  the  entrance  of  the  harbour 
which  is  also  of  much  consequence  to  the  trade  of  Leith.  The  expense  of  extending  the  pier  would  be 
very  great,  and  when  so  done,  I do  not  apprehend  that  more  than  three,  or  at  most  four  feet  additional 
depth  of  water  could  be  got.  A question  therefore  arises  whether  it  would  not  be  better  to  look  out 
for  another  entrance  with  more  depth  of  water,  and  where  the  depth  could  be  maintained  at  a reason- 
able expense,  than  to  be  at  the  expense  of  lengthening  the  East  Pier. 

(2.) 

Statement  of  Produce  of  the  Leith  Dock  Estate  in  the  Year  ending  Whitsunday  1833,  taken  from 
the  Abstract  Statement  of  the  Affairs  of  the  City  of  Edinburgh,  September,  1833. 

Dock  dues  received  . ...  6 693  19  li 

Feu  duties,  rents  of  ship  yards,  &c.  .....  . 2*899  7 u 


2,552  16 
7,040  10 


j , c . , . . Together  £9,593  7 

Deduct  expense  of  repairs,  dredging,  &c.,  by  Commissioners,  public  burdens  and 
charges  of  collection  for  collector’s  account,  subject  to  audit  of  Commissioners 

The  debts  with  which  the  dock  revenue  is  at  present  burdened,  consist  of— 

1st,  Bond  to  Barons  of  Exchequer,  4th  December,  1805,  for 

2nd,  Ditto  ditto,  4th  July,  1827  000 

Of  which  there  has  been  liquidated  by  Sinking  Fund,  established 

by  Dock  Acts  of  1825  and  1826  19,007 


0 0 


25,000  0 0 


- 220,992  15  0 
£245,992  15  0 


7,379  15 
7,040  10 


Amount,  with  interest  resting  from  1st  March,  1833  ...  3 

Interest  on  the  above  lends  for  one  year  at  3 per  cent.,  the  rate  presently  parable  to 

Government,  is J 1 “ 

And  taking  the  above  sum  of  net  receipts  as  tire  produce  o'f  the  dock  revenue’ 

Here  appears  an  annual  deficiency  for  the  payment  of  interest,  of  . £339  5 0 

tb.^ HiL*,'™8  0f  ?*  “™”se™e”1  ’S.H*  Government  in  1S2S,  there  falls  to  be  paid  annually,  besides 
in the  Slowing1 "‘“T  °f  lhe  SmkmS  Puni1  “>™  established  for  the  redemption  of  the  principal 

1st,  Interest  at  3 per  cent,  ou  bond  of  25,000/.  .....  750  0 0 

2nd,  Four  per  cent,  on  240,000/.,  the  excess  of  which  above  3 per  cent,  on  the  part 

thereof  remaining  due,  is  applied  in  payment  and  extinction  of  the  principal  . 9,600  0 0 

Together  £10,350  0 0 

7,040  10  S 

3,309  9 4 


Taking  as  the  average  the  produce  of  (he  dock  revenue  as  before 
Remains  as  annual  short-coming  to  be  supplied 


TT  , , ° y * 

fallY  to6L  °f  IS  !’0We?r’  ,he  sums  Pa>’able  °n  account  of  the  bonds  of  240,000/. 

eVtkirtiin  nf^  t , • yfr  t 9 r°m  4 t0  5 per  cent’’  10  be  aPPhed,  in  the  manner  already  stated, 
pnncipaL  The  4 per  cent  is  Payable  for  12  years,  from  the  5th  July,  1827,  on 
account  of  the  city  having  advanced  28,000/.  on  the  extension  of  the  pier.  1 

Statement  of  the  Revenue  of  tile  Barbour  wtd  Docks  of  Leith  for  Five  Years,  from  1829  to  ISSS; 
both  inclusive,  viz.— 


Feus,  rents,  &c.  . 
Dock  dues,  on  ship- 
ping . . . 

Harbour  dues  on  do. 
Shore  dues  on  goods 
Merk  per  ton  on  do. 
Pontage  on  ditto  I 
Prime  gilt  on  ditto 

1829. 

1830. 

1831. 

1832. 

1833. 

£ s.  d. 
2,656  8 li 

5,685  II  If 
2,616  11  7*j 
5,014  1 6 1 
3,876  12  li 
1,009  19  ©*! 
918  4 7i 

| £.  s;  d. , 

, 2,589  6 8 

7,072  6 11 
2,433  18  0 
4,593  2 6 
3,616  2 7 
; 1,242  9 8 j 
812  14  3 

£.  s.  d. 
2,983  8 3i 

7,208  15  7 
2,541  2 li 
4,859  8 10 
3,797  3 6 i 
3,285  2 lli 
938  1 6 

£•  d. 

2,987  3 7£ 

6,662  1 6 
2,399  14  5i 
4,610  4 10i 
3,414  18  6i 
1,252  10  11 

845  6 5i 

£.  s.  d. 
2,927  15  2 

6,691  8 6 
2,413  1 1 
4,633  18  8 
3,180  11  3 
1,182  17  8£ 
753  5 lli 

121,777  S 8 j22,360  0 7J| 

23,613  2 9£ 

22,172  0 44 

21,782  18  4 
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(3.) 

Detailed  Estimate  of  enclosing  and  excavating  a New  Western  Harbour  at  Leith. 
Length  of  East  breakwater,  3200  feet. 

Ditto  of  West  ditto,  1200  feet. 

2000  x 31  x 7 =434,000  of  rubble  in  basis  of  East  pier,  1st  length. 

2000  x 100  x 3 = 600,000 in  facing  slopes  and  top. 

1200  x 58  x 13  = 904,800 in  basis  of  East  pier,  outer  length. 

1200  x 100  x 3 = 360,000 in  facing  of  slopes  to  ditto. 


- in  East  breakwater. 

- in  West  ditto. 


Total  2,198,800  - 
904  x 800  x 360,000  = 1,264,800- 

Total  4,063,600  cube  feet  in  both  breakwaters. 

4,063,600  _ 

20  cube  feet  of  rubble  work  to  be  one  ton,  the  number  of  tons  will  be rg — 203,180 


40,636  0 
4,063  0 


Allow 

tons  of  stone. 

203,180  tons  of  rubble  stone  rough  packed  in  basis  and  laid  in  slopes,  at  4jt. 

Add  contingencies,  10  per  cent.  ........ 

Total  of  breakwater  £44,699  0 0 
Estimate  of  a Cut , or  Deep-water  Channel,  in  Two  Parts,  viz. — 

1st.  Entrance  channel  1500  feet  long,  150  feet  wide  at  the  bottom,  with  slopes 
* 3 to  1 ; 10  feet  of  stuff  to  be  dredged  out  at  one  end,  and  2 feet  at  the  other — 

56,880  cube  yards  at  Is • • • 2,3'i4  0 0 

2nd.  The  main  cut  or  harbour  channel,  3000  feet  long,  200  feet  wide  at  bottom, 
slopes  2 to  1 on  the  quay  side,  and  3 to  1 on  the  off  side,  excavated  and 
dredged  at  an  average  13  feet  deep,  so  as  to  have  12  to  15  feet  depth  at  low  . 

water  will  contain  453,000  cube  yards,  which  at  Is.  per  yard  . • • -j2»6j0  u _ 

£24,994  0 0 

Add  contingencies  10  per  cent.  2,499  0 0 


. £27,493  0 
the  nucle  u of  piers,  o 


Total  dredging  and  excavation 

.Vo/e.  The  day  and  earth  excavated  and  dredged  is  reckoned  at  such  a price  as  will  % II  *n 
3 the  back  of  the  land  slopes  ; or  deposit  it  wherever  it  be  wanted. 

Estimate  of  farming  a.  Bubble  Siege  on  the  Land  Side  to  form  a Bead  in  find  of  Anclmrfield  and 
11  Ann  field,  to  connect  Leith  with  Newhaven,  by  the  tide  of  the  Harlow. 

Slope  3000  feet  long,  1J  to  1-36  feet  wide,  and  stoned  2 feet  thick  will  be  12,000 
square  yards  area,  which  at  os.  the  square  yard  for  all  labour  and  material.,  is 
Add  10  per  cent,  for  contingencies 

Total,  forming  and  stoning  slope  •••••*'* 

Road  making,  fyc. 

Forming  road  along  the  shore  in  front  of  Anchorfield  and  Annfield,  and  in  front  of 
new  wharfs,  &c.,  say  1000  yards  at  20s,  * 

, Contingencies  of  compensation,  fencing,  &c. 

Total,  roads,  &c.  ..••••**' 


3,000 

300 


£3,300  0 0 


1,000  0 

1,000  0 


£2,000  0 0 


Wharfs,  Sfc. 

Adding  and  securing  Newhaven  Pier  so  ns  to  land  and  .ship  at  low  water  . 

One  new  wharf  for  Forth  steamers. 

One  new  wharf  for  Loudon  steamers. 

One  new  wharf  for  other  purposes.  , „„„„„  •i-.i  :n  ,iie 

Each  wharf  to  contain  10,000  feet  of  Umber,  coppered  “2  " “ 
water,  driven,  bolted,  secured,  complete  .0  place,  all  labour  and  .ron.ork 
included,  at  4.  per  foot  will  be  £3,000  each  wharf,  or  for  the  three 

Total  of  wharfs 

Summary  of  Estimate. 

1st,  Breakwater  as  per  details  • * 

2nd,  Excavating  and  dredging  per  details 
3rd,  Forming  and  stoning  land  slope  • • * 

4th,  Road  making,  &c.  ..•••’ 

oth,  Wharfs  ...••■•• 

6th,  Junction  lock  with  dock  . • • 

7th,  Dredging  machine,  implements  and  contingencies  thereon 


9,000 

0 0 

£10,000 

0 0 

. £44,699 

0 

. 27,493 

0 

3,300 

0 

. 2,000 

0 

. 10,000 

0 

. 21.000 

0 

. 16,50S 

0 

£125,000 

0 . 

To  the  Secretary  of  the  Admiralty. 
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No.  12. 

Report  of  James  Axdehson,  Esq.,  Civil  Engineer , on  the  present  state  of  Leith  Harlow , and  the 
practicability  of  rendering  available  its  Wet  Docks , by  tneans  of  a Deep-xvaler  Entrance  at 
Newhaven,  and  a communicating  Dock  or  Skip-canal. 

Sir,  _ November  20, 1834. 

It  is  matter  of  public  notoriety,  that  the  port  of  Leith,  with  its  excellent  wet  docks,  which  are' of 
the  best  construction,  ami  upon  which  so  much  has  been  expended,  can  never,  from  its  present 
entrance,  be  more  than  merely  a tidal  harbour.  The  situation  of  the  pier,  and  natural  causes  com- 
bine to  preclude  the  possibility  of  its  ever  being  made  a low-water  harbour  by  the  present  channel 
It  may  indeed  be  possible,  at  an  enormous  expense,  to  extend  the  pier  seaward  to  the  deep  channel 
of  the  Forth  ; but  no  artificial  means  can  overcome  the  natural  obstacles,  either  by  deepening  the 
channel  of  the  River  Leilh  along  the  pier,  or  keeping  its  course  free.  The  immense  shoal  of  sand 
which  extends  over  a space  of  nearly  five  miles,  from  Newhaven  pier  to  the  east  of  Portobello,  and' 
reaches  seaward  beyond  the  Morlella  Tower,  is  continually  shifting,  and  would  soon  fill  up  any  exca- 
vation of  the  channel  of  the  River  Leith.  That  river  itself,  besides,  in  time  of  floods,  continually 
brings  down  a great  quantity  of  alluvial  soil,  which  accumulates,  and  is  deposited  at  its  junction  with 
the  waters  of  the  Frith  ; thus  forming  a bar  across  the  channel  and  fairway  of  the  harbour,  which  it 
is  impossible  for  any  works  of  art  to  prevent  or  remove. 

But  suppose  that  even  a cauld  and  reservoir  were  constructed  immediately  above  the  harbour,  which 
the  situation  of  Leith  mills  prevents;  or,  were  they  even  formed  higher  up  the  river  at  its  source 
beyond  all  tiie  mills,  with  the  view  of  containing  a large  body  of  water,  occasionally  to  clear  out  the 
channel  at  low  water ; yet  this  measure  would  be  ineffectual,  as  it  would  only  tend  to  remove  the  bar 
a little  farther  seaward,  without  increasing  the  depth  of  the  channel ; for  the  bar  will  always  form  at 
the  place  where  the  influence  or  force  of  the  river  and  tide  becomes  equal,  thereby  causing  a stagna- 
tion and  depositation  of  the  silt  which  is  mixed  with  their  waters. 

The  late  Mr.  Rennie  was  quite  aware  of  the  disadvantages  under  which  the  port  of  Leith 
laboured  from  its  present  entrance,  and  of  the  great  benefit  likely  to  result  were  a proper  western 
entrance  obtained.  Indeed,  in  one  of  his  early  reports  on  Leith  Harbour,  after  mentioning  that  there 
is,  at  the  old  drawbridge,  about  12  or  13  feet  water  at  spring-tides,  he  says,  “The  sand-banks  com- 
mencingfo  the  eastward  of  Newhaven,  and  continuing  in  that  direction  beyond  the  entrance  of  Leith 
Harbour,  are  varied  and  enlarged  by  the  north  and  north-east  winds,  the  former  meeting  the  river 
and  returning  tide  directly  in  the  face,  and  the  latter  bringing  sand  from  the  eastward  through  the 
opening  between  the  Beacon  Rocks  and  the  Black  Rocks.  Had  this  latter  chain  been  continued,  the 
bar  or  entrance  would  have  been  more  sheltered,  and  of  course  it  would  have  suffered  less  from  that 
quarter.  Nothing,  therefore,  very  great  in  the  way  of  deepening  can  be  done.  The  best  way  of 
effecting  this  would  be  to  extend  the  pier  seawards;  but  this  would  be  attended  with  very  great 
expense And  again, he  says,  in  regard  to  a certain  operation  for  deepening  the  channel,  “It  would 
only  drive  the  bar  farther  seaward,  without  materially  increasing  its  depth.  The  fact  is,  the  tide  ebbs 
too  farbevond  the  point  of  the  pier  ; and  it  is  useless  to  deepen  the  mouth  of  the  harbour,  while  between 
it  and  the  sea  is  a shallow  bar.  The  expense  of  extending  the  pier  would  he  very  great;  and,  when 
so  done,  I do  not  apprehend  that  more  than  3 feet,  or  at  most  4 feet  additional  depth  of  water  could 
be  got  at.  A question  therefore  arises,  whether  it  would  not  be  better  to  look  out  for  another  entrance 
with  more  depth  of  water,  and  where  the  depth  could  he  maintained  at  a reasonable  expense,  than  to 
be  at  the  expense  of  lengthening  the  east  pier.”  Mr.  Chapman,  again,  in  whose  opinion  touching 
these  imperfections  l thoroughly  concurred,  seemed  to  me  to  have  exercised  all  bis  ingenuity  without 
the  possibility  of  any  other  than  very  transient  benefit.  Nothing  could  be  more  evident  to  me  indeed 
than  the  certainty  of  continued  defect  and  irremediable  loss,  whatever  expense  or  labour  was  else- 
where directed,  should  an  addition  of  this  kind  be  withheld.  No  less  clear  was  my  conviction,  that, 
were  money  laid  out  to  any  attainable  amount  whatever  in  improvements  of  a similar  description,  or 
in  the  same  quarter,  the  necessity  for  more  would  perpetually  recur,  while  the  good  realized  as  per- 
petually vanished.*  fa  1 


This  admitted  condition  of  Leith  Harbour  is  more  than  ever  to  be  regretted,  steam  navigation 
having  become  of  such  vast  importance  that  it  may  justly  be  called  the  main-spring  of  commerce, 
while  it  is  pre-eminently  superior  to  every  other  mode  of  transit.  It  is  a fact,  notwithstanding,  that, 
except  at  very  high  tides,  seldom  or  never  can  any  of  the  steam-ships  enter  this  the  port  of  tlie'capital 
ot  bcotland.  Indeed,  the  greater  number  of  the  stenm-vessels  in  the  London  trade,  and  frequently 
those  employed  in  the  ferries,  and  otherwise  in  the  navigation  of  the  Forth,  are  obliged  to  cast  anchor 
^W  . ,1£ianC\  , °re;  a"d  m *at  situation,  by  means  of  small  open  boats  in  all  weathers, 
rp Passensers*  to  their  great  annoyance  and  danger,  besides  having  to  ship  and 
durino-  stormv’w  ’s  botb  difficult  ai)d  expensive,  and,  as  occasionally  happens 

during  stormy  weather,  cut  off  from  all  communication  with  the  shore.  3 1 * 

order  rirp vpn ^0 ®^co®,,n(^atior>  for  the  steam-trade  is  therefore  imperiously  called  for,  in 
£ [apferred  t0  other  ports,  whereby  not  only  Leith  would  be  entirely  ruined, 
would  fi  r ^r  hpThf  h b * G°TfrnrT‘  a vd  the  City  0f  Edinburgh  hold  in  the  harbour  and  docks, 
elsewhere.*' ^ b **  assured,y  W,U  be  the  case.  should  accommodation  be  provided  for  the  trade 


and  hthrMtenedjeSik°-f  in7,  5!“  and,of.|h|8  rePort.  « to  supply  an  adequate  remedy  for  such  existing 
twniri  del  1 t l ,n  the  first  P,ace> t0  improve  the  port  of  Leith  itself,  by 

Second  v itd?^t7 afford  »anCe  fr°?  fNewb,aVen’  and  thereby  converting  it  into  a low-water  harbour, 
becondly,  it  is  to  afford  accommodation  for  steam-vessels  and  the  trade  in  ceneral  bv  admitting- 
foreigynd  other  vessels  of  greater  burden  than  have  hitherto  entered  the  port  of  Leith.  Thirdly", 
It  is  to  supply  smtable  provision  for  the  Fife  and  Mid-Lothian  ferries,  which  is  veiy  defiant  on  both 


ZSt  benefit,  for  the  Present  entrance  to  Leith  Harbour, 

opinion  there  would  he  some  justice  in  extending^  Weir  to  the  MwteUa^owe/ wi  t0  ^’hLlTthf 

flowing  and  receding  tides  to  thp  fair-mnv  nf  . , teua  rower,  with  a view  to  confining  both  the 

exprafe S Xdf.it can coS«d  ’a  ™‘S’  howl!er,  ought  to  he  effected  at  the  least  possible 
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sides  of  the  Forth.  And,  lastly,  to  give  shelter  at  all  times  to  all  classes  of  His  Majesty’s  navy,  and 
which  no  plan  hitherto  proposed  for  the  improvement  of  Leith  Harbour  could  afford. 

I shall  now  speak  of  the  advantages  of  the  situation  of  the  proposed  works.  The  shore  immediately 
to  the  west  of  Newhaven  Pier  is  superior,  and  pre-eminently  better  adapted  for  a low-water  pier  than 
any  other  spot  in  the  vicinity  of  the  port  of  Leith,  there  being  not  only  the  necessary  depth  of  water 
closer  in  shore,  but  the  channel,  which  consists  of  a hard  blue  clay,  being  free  of  all  foul  ground  and 
sand-banks,  consequently  affording  an  excellent  foundation  for  the  construction  of  sea-works.  At 
300  yards  west  of  the  line  of  Newhaven  Pier,  and  400  yards  seaward  of  low-water  mark,  10  feet 
depth  of  water  is  found  at  the  lowest  ebb  of  stream-tides;  whereas  in  the  direct  line  of  Newhaven 
Pier,  where  the  ground  is  both  rocky  and  foul,  the  same  depth  of  water  cannot  be  found  nearer  than 
600  feet  farther  seaward,  or  600  yards  from  low-water  mark.  Farther  to  the  eastward,  the  distance 
at  which  10  feet  depth  of  water  can  be  obtained,  is  still  greater.  About  300  yards  to  the  east  of  the 
line  of  Newhaven  Pier,  and  nearly  opposite  the  seaward  termination  of  Mr.  Cubitt’s  proposed  works, 
the  distance  is  650  yards ; and  300  yards  still  farther  to  the  east,  the  distance  is  not  less  than 
800  yards.  In  short,  the  whole  space  betwixt  Newhaven  Pier  and  the  Mortella  Tower,  consists  of 
shallow  ground  and  sand-banks,  while  the  foundation  of  the  tower  itself  is  actually  quite  dry  at 
low-water  of  stream-tides. 

Most  evidently  and  decidedly,  therefore,  any  works  either  in  the  line  of  Newhaven  Pier  or  other 
place  to  the  eastward  thereof,  intended  for  the  improvement  of  Leith  Harbour,  whatever  may  be  their 
construction,  would  be  of  minor  utility;  and,  most  assuredly,  any  money  expended  thereon  could 
never  be  productive  of  corresponding  and  permanent  benefit. 

It  is  generally  understood  that  the  late  Mr.  Rennie  considered  his  having  placed  Newhaven 
Pier  in  its  present  site  as  a failure,  the  ground  being  shallow,  rocky,  and  foul  beyond  its  termination. 

I have  delineated  the  western  enLrance  proposed  by  him  on  the  annexed  plan  ; from  which  it  will  be 
seen  that  he  did  not  intend  to  convert  Leith  Harbour  into  a low-water  harbour,  but  only  to  obtain  a 
few  feet  of  more  depth  at  high  water  than  the  present  entrance  could  afford  ; and  indeed  the  objec- 
tion generally  made  to  his  proposal  was  his  having  placed  the  entrance  to  the  east  of  Newhaven  Pier, 
instead  of  to  the  west. 

The  plan  by  Mr.  Cubitt  is  founded  on  the  same  principle  as  the  one  suggested  by  me  in  April 
last,  and  now  treated  of  in  this  report,  namely,  to  afford  Leith  “ a deep  entrance  at  low  water  of 
stream-tides,”  by  means  of  carrying  piers  and  breakwaters  into  the  deep  channel,  so  far  as  this  can 
he  accomplished. 

I choose  for  the  site  of  my  entrance  a portion  of  the  channel  about  300  yards  to  the  west  of  tlie  line 
of  Newhaven  Pier,  for  the  best  of  reasons,  namely,  both  on  account  of  deep  water  being  nearer  the 
shore,  and  the  channel  free  from  all  foul  ground.  The  pier  and  breakwater  I propose  to  be  of  sub- 
stantial stone  work,  filled  up  with  stone  packing;  and  my  channel  or  communication  along  the  line 
of  the  beach  to  the  wet  docks  of  Leith  is  intended  to  be  a Wet  Dock  or  Ship  Canal  200  feet  wide, 
with  flood-gates,  substantial  sea-defences,  and  a stone  quay  along  the  whole  extent.  This  canal 
would  contain  30  feet  depth  of  water,  at  the  height  of  spring-tides,  and  this  depth,  which  could  also 
he  had  at  low  water  by  simply  shutting  the  flood-gates,  would  he  sufficient  to  float  any  of  his 
Majesty’s  Navy.  Mr.  Cubitt,  on  the  other  hand,  fixes  for  the  site  of  his  entrance  on  a portion  ot 
the  channel  at  nearly  a correspondent  distance  east  of  the  line  of  Newhaven  Pier : he  describes  his 
work  thus  : — “ The  project  is  simply  this.  To  include  all  the  space  between  the  western  dock  and 
Newhaven  Pier,  with  dry  rubble  stone  breakwaters  or  piers,  as  shown  in  the  plans,  with  an  entrance 
between  them  at  a depth  of  12  feet  low-water  spring-tides,  and  within  the  space  thus  included,  to 
excavateand  dredge  out  a channel  from  12  to  15  feet  deep  below  low  water.”  He  describes  his  com- 
munication or  main  channel  along  the  beach  to  be  also  200  feet  wide,  but  open,  sloped,  and  cased 
with  stone  on  the  land  side,  on  which  he  proposes  to  erect  wooden  wharfs;  and,  consequently,  it 
would  only  be  at  high  water  that  the  necessary  depth  could  be  had  in  his  channels.  Now,  to  find  at 
his  entrance  a depth  of  12  feet  at  low  water  of  spring-tides  is  completely  out  of  the  question,  for  the 
seaward  termination  of  his  western  breakwater  is  distant  about  TOO  feet  from  even  10  feet,  and  not 
less  than  1700  feet  distant  from  where  12  feet  depth  can  be  found  at  low  water  of  spring  tides.  (See 
the  lines  of  10  and  12  feet  soundings  on  the  plan  ; and,  for  farther  confirmation  ot  these  remarks,  I 
refer  to  Messrs.  Dali  and  Leslie's  chart.) 

Again,  Mr.  Cubitt’s  breakwaters,  from  the  manner  in  which  he  proposes  to  construct  them,  and 
fill  up  their  nuclei  wiih  the  clay  or  material  excavated  out  of  his  channels,  I have  no  hesitation  in 
pronouncing  to  be  impracticable ; and  I am  confirmed  in  this  opinion,  not  only  by  my  own  experience 
and  observations  in  regard  to  various  sea-works,  but  by  all  other  professional  and  practical  men 
with  whom  I have  conversed  on  the  subject. 

In  the  preliminary  part  of  this  report,  I have  already  alluded  to  the  various  opportunities  I have 
had  in  making  observations  on  the  tides,  winds,  and  currents,  as  well  as  the  soundings  in  this  quarter 
of  the  Frith;  and  my  attention  was  particularly  directed  to  the  investigation  ot  these  points  upon  one 
of  the  occasions  mentioned,  namely,  at  the  time  I planned  the  sea-works  for  the  approach  to  New- 
haven Pier  in  1824,  and  which  arose  from  the  following  circumstance. 

On  taking  the  various  levels  in  order  to  connect  that  work  with  the  pier,  I found  that  at  200  feet 
north  of  the  shore  or  landward  end,  the  channel  on  the  eastern  side  of  the  pier  was  3 feet  above  the 
level  of  that  on  the  opposite  or  western  side.  This  difference  of  level  must  evidently  have  been 
caused  by  the  action  of  the  sea,  notwithstanding  the  square  head  of  the  pier,  which,  from  its  peculiar 
form,  would  to  an  observer  appear  rather  to  encourage  the  lodgment  of  silt,  and  filling  up  of  the 
channel,  than  to  admit  either  of  its  being  deepened  or  of  the  hard  substance  washing  away.  Upon 
investigation,  I found  that  this  part  of  the  pier  had  originally  been  founded  3 feet  under  the  surface  of 
the  channel  into  the  hard  clay,  but,  by  the  continued  action  of  the  receding  tide,  the  channel  had 
been  deepened,  and  the  stone  foundation  of  the  pier  for  100  feet  in  length  was  actually  undermined, 
and  considerably  above  the  level  of  the  channel.  In  consequence  of  this  the  foundation  had  to  he 
underbuilt. 

The  result  of  my  observations  was,  that  on  acccount  of  the  position  of  the  promontory  of  North 
Berwick,  the  bulk  of  the  waters  at  the  mouth  of  the  Frith  is  influenced  so  as  to  be  directed  to  wash 
more  in  upon  the  northern  than  the  southern  side  of  the  Forth ; and  consequently,  the  making  or 
flowing  tide  sets  in  very  close  along  the  north  shore,  more  especially  at  Kinghorn-ness,  and  along  to 
the  promontory  west  of  Aberdour,  and  north  of  Incheolm ; the  current  thence  flows  in  a south-westerly 
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direction  through  the  gut  betwixt  Inchgarvie  and  North  Queensferry.*  In  like  manner,  the  breadth 
of  waters  in  Inverkeithing  Bay,  and  10  the  westward,  is  influenced  by  the  projecting  promontory  of 
North  Queensferrv,  which  causes  the  receding  tide  to  rush  through  the  strait  or  gut  already  men- 
tioned, directing  the  bulk  of  the  current  to  pass  through  betwixt  Cramond  and  Mickery  Islands,— 
thence5  setting  in  close  upon  the  south  shore  at  Granton  and  along  to  Newhaven  Pier,  upon  which  it 
strikes  with  considerable  force  ; and  the  current  has  consequently  not  only  deepened  the  channel  imme- 
diately on  the  western  side  of  the  pier,  but  farther  out,  at  the  site  of  the  termination  of  the  proposed 
pier,  where  deep  water  is  found  nearest  the  shore.  The  current  of  the  tide,  being  thus  intercepted  by  New- 
haven Pier,  and  the  Bush  rocks  and  rocky  ground  immediately  to  the  north  of  the  pier,  runs  in  a north- 
easterly  course  in  the  direction  of  Inchkeith,  on  the  north  of  which  island  the  bulk  of  the  current  flows.  It 
appears  therefore,  that,  betwixt  the  rocky  ground  north  of  Newhaven  Pier  to  the  Mortella  Tower,  the 
whole  space  within  that  line  and  the  shore  is  formed  into  an  eddy,  which  is  partly  the  cause  of  the 
sandbanks,  and  the  continuance  of  which  must  necessarily  render  effectual  improvement  in  that  situ- 
ation absolutely  impossible.  The  course  of  the  current  at  Newhaven  Pier  will  be  better  understood 
by  looking  at  the  dotted  lines  of  10  and  12  feet  soundings  on  the  plan. 

’ Tiie  position  and  construction  of  my  proposed  pier  and  breakwater  are  such  as  would  shelter  the 
harbour  not  only  from  the  prevailing  east  and  north-east  winds,  and  the  swell  of  the  waters  from  the 
German  ocean,  hut  also  from  the  western  gales.  A vessel,  for  instance,  driving  before  an  east  wind, 
could  swing  round  and  fall  into  the  lee,  on'llie  western  side  of  the  pier,  which  projects  about  600  feet 
beyond  the'  head  of  the  breakwater  j and  in  a westerly  gale,  the  course  would  be  quite  clear,  for  no 
vessel  making  her  way  to  the  harbour  could  possibly  escape  its  entrance.  But  in  gales  from  the  east 
or  west,  or  indeed  from  any  point  of  the  compass,  vessels  could  never  find  admission  into  a harbour, 
the  entrance  to  which  was  in  the  form  of  a bottle  mouth  (such  as  Mr.  Cubitt’s).  The  breakwater, 
while  it  would  afFord  shelter  from  the  westerly  gales,  is  so  constructed  by  having  a clear  arched  water- 
wav  of  200  feet  through  it,  that  the  receding  title  which  has  been  already  described  as  setting  close  in 
along  the  southern  shore,  would  not  he  obstructed,  but  would,  along  with  the  breadth  of  water  con- 
tained in  the  harbour,  rush  out  at  the  entrance  channel,  thereby  officiating  as  a self-acting 
agent,  and  preventing  the  lodgment  of  sand  or  silt.  The  head  of  water  which  the  proposed  canal  or 
wet  deck  would  contain,  viz.,  20  feet  above  low  water  of  spring-tides,  couid  also  be  employed  to  clear 
out  the  channel  if  necessary,  by  opening  the  flood-gates  an  hour  before  low  water,  so  that  there  would 
be  no  difficulty  in  keeping  the  channel  clear,  without  the  aid  of  dredging  machines  or  otherwise. 

General  Description  of  the  Proposed  Works. 

It  will  have  been  observed,  from  my  letter  addressed  to  the  Honourable  Commissioners  for  the 
affairs  of  the  City  of  Edinburgh,  that  the  works  exhibited  on  the  finished  plan,  which  I had  prepared 
immediately  after  the  sketch,  plan,  and  report  had  been  submitted  to  them  in  April,  were  greatly  sim- 
plified ; and  that  my  estimate  was  consequently  considerably  reduced. 

The  pier  which* I propose  to  be  60  feet  in  breadth,  and  the  outer  walls  of  hewn  stone  of  peculiar 
construction,  secured  with  cast  and  malleable  iron-work,  &c.,  runs  out  into  the  channel  from  the 
western  point,  or  head  of  Newhaven  Pier,  35  degrees  west  of  north,  to  10  feet  depth  of  water  at  the 
lowest  ebb  of  spring-tides.  The  depth  is  found  here  at  400  yards  seaward  of  low  watermark.  The 
pier  on  the  western  side  of  its  defence-wall,  is  intended  for  high  water,  and  the  eastern  side  for  low 
water ; and  the  pier-head  ought  be  surmounted  with  a lighthouse  for  the  purpose  of  guiding  vessels 
into  the  harbour.  The  breakwater  again,  from  a point  at  high-water  mark,  nearly  500  yards  west  of 
Newhaven  Pier,  runs  out  one  point  east  of  north  to  the  site  of  its  head,  which  is  also  to  be  built  of 
hewn  stone,  and  to  terminate  at  a point  about  200  yards  within  the  head  of  the  pier,  leaving  an 
entrance-channel  of  200  feet  in  width.  This  channel  I propose  to  excavate  10  feet  below  low-water 
spring-tides,  or  on  a level  with  the  site  of  the  pier-head.  The  breakwater  is  to  be  cased  with  stone  on 
end,  having  an  arched  water-way  of  200  feet  through  it,  for  the  receding  tide  to  pass,  as  already 
referred  to ; and  the  interiors  or  nuclei,  of  both  the  pier  and  breakwater  are  to  be  filled  up  with  stone 
packing. 

I may  here  add,  that  this  portion  of  the  proposed  works,  the  expense  of  which  is  estimated  at 
63,1381.  6s.  6d.  sterling,  but  say  with  contingencies,  &c.  &c.,  70,000/.,  might,  if  considered  advisable, 
be  executed  in  the  mean  time,  (exclusively  of  the  sea-lock,  flood-gaies,  ship-canal,  and  other  works 
to  the  eastward,)  and  would  form  a floating  harbour  for  steam-vessels,  by  excavating  the  remainder 
of  the  channel  betwixt  the  proposed  entrauce  and  breakwater ; and,  while  it  would  give  immediate 
accommodation  to  the  steam  trade,  the  latter  portion  of  the  works  could  be  executed  at  a future  period. 
But  I do  by  no  means  recommend  this  delay,  and  merely  throw  out  the  hint  in  the  event  of  there 
being  difficulty  in  obtaining  money  for  the  whole  works ; as  I would  decidedly  advise  the  whole  to  be 
done  at  the  same  time,  for  many  considerations,  namely,  1st.  In  point  of  economy;  2nd.  In  justice,  to 
the  works  themselves,  that  they  may  not  be  broken  up  and  disturbed  after  being  completed  ; and  3rd., 
because  the  simultaneous  entire  completion  of  them  would  be  of  essential  importance  to  the  trade  and 
port  of  Leith. 

The  connection  between  the  pier  and  wet  dock  or  ship  canal  is  by  means  of  a sea-lock,  170  feet 
long  by  60  feet  broad,  and  the  flood-gates  of  which  can  be  kept  open  or  shut  at  pleasure.  I pro- 
pose the  wet  dock  or  ship-canal  to  be  200  feet  wide  at  top,  and  the  channel  150  feet,  and  exca- 
vated 10  feet  below  low  water  of  stream-tides,  or  on  a level  with  the  entrance- channel.  The  land- 
side  is  to  have  a wharf  or  quay  stone-wall,  built  of  large  square  rubble,  hammer-dressed,  scarped, 
and  nidged  ; and  the  bank  on  the  off  side  to  he  sloped  and  defended  from  the  wash  of  the  water, 
partly  by  a dwarf  retaining- wall,  and  partly  by  stone  casing,  with  a breadth  of  banking  100  feet  at 
top,  betwixt  the  canal  and  sea  defences. 

For  these  defences,  I propose  a bulwark  and  sea  wall,  on  the  same  principle  as  that  adopted  in  the 
work  which  I designed  and  executed  for  the  proprietor  of  Wardie,  namely,  to  excavate  the  channel 
to  such  a depth  as  that  the  top  of  the  bulwark  foundation-stones,  which  I propose  to  be  of  consider- 
able length,  and  placed  in  a vertical  position,  shall  be  below  the  level  of  low  water-mark, — the 
surface  of  the  bulwark  forming  an  inverted  or  catanarian  arch,  with  the  stones  all  placed  vertically 
on  end.  Betwixt  the  canal  bank  and  bulwark,  I propose  to  erect  a strong  rough  dry  rubble  stone- 
wall, aud  the  void  betwixt  and  under  the  bulwark  to  he  made  up  with  dry  stone  packing, — the 


* See  my  report  and  design  for  a suspension  bridge  at  Queensferry,  published  in  1818,  the  surveys,  soundings,  &c-i 
&c.,  pertaining  to  which,  were  taken  in  the  preceding  year. 
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whole  to  be  connected  as  shown  in  the  section,  and  surmounted  with  a wall  of  large  sized  square  Appendix  C. 

rubble  in  courses,  hammer-dressed,  scarped,  and  nidged,  and  covered  with  a broad  deep  stone-  

coping.*  This  form  and  construction  of  bulwark  is,  in  my  judgment,  better  adapted  for  a sea  de-  Leith. 

fence  than  any  other  form  hitherto  devised.  The  concavity  of  its  surface  is  more  in  accordance  with  

the  sweep  of  the  natural  channel  than  either  a convex  or  straight  surface  can  be.  It  gives  less  No.  12. 

resistance  to  the  waves,  while  it  becomes  more  secure  in  proportion  to  the  weight  by  which  it  is  Anderson,  on  the 
surmounted, — provided  all  voids  below  are  made  hard  up  and  sufficient.  These  defences,  which  for  state  of  the  Har- 
sucli  and  other  reasons,  I prefer  to  a hewn  stone-wall,  can  be  executed  at  very  moderate  expense.  L,our‘ 

The  proposed  entrance  to  the  western  wet  dock  I also  intend  to  be  60  feet  in  width,  so  that  the 
largest  steam  ships  may  enter.  The  entrance  to  the  dock  is  to  have  also  a flood-gate,  for  the  purpose 
of  confining  the  water  therein,  when  the  sea  flood-gates  are  opened  in  order  to  the  clearing  out  the 
channel,  or  otherwise.  This  will  make  the  communication  with  the  harbour  of  Leith  entirely  com- 
plete. I also  propose  to  form  a roadway  from  Newhaven  along  the  line  of  the  wharf  or  quay  wall 
to  the  Leith  Docks  and  warehouses. 

The  cost  of  the  whole  of  these  works  I estimate  at  124,695/.  11s.  sterling. 

This  amount,  although  considerable,  is  not  at  all  to  be  compared  with  the  vast  importance  of  the 
measure,  and  the  advantages  that  will  necessarily  arise  from  it ; and,  if  I might  be  permitted  to  ex- 
press an  opinion,  I would  say  that  were  the  plan  I propose  carried  into  effect,  it  would  render  Leith 
from  being  one  of  the  worst,  oue  of  the  best  harbours  in  .Great  Britain. 

The  site  selected  for  it  could  not  be  better  in  point  of  access,  the  principal  part  of  the  wrorks  being 
in  the  direction,  and  at  the  very  commencement,  of  the  new  approach  to  Edinburgh,  which,  when 
completed,  will  not  only  be  the  nearest,  hut  the  most  level,  and  consequently  the  best,  line  of  road  to 
the  city  ; while,  if  a corresponding  provision  were  made  on  the  north  shore  for  the  Fife  and  Mid- 
Lothian  ferries,  it  would  not  only  be  a great  Loon  conferred  on  the  north  of  Scotland,  but  likewise 
considerably  enhance  the  property  in  the  county  of  Fife,  which  would  have  thus,  at  all  times,  a ready 
communication  with  the  capital. 

I need  hardly  remark,  in  addition,  that  the  Government  and  private  property,  lying  in  the  imme- 
diate vicinity  of  the  projected  works,  would  be  materially  improved  in  value. 

In  regard  to  the  time  required  for  completion,  my  impression  is,  that  were  the  works  begun  early 
next  spring,  they  might  be  finished  in  the  autumn  of  1836, — two  summers  being  sufficient  for  the 
purpose.  - 

Such,  then,  are  my  views  and  sentiments  regarding  the  mode  of  connecting  the  port  of  Leith  with 
an  entrance  from  the  west.  Should  they  not  be  carried  substantially  into  effect,  I have  not  a doubt 
that  a rival  harbour  will  be  provided  elsewhere — and  in  my  judgment,  the  site  of  this  will,  most 
probably,  be  Granton,  as,  among  other  reasons,  it  is  free  from  the  shore-dues  exacted  by  Edinburgh. 

On  the  other  hand,  if  the  works  now  proposed  were  immediately  carried  into  effect,  the  advantages 
both  to  the  city  of  Edinburgh  and  to  Leith  would  he  incalculable.  In  reality,  I am  of 
opinion,  that,  were  a modification  of  its  existing  rights  conceded,  the  former  would  eventually 
be  retrieved  from  embarrassments,  while  the  latter  would  soon  rank  among  the  first  commercial  ports 
of  the  empire. 

James  Anderson. 

Edinburgh.  6th  Nov.,  1834. 


Having  observed,  after  the  completion  of  the  annexed  estimate,  that  the  expense  of  the  carriage 
of  stone  was  actually  greater  than  that  of  the  material  itself,  I considered  it  advisable  to  address  the 
following  letter  to  Mr.  Johnston,  Craigleith  Quarry  (who  had  previously  furnished  me  with  the  data 
upon  which  I founded  my  prices  of  the  masonry),  with  a view  to  ascertain  the  saving  which  might  be 
effected  by  the  mode  suggested.  His  answer  will  show  the  result. 

Dear  Sir,  Shandwick  Place,  8th  Nov.,  1S34. 

In  reference  to  your  offer  addressed  to  me,  to  furnish  stone  from  Craigleith  Quarry , for  the  works 
by  which  I propose  to  improve  Leith  harbour,  you  make  the  usual  charge  for  carriage  by  the  com- 
mon road.  Now  I beg  to  know,  were  permission  obtained,  by  Act  of  Parliament  or  otherwise,  to 
lay  a railway  along  the  public  road  to  the  proposed  works,  at  what  rate  per  ton  you  would  deliver 
the  stone  (carriage  only)  ; or,  in  other  words,  what  would  he  the  amount  of  saving  effected  by  such 
a measure,  incliiding  tlie  expease  of  laying  the  railway?  There  would  be  required  about  o0,000 
tons  of  stone,  each  stone  upwards  of  two  tons  in  weight  (the  carriage  for  such  in  your  offer  is  3s.  per 
ton);  130,000  tons  of  stoue under  that  weight  (at  2s.  per  ton  carriage);  and  say  12o,00U  tolls  ot 
packing  (at  Is.  6 d.)  per  ton  carriage).  An  early  answer  will  oblige.  JA3IEs  Anderson 

George  Johnston,  Esq.  Craigleith  Quarry. 

Dear  Sir  Craigleith  Quarry,  Nov.  12,  1834. 

In  answer  to  your  letter  of  the  Slh  inst,  I beg  to  say,  that  were  permission  obtained  by jJ* 
Parliament  or  otherwise,  to  lay  and  use  a railway  along  the  public  road  to  the  proposed  uoAs  fo 
the  improvement  of  Leith  harbour,  the  amount  of  saving  m the  expense  of  cama0e  of  the 
stone  required  would  be  very  considerable. 

The  quantity  of  stone  you  require  of  different  sizes  amounts  to 
305,000  tons,  the  carriage  of  which,  at  the  rates  mentioned  in 
my  former  offer,  is  • • 

But  if  the  free  use  of  a railway  were  obtained,  the  carnage  ot 
that  quantity  of  stone  could  be  done  at  Is.  per  ton  on  an  aver- 
age,—say  305,000  tons,  at  Is.  per  ton,  is  £15,250  0 0 
And  I could  undertake  to  provide  and  lay 

the  rails  for  the  sum  of  . • • 2,000  0 0 


£29,875  0 0 


In  this  way  a saving  would  be  effected  upon  the  carriage  of  the 
stone  to  the  amount  of 

James  Anderson,  Esq.,  Civil  Engineer,  Edinburgh. 


17,250  0 0 
. £12,625  0 0 

I am,  &c., 

Geo.  Johnston,  Jun. 


* The  works  of  the  wet  dock  o,  .hip  e.u.1  "topSrf  tte  mS  he'diS  « '•Uto* " 


•water-raark ; besides,  after  the  bulwark  and  se 
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Estimate  for  constructing  a Deep - Water  Entrance  at  Newhaven,  and  a Wet  Doch 
Sfc.  SfC.  communicating  with  the  Western  Wet  Dock  of  Leith  Harbour.  Excavc 
Channel , <§-e.  200  Fed  Wide , at  the  Pier  Head,  10  Feet  at  Low-  Water  Mark. 

46,750  cubical  yards  in  Entrance  Channel,  at  3s.  . . £7,012  10  ( 

24,800  above  low-water  mark,  and  in  the  site  of 

Sea  Lock,  and  in  the  found  of  landward  walls  of  pier,  at  1$.  1,240  0 0 


Low-  Water  Pier. 

6,011  Cubical  yards  of  masonry  in  walls  of  pier,  deep  water 

founding,  at  40$ 12,022  0 0 


17,280  in  pier  walls,  above  low  water, 

of  medium  tides,  at  20$ 17,280  0 0 

4,080  in  landward  walls  of  pier,  one- 

half  old  and  one-half  new  material,  at  15$.  . 3,060  0 0 

60,480  of  stone  packing  in  interior  or  nucleus  of 

pier,  at  3$ 9,072  0 0 


Breakwater. 

280  Cubical  yards  of  masonry  in  the  walls  of  the  Breakwater 


head,  deep  water  founding,  at  40$.  ....  560  0 0 

685  ditto,  above  low  water,  at  20$.  685  0 0 


and  arching  to  admit  the  receding  tide,  measurement 

and  half  at  10$. 1,104  0 0 

10,575  Square  yards  of  stone  casing  in  breakwater,  at  7$.  6 d.  . 3,965  12  6 

23,748  Cubical  yards  of  stone  packing  in  ditto  at  3$.  . . 3,562  4 0 


10,540  Superficial  yards  of  causeway  on  pier,  and  head  of  Break- 
water, &c.  &c.,  at  5$.  ......  2 635  0 0 

45  Tons  cast-iron  feather  bars  for  connecting  masonry  in  deep 

water  founding,  at  Si.  . . . . . . 300  0 0 

4 Tons  of  malleable  iron  bars,  bolts,  clamps,  &c.,  for  connecting 
the  masonry  at  the  extremities  of  pier,  breakwater,  and 

centre  or  defence  wall  of  pier,  at  20 1 80  0 0 

Cast-iron  lighthouse  on  basement  of  stone  ....  500  0 0 


Sea  Lock  and  Flood-  Gates. 

4,800  Cubical  yards  of  masonry  in  chamber  of  lock,  at  30$. 

Puddling,  &c.  &c.  . • 

2.300  Square  yards  of  arching  in  chamber,  and  the  sills  of  flood- 
gates, at  15$. 

Two  flood- gates,  wood  and  iron  work,  complete,  at  1500 1. 
each  ........ 

Draw-bridge  ....... 


7,200  0 0 

250  0 0 

1,725  0 0 

3,000  0 0 
750  0 0 


Works  of  Wet  Dock  or  Ship  Canal. 


5,300  Cubical  yards  of  excavation  in  found  of  bulwark  at  1$.  . 265  0 0 

280,800  in  canal,  &c.,  at  6d.  . . 7,020  0 0 

Puddling  and  forming  slope 1 080  0 0 


12,720  Square  yards  of  bulwark,  constructed  of  the  best  materials 
tound  betwixt  high  and  low  water  mark,  workmanship 

only,  at  3$.  6d. 2,226  0 0 

2,120  particular  dressed  bulwark  of  Craigleith  stone, 

at  junction  with  retaining  wall,  at  7$.  6cf.  795  0 0 

10,600  Cubical  yards  of  rough  dry  rubble  wall  at  back  of  bulwark, 

at  6$.  6d.  . . .......  3 445  0 0 

5,300  Cubical-  yards  in  wall  surmounting  bulwark,  of  large-sized 
square  rubble,  in  courses,  hammer -dressed,  scarped,  and 

nidged,  at  10$ 2,650  0 0 

1,090  Lineal  yardsofdwarf  retaining  wall,  including  cope,  at  12$.  Gd.  681  5 0 

4,240  Superficial  yards  of  stone  casing,  for  securing  top  of  slope  on 

north  bank  of  canal,  at  5$ 1 060  0 0 

1,800  Cubical  yards  of  masonry  in  wing  retaining  walls,  on  slope  at 

entrance  gates  of  canal,  at  9$. 810  0 0 

25,920  in  wharf  or  quay  wall,  of  large- 
sized, square  rubble,  dressed,  &c.  &c.  in  courses,  at  9s.  . 11,664  0 0 


, or  Ship -Canal, 
ition  of  Entrance 

> £.  $.  d. 

8252  10  0 


41,434  0 0 


9,876  10  6 
2,635  0 0 

940  0 0 


12,925  0 0 


31,696  5 0 
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Entrance  to  the  Western  Wet-Dock.  Pulling  down  and  rebuilding  part  of  the  Return  of  Bastion 


1 000  Cubical  yards  of  masonry,  to  join  retaining;  and  parapet  walls 
’ 0f  canal,  lime  mortar,  and  workmanship  only,  at  5s.  . £250  0 0 

. jqq  in  entrance  walls  to  wet  dock,  at 

30s * 2,100  0 0 

400  Square  yards  in  sill  of  entrance,  at  10s 200  0 0 

Flood-gate  to  wet-dock  . . . . 1,100  0 0 

Draw-bridge  . . . . * 150  0 0 

1,850  0 0 


Forming  a roadway  along  the  quay  between  Newhaven  and 
Leith  Harbour 


£.  s.  d. 


4,400  0 0 


1,200  0 0 
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£113,359  11  6 

Add  contingencies,  10  per  cent.  - - 11,335  19  6 


£124,695  11  0 

Deduct  saving  effected  on  the  carriage  of  stone  by  means  of  a railway,  per 
Mr.  Johnston’s  letter,  of  12th  November,  1834,  12,625/.,  but  say  only  . 9,695  11  0 


Reducing  the  total  amount  to  the  sum  of  £115,000  0 0 

On  reflection,  I thought  it  might  be  expedient  to  obtain  the  judgment  of  practical  men  respecting 
the  prices  enumerated  in  the  foregoing  estimate,  not  because  I had  any  doubt  of  their  correctness 
and  applicabilitv,  but  because  it  seemed  to  me  that  all  who  are  interested  have  a right  to  be  fully 
satisfied  on  this  very  important  point.  I accordingly  requested  the  opinions  of  Messrs.  Robert 
Dobson  and  John  Forsyth, — the  former  being  one  of  the  most  respectable  builders  in  Edinburgh, 
and  the  latter  having  executed  not  only  all  the  deep-water  masonry  of  the  piers  at  North  and  South 
Queensferry,  but  likewise  that  of  Newhaven  Pier  itself. 

I therefore  subjoin  their  letter  on  the  subject. 

«igIR>  u Edinburgh,  Nov.  18,  1834. 

*•  Agreeably  to  your  request,  we  have  examined  the  prices  of  the  various  branches  of  your 
“estimate  of  the  works  you  propose  for  the  improvement  of  Leith  Harbour,  and,  according  to  the 
“explanation  you  have  afforded  us,  as  to  the  peculiar  manner  of  executing  the  works  in  question, 
“ we  are  of  opinion,  that  the  prices  affixed  to  each  particular  branch  in  your  estimate  are  fair  and 
"liberal ; we  are  further  of  opinion,  that  if,  as  you  propose,  a railroad  be  laid  down  from  Craigleith 
“Quarry  to  Newhaven,  a very  considerable  saving  of  carriage  would  be  effected.  We  are.  Sir, 

“ Yours,  &c„ 

(Signed)  “ Robert  Dobson. 

“John  Forsyth.” 

“ To  James  Anderson . Esq..  Civil  Engineer. 

James  Anderson. 


Description  of  Messrs.  It.  and  R.  Dickson’s  Plan  for  the  improvement  of  Leith  Harbour. 

April  21,1835. 

The  advantages  proposed  by  this  plan  are  to  render  Leith  Harbour,  at  almost  all  times  of  the  tide 
accessible  to  vessels  of  a large  size,  to  provide  accommodation  for  the  large  steam  boats,  and  low 
water  landing  places  for  the  ferry  boats,  and  others.  To  obtain  these,  it  is  proposed, 

1st.  To  extend  the  present  wooden  pier  seawards,  similarly  constructed,  for  2000  feet,  which  will 
bring  it  into  10  feet  of  water  at  low  water,  at  the  lowest  spring  tides. 

2nd.  At  the  end  of  this  pier  to  build  a dock  about  400  feet  square,  having  an  entrance  from  the 
south;  to  obtain  which,  the  extended  pier  is  made  to  take  a bend  at  about  2o0  feet  from  the  dock, 
and  to  have  part  of  this  bend  formed  open  below,  upon  pillars,  to  prevent  the  silting  up  ot  the  entrance 
to  the  dock,  bv  allowing  the  stream  of  the  tides  at  all  times  to  flow  through  the  ends  of  the  pier.  The 
entrance  to  the  dock  to  be  defended  by  a breakwater  of  rubble  stones ; and  further,  to  prevent  the 
heavy  seas  from  washing  into  it,  wooden  booms  in  grooves  to  be  laid  across  the  entrance.  Low  water 
landing  places  for  the  ferry  boats,  as  also  for  the  large  steam  boats,  and  other  vessels,  without  go  ng 
into  the  dock,  to  be  constructed  on  the  west  side  of  the  dock;  and  if  thought  necessary  in  heavy 
westerly  winds,  landing  places  might  also  be  made  on  the  east  side  of  the  dock.  . , , 

3rd.  To  make  a railway  along  the  back  of  the  present  old  wooden  and  stone  P^  . cont  nued  along 
the  new  pier  to  the  dock,  to  obtain  a good  access  to  it  from  the  shore.  -This  railroad  to  be  made 
double  along  the  bank  of  the  stone  and  old  wooden  piers,  and  single  along  the 
extended  piers.  To  admit  of  this  the  present  new  wooden  pier  will  require  to  be  increased  m breadth 
as  shown  by  the  section  on  the  plan.  . . i,,rt,nnr  f,«r 

4th.  To  obtain  accommodation  for  the  steam  boats,  and  other  vessels  m the  pre sent: “*™onr’ 

loading  and  unloading  their  cargoes,  or  being  kept  afloat,  or  almost  so,  it  is  proposed  to extend  he 
present  custom-house  quay,  as  shown  on  the  plan,  and  inclose  the  harbour  by  ...  f t]ie 

L„.  i.:„u  A *t cr*„  This,  bv  shutting  the  gate  at  the  ebbing  ot  the 


feet  high,  having  a gate  in  the  centre  fifty  feet  wide.  This,  by  shutting  the  gate  a 
tide,  will  secure  nine  feet  of  water  in  the  harbour  at  all  times,  which,  we  believe, ' ca~  " ~ ...  th 
injury  to  the  operations  of  Leith  Mills.  The  gate  to  be  always  kept  open  whe“  ^V  ^ur  By  the 
nine  feet,  by  which  means  it  would  be  little  or  no  obstruction  to  the  access  to  the  harbou  . . J 
extension  of  the  Custom-house  quay,  space  for  four  steam  vessels  to  lay 
those  belonging  to  Messrs.  Crichton  and  Ogilvie’s  Company,  would  e go  a P 

and  under  the  bridge.  , F ,,  * 

The  expense  of  these  works,  not  including  the  railway,  is  estimated  as  follows,  viz. . 


No.  13. 
Dickson,  on 
improving  the 
Harbour. 
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The  Extension  of  the  Pier. 

A safe  criterion  for  estimating  this  is,  the  cost  of  the  present  new  pier,  which  for 
1500  feet,  cost  28,000/. ; taking  the  further  extension  in  the  same  proportion  it 
would  be  for  2000  feet,  nearly 

But  as  part  of  the  extended  pier  is  in  deeper  water,  the  expense  would  be  increased 
by  about  . . ......  - . 


f j 333  0 0 

2,700  0 0 


Dock. 


10,690  cubic  yards  of  masonry  under  low  water  in  sea  and  quay  walls,  at  40s. 

22,090  cubic  yards  of  ditto,  above  low  water  in  ditto,  at  20.5. 

84,400  cubic  yards  filling  with  rubble,  packing,  &c.  between  sea  and  quay 
at  2.s.  6 d. 

207  roods  of  rubble  causeway,  at  42 s.  .... 

Swivel  bridge,  &c. 


16,700  cubic  yards,  at  5$. 
Weir  and  Gate 

Add  for  contingencies 


Breakwater,  500  feet  long. 
Extension  of  Quay  at  Custom-home. 


£.  40,033 

0 

0 

. 21,380 

0 

• 22,090 

0 

0 

• 10,550 

0 

0 

434 

14 

0 

500 

0 

0 

• 4,175 

0 

0 

. 2,000 

0 

0 

£.  101,162 

14 

0 

• 10,116 

6 

0 

£.111,279  0 0 


No.  14.  -xi-  -| . 

Milne,  on  extending 

eLet HarboUr  t0  lhe  Report  and  Plan  by  JoHN  Milne,  Esq.,  C.E.,for  the  Extension  of  Leith  Harbour  toioards  the  East. 

Gentlemen,  No.  45,  Prince’s  Street,  Edinburgh,  September  4,  1838. 

In  the  month  of  November,  1836,  I sent  to  the  Commission  a sheet  of  drawings  and  description 
of  improvements  designed  by  me,  for  Leith  Harbour,  in  the  month  of  June  preceding;  and  these 
having  been  read  and  discussed  by  your  predecessors  in  office,  as  far  as  the  then  gloomyVospects  of 
the  port  seemed  to  require,  an  unanimous  vole  of  thanks  to  me  was  resolved  upon : and  it  was  intimated 
that  my  suggestions  should  receive  full  consideration  whenever  the  affairs  of  the  port  should  admit  and 
require  a discussion  on  the  merits  of  plans  for  its  improvement. 

This  resolution  was  every  way  satisfactory ; but  as  new  Commissioners  have  now  been  appointed,- 
partly  of  gentlemen  to  whom  the  natural  capabilities  of  the  harbour  for  improvement  may  be  a new 
study, -and  as  there  is  now  a probability  of  this  question  coming  before  you,  I have  resolved  on  pub- 
lishmg  my  views  ; so  that  each  member  of  the  commission  may  have  a copy  in  hand,  to  enable  him  to 
approve  or  reject  my  proposal  on  satisfactory  grounds. 

inf!hik,v wtiVeV?  °nl/.£  part  °f  my  reason  for  publishing  at  this  time:  the  unfortunate  position 
into  winch  the  affairs  of  the  port  have  been  placed— partly  by  the  inadvertency  of  its  ancient  managers, 
and  partly  by  circumstances  over  which  they  had  no  control— and  the  possibility  of  the  public  money 
being  again  misappl.ed,  and  the  utter  ruin  of  the  port  to  follow  thereon,  afford  a guarantee  that  every 
suggestion  now  brought  forward  to  remedy  defects,  and  to  retrieve  the  fortunes  of  Leith,  will  meet  with 
anxious  consideration,  however  deficient  in  illustration  it  may  be.  1 1 is  not,  therefore,  solely  with  the 
view  to  instruct  the  Commission,  further  than  I have  already  done,  in  the  nature  of  my  plans,  that  I 
now  publish  them,  but  to  remove  misconception  in  the  public  mind,— a misconception  which  mavhave 
arisen  from  my  suggestions  not  having  been  described,  except  in  one  of  the  city  newspapers,  of  course 
without  reference  to  the  drawings  ; the  consequence  of  which  is  that  some  persons  conceive  that,  by 
my  plan,  a much  greater  extent  of  berthage  for  the  shipping  is  intended  to  be  formed,  under  my 
H^KtatMeXpenSe-  Wh,at  1 ever  lntended  or  described;  whilst  other  persons  have  intimated  their 
“ th-e  Practicability  of  executing  the  plan,  except  at  an  enormous  expense;  and  a third  party, 
consisting  of  one  or  two  individuals,  have  contended  wrongfully,  in  the  public  papers,  that,  as  “engineers 
J g eat  eminence  have  from  time  to  time  been  employed  to  report  on  the  capability  of  the  harbour 
Jar  improvement,  my  suggestions  can  only  be  intended  to  distract  attention,  and  thereby  defeat 
intended  improvements ,”  &c.  &c.  J J 

m Writ-1'  appears  to  arrive  at  his  conclusions  very  easily,  without  the  aid  of  fact,  and 

ILE!  " l • by  * e pn"led  «“  “tor  l>a  was  madi  aware  of  his  error.  I have, 

iimvillS  T.  •°pe  m b78  a“a  *°.  ““V  c0OTicti““  to  the  mind  of  this  person,  nor  to  anv  who  may  be 
we  I M 1 r°T  ° Ucmmimnt  my  suggestions  on  their  own  merits;  but  as  I rely  on  the  “ real 
' 7 “ *ie  P”  ; ‘”d  ™ the  members  of  the  Commission  individually,  making  themselves 

J ’ “d-°f  ',h*i  “ and  of  lb«  which  ale  to  affect  the  appease 

Ze/JTTT  and  convenience/  of  any  entemim.  of  the  harbour  now  to  be  made,  1 shall  now 
reasondf„r°.lay  'S?™  J1™  “ 1 aay  **  pres'nt  °n  tie  “hjeet.  With  this  view  I shall  give  a 
nrinetoW  th  y*  "S  1 ?r°?“n’  “”d  whlch  tea50n  shal1  be  found'i  on  acknowledged  facts,  and  on 
am  ntou  f hv  rtCC“raCy  °f  . ™lvf5‘“y  "tiniitted  and  received,  as  those  by  wlch  the  merits  of 
“J  pla"  f°r  tl,e  “Pro'emen  of  such  a harbour  as  that  of  Leith  ought  to  be  tried.  There  has  been 
too  much  dogmatizing  already.  Persons  who  do  not  think  for  themselves  are  apt  to  be  misled  by 
men  of  powerful  minds  : men  to  whom  we  are  under  a deep  debt  of  gratitude  for  their  management 
of  other  mutters  ought,  nevertheless,  to  decline  speaking  on  this  until  they  have  made  themselves 
masters  ot  the  elementary  principles  on  which  it  is  founded,  and  on  all  lhe  details  of  every  plan 
proposed.  Talking  at  random  should  no  longer  be  tolerated.  The  interests  of  the  public  demand 
that  the  merits  of  every  suggestion  be  tried  b,  principles,  and  not  by  the  opinion  of  an?  person  what- 
ever. At  all  events,  and  with  all  deference,  I venture  to  hope  that  the'  " standinq  ’orders"  of  the 
Commission,  regarding  plans  and  opinions  on  them,  will  now  be,— “ Show  us  your  reasons,  and  we  will 
Jorm  an  opinion  for  ourselves 
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Present  depth  of  the  water  at  the  Middle  Craig  accounted  for,  and  its  permanency  demonstrated,  fyc. 

In  the  month  of  January,  1835,  I published  some  “ Observations  on  the  Tidal  Currents  at  Leith,” 
and  recommended  the  excavation  of  stone  from  the  Middle  Craig  for  harbour  purposes,  &c.;  and  by 
reasoning  on  the  circumstances  which  affect  the  deposition  of  sand  and  other  silt,  I was  led  to  conceive 
that  the  water  at  the  Middle  Craig  (from  whence  I proposed  to  quarry  the  stone)  would  soon  become 
the  deepest  in  the  vicinity  of  Leith,  were  the  then  cross  tide  over  Leith  Sands  stopped  by  any  means 
whatever ; and  in  this  belief  I proposed  to  make  a harbour  of  the  quarrv-hole  on  the  rock,  and  to 
connect  it  with  Leith  by  a mound  roadway  over  Leith  Sands.  Iliad  made  no  survey  or  soundings  at 
this  time ; my  speculations  were,  therefore,  founded  on  the  depths,  anil  direction,  and  strength  of  the 
currents  figured  in  Thomas’s  Chart  of  IS  15,  in  which  the  water  is  marked  at  only  7i  feet  deep  beyond 
the  Middle  Craig  about  300  feet ; nevertheless,  as  already  noticed,  I proposed  a new  entrance  and 
harbour  there.  The  idea,  however,  was  too  far-fetched,  or  else  too  problematic  to  insure  for  me  a 
patient  hearing.  I was  rebuked  for  it  in  the  newspapers,  and  the  whole  was  soon  forgotten,  except 
the  fact  that  I had  proposed  an  entrance  where  the  water  was  onlv  7 feet  deep.  Meanwhile  the 
building  of  the  stone  weir  was  progressing,  and  thereby  stopping  the  tide  over  Leith  Sands  in  the  way 
I wanted  ; and,  at  the  end  of  eighteen  months  after  my  proposal  had  been  published,  I sailed  out  to 
the  Middle  Craig  to  try  whether  the  water  was  becoming  deeper  accordingly,  and  I found  12i  feet 
instead  of  7$  feet  as  figured  in  the  Government  chart  of  1815.  My  prediction  was  therefore  verified 
and  I made  those  designs  for  a harbour  now  submitted  to  the  Commission. 

As  already  noticed,  as  regards  these  plans,  I have  been  accused  of  an  attempt  to  divert  attention 
from  those  of  Mr.  Cubitt;  and  it  is  alleged  that,  as  “Mr.  Cubitt,  Mr.  Telford,  Mr.  Rennie,  and  other 
eminent  engineers,  have  all  surveyed  and  reported  on  the  capabilities  of  the  vicinitv  of  Leith  for  a new 
entrance  to  the  harbour,  and  as  none  of  them  have  recommended  the  Middle  Craie,  my  suggestions 
ought  not  to  be  considered.” 

Were  it  really  the  fact  that  any  one  of  the  above-named  gentlemen  had  surveyed  and  reported  on 
the  capabilities  of  the  place,  I certainly  would  not  have  put  mvself  to  the  trouble  and  expense  of 
surveying  and  publishing,  as  I have  done;  but  the  contrary  is  the 'fact none  of  the  gentlemen  above 
named  have  ever  (so  far  as  I know)  said  anything  whatever  either  on  the  past  or  present  capabilities  of 
the  vicinity  of  the  Middle  Craig.  The  following  is  what  the  Parliamentary  report  of  1835  says  about 
itt  Paragraph  1781,  ct  seq .,  where  Sir  John  Rennie  says, — “The  object  of  the  Admiralty,  in  sending 
me  down  to  Leith  at  that  time  (1825),  was  simply  to  examine  into  the  mode  of  executing  Mr. 
Chapman’s  plan,  it  having  been  determined  to  carry  that  into  effect.”  “My  opinion,  with  regard  to 
the  improvement  of  the  old  entrance  of  the  harbour,  is  certainly  not  very  favourable.  The  additional 
depth  of  water  which  may  be  gained  by  any  works  that  may  be  erected  will  be  extremely  trifling,  and 
will  be  maintained  at  a very  great  and  continued  expense.”  * * “It  appears  tome,  from  what  I 
have  seen  of  the  charts,  and  read  upon  the  subject,  that  a very  good  entrance  may  be  made  near 
Newhaven,  something  similar  to  what  I proposed  myself  in  1825.”  Here  it  ought  to  be  observed 
that  it  was  only  from  what  Sir  John  had  “ seen  of  the  charts,  and  read  upon  the  subject ,”  that  he  con- 
ceived that  an  entrance  could  be  made  at  Newhaven; — lie  does  not  say  that  he  surveyed  for  himself; 
and,  besides,  the  charts  which  he  examined  showed  only  7$  feet  of  water  beyond  the  Middle  Craig, 
as  already  noticed. 

In  like  manner  the  attention  of  Mr.  Telford  was  directed  to  a different  quarter,  and  his  visits  at 
Leith  were  all  previous  to  the  water  at  the  Middle  Craig  having  become  so  deep  as  it  is.  At  paragraph 
120,  Mr.  John  Gibb  says; — “I  was  employed  by  Mr.  Telford,”  in  1828,  “when  he  was  sent  down 
under  the  direction  of  Government  to  make  a survey  of  Leith  and  the  coast  to  the  westivard.”  Mr. 
Telford  therefore  had  nothing  to  do  to  the  eastward  of  Leith,  and,  although  he  had,  as  already  shown, 
the  water  was  only  7£  feet  deep  at  the  Middle  Craig. 

Paragraph  32,  et  seq.,  Mr.  Cubitt  says,— “My  estimate  was  founded  on  official  documents  that  I 
found  at  Leith, — principally  on  Dali  and  Leslie’s  survey.  I did  not  go  to  make  a particular  survey; 
it  would  have  taken  a long  time, and  involved  a great  expense.”  “I  did  not  actually  survey  anything 
otherwise  than  the  height  of  some  tide  gauges,”  &c. 

It  is  useless,  therefore,  to  allege,  as  some  persons  do,  that  these  gentlemen  surveyed  and  reported 
on  the  capabilities  of  the  place  now  proposed  by  me  as  a site  for  a new  harbour. 

The  present  soundings  are  figured  on  my  plans,  and  they  were  verified  by  several  respectable 
persons  at  my  request,  aftd  who  also  satisfied  themselves  that  the  depth  at  the  rock  gradually  increases 
outward  on  a fine  bottom  of  shingle  and  clay  to  the  best  hard  clay  anchorage  in  the  Frith,  distant  only 
about  a musket-shot. 

It  is  now  to  be  shown  why  it  is  that  the  water  at  the  Middle  Craig  has  become  five  feet  deeper 
than  it  was  in  the  year  1815,  &c. 

1.  The  permanency  of  the  depth  at  this,  or  at  any  other  place,  depends  entirely  on  the  uniformity  of 
the  velocity  of  the  tide,  and  on  the  material  carried  along  with  the  current ; and  the  deepening  of  the 
water  at  this  place — the  old  entrance  to  Leith  harbour — is  now  to  be  accounted  for  on  these  principles. 

I think  it  is  necessary  to  do  this,  as  the  permanent  utility  of  any  harbour  in  the  vicinity  of  Leith  will 
depend  upon  its  adaptation  to  the  circumstances  which  are  known  to  affect  the  deposition  of  sand, 
gravel,  &c. 

It  is  agreed  to  by  every  person  who  has  experimented,  and  by  marine  engineers  in  general,  that 
the  following  table  shows  the  sorts  of  material  that  will  lie  at  different  velocities: — 


Velocity  in  miles  per  hour. 
One-sixth 
One -third 
Two-thirds 
One  and  three-fourths 
Two  and  1-82  1 
Two  and  8-11  J * 

Three  and  9-22  1 
Four  and  1-11  J 


The  bottom  that  just  bears  such  velocities. 

Ouse  and  mud 
. Plastic  clay 

Sand 

. Gravel 

f Pebbles 
, . < Shivers 

(Shingle 
fB, adders 
. < Shale 

(Stratified  rocks. 


Appendix  C. 
Leith. 

No.  14. 

Milne,  on  extending 
the  Harbour  to  the 
east. 
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'Appendix  C.  2.  Hence,  when  the  bottom  is  known,  the  velocity  of  the  tide  which  passes  over  it  can  also  he 
estimated,  and  vice  versa. 

Leith.  3.  Hence  also  in  the  Frith  of  Forth,  where  all  the  different  sorts  of  material  are  occasionally  held 

in  suspension  in  their  respective  currents,  the  heaviest  current  must  deposit  the  heaviest  of  its  silt  ()n 

-j..  the  instant  of  its  being  carried  into  stiller  water; — that  is,  a current  running  mile  an-hour  must 

the  Harbour CU>  the  deposit  its  gravel  when  it  meets  a current  running  at  the  rate  of  two-thirds  of  a mile  per  hour. 
east-  . 4.  Hence  also,  whenever  a current  shall  become  expanded  by  the  widening  of  its  course,  as  is  the 

case  where  the  water  passes  through  the  archways  of  a bridge,  or  ravines  between  rocks,  as  those  east 
of  Leith,  deposit  must  lie  in  the  expanded  basin,  because  the  velocity  of  the  water  in  it  is  less  than 
that  of  the  current  which  brings  the  silt. 

5.  Hence  also,  in  the  case  of  two  or  more  currents  blending  into  one  another  (as  was  lately  the 
case  at  the  site  now  proposed  for  an  entrance  to  the  harbour),  the  tendency  to  deposit  is  constant 
whether  the  currents  run  parallel  to  or  at  an  angle  to  one  another,  because  the  currents  destroy  each 
other. 

6.  Hence  also,  when  a bank  has  been  formed  by  two  or  more  currents  coming  in  contact,  either  at 
their  sides  or  otherwise,  the  silt  deposited  can  be  removed,  either  by  increasing  the  velocity  of  one  of 
the  currents,  or  by  stopping  it ; because,  in  either  case,  the  increased  strength  of  the  current  is  able  to 
take  away  what  was  brought  by  weaker  currents. 

These  being  the  circumstances  which  affect  deposition,  it  is  easy  to  account  for  the  deepening  which 
has  taken  place  of  late  at  the  Middle  Craig,  and  as  easy  to  foresee  what  must  now  take  place  in  the  cess- 
pool west  of  the  Old  Harbour. 

It  appears  that,  some  years  ago,  the  line  of  low  water  lay  beyond  the  outside  of  the  Middle  Crain-, 
so  that  persons  still  living  walked  round  the  rock  on  dry  sand ; but,  instead  of  this  bank,  there  is  now  12 
feet  of  water  at  lowest  ebb,  as  has  been  already  noticed.  This  bank  has  been  taken  away  by  the 
increased  strength  of  the  tide  at  the  place,  and  that  increase  of  current  has  been  occasioned  by  the  fol- 
lowing circumstances. 

It  is  admitted  by  every  person,  that,  previous  to  the  extension  of  the  breakwater  and  stone  weir  at  the 
mouth  of  the  Old  Harbour,  the  flowing  tide  ran  westward  over  Leith  Sands,  between  the  beach  and  the 
Mortella  Tower,  at  the  rate  of  1£  mile  an-hour.  This  current,  therefore,  carried  westward  to  the 
harbour  a good  deal  of  sand  and  small  gravel  from  the  outside  of  the  Middle  Craig  to  the  stiller  water 
about  the  harbour  (Table  l),but  the  ebb-tide  ran  eastward  over  Leith  Sands  at  the  rate  of  miles  an- 
hour  ; that  is,  with  strength  sufficient  to  carry  mud,  sand,  gravel,  pebbles,  shivers,  shingle,  away  from 
the  harbour  to  the  Middle  Craig  (Table  1),  where,  after  passing  through  the  hollows  between  the  different 
rocks,  this  ebb  current  expanded  and  blended  into  that  which  was  running  on  the  outside  of  the  reef, 
and  deposited  its  silt  accordingly.  (5.)  That  is,  the  ebb  which  ran  eastward  took  away  from  the  har- 
bour all  the  material  brought  by  the  flood  which  ran  westward,  as  also  that  which  was  brought  down  bv 
the  river;  hence,  the  proper  bar  of  the  river  was  at  the  outside  of  the  Middle  Cra:g,  and  people  stiil 
alive  walked  round  the  rock  on  sand  accordingly ; and  from  thence  vast  quantities  of  sand  were  washed 
with  easterly  gales  into  the  mouth  of  the  Old  Harbour.  This  made  some  persons  believe  that  tiie 
Middle  Craig  was  the  place  “ from  whence  all  the  sand  that  choked  the  harbour  came;  and  that  very 
little  or  no  sand  comes  down  the  river.”  I see  no  reason  for  this  opinion,  and  shall  notice  it  at  another 
place.  In  the  mean  time  I shall  only  observe  that  there  is  good  reason  to  conclude  that  all  the  sand 
about  Leith  is  the  product  of  the  river,  and  that  it  settles  down  whenever  it  comes  into  still  water,  and 
is  occasionally  raised  and  driven  about  by  extra  currents  and  a heavy  sea.  Circumstances,  however,  are 
now  changed  ; both  ebb  and  flood  tides  over  Leith  Sands  have  now  been  lessened  to  a great  extent, 
and  the  water  has  deepened  at  the  Middle  Craig  accordingly  (6),  by  the  comparatively  uninterrupted 
action  of  the  current;  and  when  the  stone  weir,  at  present  in  progress  of  being  built,  shall  have  been 
extended  sufficiently  far,  the  deepening  effect  will  become  still  more  evident;  the  shingle,  which  lies 
outside  the  Middle  Craig  at  present,  will  work  in  shore  as  far  as  the  rocks  admit.  The  water,  however, 
is  deep  enough  already  for  every  practical  purpose,  being  12  feet  deep  exactly  at  the  line  of  low-ioater; 
and  this  is  the  only  place  within  many  miles  of  Leith  where  it  could  be  shown  that  a deep  entrance 
could  be  permanently  maintained  by  natural  means , and  where  no  deep-ivatcr  buildings  are  required 
to  screen  the  channel  of  the  harbour. 

I have  now  described  the  circumstances  which  affect  the  deposition  of  sand,  &c.,  and  those  under 
which  the  water  has  become  deeper  at  the  outside  of  the  Middle  Craig;  and  as  this  rock  is,  on  the 
average,  three  feet  above  low-water  already,  and  is  a fixed  object  in  the  tide,  the  same  as  the  piers 
about  the  entrance  would  be,  it  would  be  unreasonable  to  suppose  that  an  entrance  to  the  harbour  here 
would  become  silted  up;  on  the  contrary,  we  have  seen  that  an  immense  bank  of  sand  has  been  taken 
away  , that  the  water  has  become  five  feet  deeper,  even  although  all  the  rubbish  dredged  up  from  ihe 
Old  Harbour  for  many  years  lias  been  laid  down  in  this  vicinity;  and  it  is  certain  that  any  building 
that  would  be  required  on  the  rock  to  complete  the  entrance  would  not  lessen  the  deepening  effect  of 
the  water ; on  the  contrary,  by  stopping  the  tide  all  over  Leith  Sands,  as  this  new  harbour  would  do, 
the  current  would  be  augmented  at  the  mouth  of  the  intended  channel.  In  all  such  situations,  how- 
ever, care  must  be  taken  to  proportion  the  area  of  the  enclosed  basin,  and  the  width  of  the  entrance, 
in  such  a way  as  that  the  current  in  at  the  mouth  during  flood-tide  shall  not  exceed  two-thirds  of  a 
mile  per  hour,  otherwise  sand  would  be  dragged  into  the  habour(see  Table),  and  the  still  water  of  the 
ebb,  although  of  equal  velocity,  would  not  take  out  the  silt  again.  This  is  easily  determined.  The 
areas  of  my  enclosed  basins  are,  together,  about  90  acres,  or  435,600  square  yards,  and  the  rise  of  the 
tide  is  somewhat  less  than  three  feet  an-hour ; but,  taking  it  at  three  feet,  and  the  depth  of  the  en- 
trance channel,  at  half  an  hour  after  ebb,  at  13J  feet,  and  the  width  at  300,  as  on  the  plans,  we  shall 
have,  for  the  sectional  area  of'  the  entrance,  =450  supevficiai  yar3s . anil  sjnce  t]ie  area  of 

the  enclosed  basins  is  435,600  superficial  yards,  and  the  depth  of  water  to  be  run  into  it  in  one  hour  is 
one  yard,  it  will  give  — 968  lineal  yards,  or  rather  more  than  half  a mile  of  velocity,  to  the 

water  during  the  first  hour  of  flood;  that  is,  by  supposing  that  the  bottoms  of  the  whole  of  the  inner 
and  outer  basins  are  below  low  water,  and  that,  therefore,  the  first  of  the  flood  would  spread  over  the 
whole  of  their  areas,  which,  however,  is  not  the  case;  on  the  contrary,  as  seen  in  the  plans  and  section, 
the  water  will  be  confined  to  a mere  channel  only;  and  by  the  time  that  the  water  shall  have  risen 
above  the  sand  bottom  of  the  inner  harbour,  the  entrance  channel  will  have  become  deeper,  and  the 
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current  inward,  therefore,  slower.  Hence  it  is  evident  that  the  velocity  of  the  water  will  never  exceed  Appendix  C. 

one-sixth  of  a mile  per  hour,  and  that  nothing  heavier  than  ouse  could  enter  this  eastern  harbour.  I 

shall  have  occasion  to  allude  to  this  fact  at  another  place.  Leith. 

The  above  calculation  is  only  an  approximation  sufficiently  near  to  the  truth.  The  species  of  arith-  

metic  to  which  the  subject  belongs  would  not  be  generally  understood  ; I have,  therefore,  given  it  in  a Mj]ne  on  extending 

^The  bottom  of  the  channel  being  12  feet  below  low  water,  sand  cannot  be  washed  in  with  the  waves,  east ^ar^our  t0 
It  has  been  often  proved  that  their  agitation  does  not  penetrate  farther  than  a few  feet  below  the  sur- 
face. This  can  be  shown  by  putting  down  a glass  tube  about  five  feet,  on  which  it  will  be  seen  that 
the  water  in  the  tube  above  the  mean  level  of  the  sea  does  not  rise  and  fall  with  the  wave  on  its  out- 
side ; and  that,  even  when  the  waves  are  three  feet  high,  the  water  in  the  tube  does  not  rise  and  fall 
more  than  a quarter  of  an  inch. 

In  shallow  water,  however,  circumstances  are  very  different.  The  waves  wash  in  all  sorts  of  silt 
very  fast,  whether  there  be  an  assisting  tide  or  not ; but  neither  the  tide  nor  waves  can  bring  silt  into 
this  channel.  Indeed,  there  is  not  a pound  in  the  sea  near  the  place  ; and,  as  the  tide  now  runs  fully 
two  and  a half  miles  an-hour,  it  is  impossible  that  any  sand  can  lie  at  the  outside  of  the  Middle  Craig. 

(See  Table.) 

"When  speaking  on  the  propriety  of  extending  the  stone  weir  at  present  in  progress  of  erection,  with 
the  view  to  prevent  the  sea  from  bringing  sand  from  the  Middle  Craig  to  the  Old  Harbour,  Mr.  Cubitt 
said  in  his  report,  that,  by  stopping  the  cross-tide  over  Leith  Sands,  by  means  of  this  weir,  “ the 
strength  of  both  flood  and  ebb  tides  would  be  so  much  augmented  outside  the  Black  Bocks,  Middle 
Craig,  that  no  deposit  would  lie  there."  His  meaning  is,  that,  when  no  sand  shall  accumulate  at  the 
Middle  Crai<*,  none  can  be  brought  from  it  by  the  sea  to  fill  up  the  channel  of  the  Old  Harbour  ; and, 
accordingly, °the  weir  being  built,  no  sand  now  lies  outside  the  Middle  Craig. 

Mr.  Cubitt,  therefore,  said  much  more  in  favour  of  the  Middle  Craig  as  a site  for  a new  channel 
than  he  did  say  in  support  of  his  own  proposed  western  channel.  When  interrogated  before  the  Par- 
liamentary Committee,  whether  “ dredging  would  he  a recurring  expense  in  the  event  of  his  harbour 
being  constructed,”  he  says,  “ That  would  depend  upon  circumstances."  Upon  sand  getting  in,  perhaps 
he  means.— Paragraph  42.  . 

Mr.  Walker  savs,  that  “ Mr.  Cubitt’s  plan  goes  only  to  nine  or  ten  feet  water  at  the  entrance;  the 
additional  depth  is  to  be  obtained  by  dredging;  and  to  support  it  and  the  artificial  depth  in  the  harbour 
without  great  expense  is,  to  say  the  least,  problematical.”— Report,  paragraph  705.  And  at  paragraph 
695  he  says,— “ If  a new  ‘ Western  ’ harbour  were  made,  not  only  the  property  in  Leith  would  suffer, 
but  also  the  Old  Harbour  would  be,  to  say  the  least  of  it,  partly  neglected,  because  there  would  be  com- 
paratively deep  water  in  the  new  harbour.  Then  I quite  agree  that  the  additional  depth  I have  de- 
scribed could  not  be  maintained  without  dredging ; but  it  seems  agreed  that,  in  order  to  get  deep  water 
in  ‘ Mr  Cubitt’s’  harbour,  dredging  would  be  required ; and  I doubt  whether  more  dredging  might  not 
be  required  in  the  harbour,  and  at  this  entrance,  than  would  be  required  for  the  additional  depth  that  I 
have  supposed  the  old  harbour  to  be  capable  of  being  made  to.”  Here  we  have  only  doubts  and 
opinions  without  any  reason  for  them.  Let  us  see:  The  entrance  proposed  by  Mr.  Cubitt  is  150  feet 
wide  in  9 feet  water  ; and  the  area  of  his  basin  is  388,000  superficial  yards,  as  nearly  as  I can  measure 
it  from  his  plan  ; and  the  depth  of  the  entrance  at  half-tide  being  18  feet,  when  the  whole  of  the  bottom 
of  his  harbour  would  be  covered  with  water,  the  sectional  area  is  =300  superficial  yards;  and 

as  the  rise  of  the  highest  tide  i»  nearly  three  feet  an  hour,  the  quantity  of  water  ta  flow  in  at  the  en- 
trance will  be  equal  to  the  area  of  his  harbour  in  square  yards;  therefore,  — =1293  lineal  yards, 

or  the  velocity  of  the  water  in  at  the  mouth  of  this  harbour  per  hour;  hut  this  velocity  is  more  than 
two-thirds  of  a mile  per  hour all  the  mud  and  sand,  therefore,  driving  about  at  the  outside,  may  be 
expected  to  come  in.  (See  Table  of  Velocities.)  This,  however,  could  be  obviated  by  maHng  Mr. 

Curbtt's  entrance  wider  than  designed ; hot  then  the  shallowness  of  the  water,  and  its  proximity  » ‘he 
month  or  the  river,  would  expose  it  to  silt  by  the  waves  driving  It  into  the  harbour.  The  SU I water, 
however,  likely  to  lie  about  this  entrance,  is  more  to  be  feared  than  either  the  ')"es  !fe  77h"  oid 
at  the  mouth.  So  far  as  I can  see,  after  tile  stone  weir  at  present  building _at  the  m^tli  of  the  Old 
Harbour  shall  be  completed,  the  line  of  still  water  and  tide  will  be  G H.  Of  this,  however,  I am  un 
certain  ; I have  never  had  an  opportunily  of  surveying  the  spot,  nor  of  aseerto'mng  the  ranents  ttere. 

I therefore  reason  only  from  analogy.  Were  the  line  of  still  water  to  be  & H,  Mr.  (Mat 
waters  would  have  to  be  extended  1000  feet,  and  thus  increase  the  expense  very  much , but  it . must  be 
done  if  the  plan  shall  be  executed  in  any  way,  a.  still  water  and  a deep  channel  are  .ncempatibla  l am 
aware  that  ieveral  gentlemen  about  Leith  (and  for  whose  opinion  upon  other  matters I have  a peat 
respect)  conceive  that  as  “ little  or  no  sand  comes  down  the  river,  and  as  the  stone  weir  is  now  ex 
tended1  so  'prevent  it  from  drifting  in  from  the  east  the  site  of  Mr. .Cubitt’s 
be  chocked  up and  lo  support  their  first  position  that  “ little  or  no  sand  comes  d. wn the  rwer, _ they 
sa,  that  nothing  but  soft  mud  is  to  be  found  behind  the  docks  and  in  other  eddies  of  tortonr 
where  the  sand  would  lodge  if  it  did  come  down.”  This,  however,  ,s  i altogei iher  erroneous  We  must 
not  look  for  sand  where  there  is  no  current  to  carry  ,t ; there  is  no  sufficient S Ilm  At 
the  docks,  and,  therefore,  there  is  no  sand  at  that  place  although  a vast  dea go  s down .the  Keanu  A 
paragraph  597  of  the  Parliamentary  Report,  Mr.  Jardine  distinctly  says  I know  that  a great 
quantity* of  gravel,  and  sand,  and  mud.  are  carried  down  from  the  upper  part  of  the ™er  "“J  “£  it 
6.  I have  not  filtrated  the  water  of  Leith  river,  so  as  to  estimate  burly  thnquan tty  of “ 
brings  down  alter  rain  ; hull  can  depend  upon  what  occurred  at  a bend  of  the  rum  Es^  near  Mus 
seibnrgh,  about  six  years  ago.  The  Esk  enters  the  sea  at  about  5j  miles  f»m  the  mouth mf  the 
“Water  of  Leith,”  and  the  soil  drained  by  both  streams  ts  equally  well  cultivated.  The  ground  at  the 
bend  of  the  Esk  lies  upon  the  convex  edge  of  the  stream,  and  is  about  5 feet  above  * ™ 

the  flat  haugh  where  sand  was  deposited  was  about  9 acres.  Afler  a «“ m,d! 

the  haugh,  and  left,  in  course  of  one  hour,  about  2368  cubic  yards  0 sand,  which  w,  ; .Rerw»rt. 
the  nucleus  of  an  embankment;  and  I estimate  this  deposit  at  about  -n  <nr  o 9 , TJ  ^ opinion 
have  been  home  along  in  the  channel  of  the  river  to  the  sea  Upon  the  ‘S  ’on  thT 

that  little,  or  no  sand  is  brought  down  by  the  Water  of  Lb* ..  appears i to  be  tfU,. 

trary,  we  must  conclude  that  all  the  sand  which  drifts  and  shifts  upon  the 
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river,  which  deposits  its  grosser  sand  there,  and  leaves  its  mud  in  the  harbour,  or  wherever  the  water - 
quiet.  But,  even  although  the  opinions  now  under  review  were  correct, — were  it  really  the  case  th'* 
“ little  or  no  sand  comes  down  the  river,” — that  would  not  prevent  the  space  between  the  stone  wei 
and  Mr.  Cubilt’s  eastern  breakwater  from  being  silted  up.  If  the  sand  has  always  “come  out  of  tl/ 
sea”  from  the  east,  it  will  surely  not  be  hindered  now  by  the  stone  weir.  It  has  only  to  come  round 
; the  outside  of  the  Mortella  Tower  to  fall  down  in  the  still  water  about  the  entrance  of  the  old  and  the 
! proposed  new  Western  Harbour.  Upon  the  whole,  the  cesspool,  west  of  the  old  harbour,  appears  to 
offer  a doubtful  entrance. 

My  object  here  is  not  to  raise  objections  to  the  proposition  of  Mr.  Cubitt,  or  of  any  other  person 
but  to  show  that  the  improvement  on  Leith  harbour  which  I propose  is  as  much  entitled  to  a patient 
consideration  as  theirs;  and  1 have  no  doubt  whatever,  that,  had  Mr.  Cubitt,  Mr.  Walker  Mr 
Telford,  and  the  other  able  engineers,  seen  the  spot  and  the  depth  of  water  now  at  the  Middle  Crai* 
they  would  have  preferred  this  site,  above  all  others,  for  a new  channel. 

The  approachability  of  an  entrance  from  the  deep  water  at  the  Middle  Craig  is  now  to  be  con- 
sidered. 

The  maps  will  he  found  to  give  an  imperfect  idea  of  the  room  about  the  place  for  manoeuvring  a 
vessel  into  port.  Its  locality  and  the  quality  of  the  rock,  &c.,  would  be  best  understood  by  visiting  it  a} 
low  water,  which  can  be  done  on  foot  or  iu  a boat. 

Tiie  entrance  may  be  formed  in  the  deep  water  on  the  west  side  of  the  Middle  Craig,  between  that 
rock  and  the  Mortella  Tower  rocks,  exactly  in  the  original  channel  of  the  old  harbour;  or  it  maybe 
formed  on  the  north-east  side  of  the  Middle  Craig,  where  the  water  is  deeper,  and  where  the  expense  of 
constructing  and  maintaining  it  would  be  much  less ; or  the  entrance  may  be  (brined  in  the  rock  itself 
which,  in  the  mean  time,  appears  to  be  every  way  the  preferable  modification  of  the  general  plan  for 
connecting  the  deep  water  with  the  old  harbour  and  docks. 

The  situation  and  form  of  the  entrance,  however,  are  not  to  be  determined  on,  until  every  circum- 
stance of  tide,  approachability,  and  expense  of  constructing  it  in  different  places  in  this  vicinity,  shall 
have  been  fully  ascertained 

There  is  a little  bay  on  each  side  of  the  intended  entrance  through  the  rock,  which  could  be  made 
safe  at  little  expense  for  a vessel  turning  into,  in  the  event  of  her  “ missing  port.” 

Symonds’  Rock  lies  north-west,  distant  about  3000  feet,  with  six  feet  water  upon  it  at  the 
lowest  ebb  of  16  feet  tides,  and  4 feetat  18  feet  tides,  and  the  intermediate  soundings  are  12  feet. 
There  are  no  other  rocks  in  the  offing,  and,  this  being  small,  it  could  be  quarried  down  when  the  in- 
creased trade  of  the  port  shall  render lhat  necessary.  An  entrance  here  would  be  farther  from  rocks 
than  any  entrance  proposed  to  be  made  west  of  Leith,  as  the  maps  and  plans  will  show. 

The  line  of  low  water  here  lies  in  the  same  direction  to  the  sea  and  winds  as  that  of  Granton,  the 
aspect  of  which  has  been  highly  extolled  both  by  mariners  and  engineers,  and  there  is  a much  more 
roomy  sea. 

The  original  entrance  to  the  old  harbour  was  from  this  place, — its  approachability  is  therefore 
proved  by  experience.  The  direction  of  the  intended  channel  is  the  same  as  that  of  the  old  harbour, 
whilst  its  form,  in  No.  4,  being  that  of  a triangle,  with  the  entrance  300  feet  wide  at  one  of  the  angles, 
vessels  could  enter  with  the  wind  in  any  direction  whatever;  and  this,  with  the  old  entrance,  would  be 
two  to  the  old  harbour,  either  of  which  could  be  taken  by  vessels,  according  to  circumstances. 

The  site  of  the  proposed  entrance  is  more  protected  from  the  sea  than  Trinity  or  Granton  ; for  in  all 
depths  less  than  30  fathoms  it  has  been  often  proved  that  the  magnitude  and  force  of  the  waves  are 
always  as  the  squares  of  half  the  depth  over  which  they  pass ; and  as  the  depth  between  the  Middle 
Craig  and  Inchkeith  is  less  than  the  depth  between  Granton  or  Trinity  and  Kinghorn-ness,  from 
whence  the  heaviest  tide  enters,  the  agitation  of  the  water  at  our  proposed  entrance  must  be  less  than 
at  either  of  these  places  accordingly.  Any  objection,  however,  to  the  weight  of  the  sea  at  any  of  the 
proposed  entrances  deserves  no  consideration  whatever.  There  is  no  sea  at  all  in  the  Frith  of  Forth 
as  compared  with  that  on  the  shores  of  the  ocean,  where,  nevertheless,  there  are  many  excellent  har- 
bours. The  Parliamentary  evidence  is  very  decided  on  this  point,  as  at  paragraphs  692  and  1474. 

My  intended  improvement  is  to  enclose  80  acres,  more  or  less,  on  Leith  Sands;  and  to  connect  this 
great  basin  with  the  deep  water  at  the  Middle  Craig,  and  with  the  present  old  harbour  and  docks,  so  as 
to  admit  of  much  larger  vessels  entering  them  than  can  at  present.  This  connection  can  be  effected  in  a 
variety  of  ways : such  as  by  opening  a passage  through  the  old  pier,  between  the  new  basin  and  the 
old  harbour,  so  as  to  allow  vessels  to  enter  from  the  new  basin  to  the  old  harbour  and  docks,  with  the 
present  depth  of  the  old  harbour  only ; and  until  the  dock-gates  shall  be  widened  and  deepened,  and 
the  docks  underfooted,  there  is  no  need  for  doing  more ; but,  after  that  expensive  improvement  shall 
have  been  carried  into  effect,  as  has  often  been  proposed,  the  passage  across  between  the  new  basin 
and  the  old  docks  can  be  made  and  kept  deep  by  dredging,  as  is  the  practice  at  the  present  time ; or 
the  old  harbour  can  be  formed  into  a wet  dock,  to  lock  into  the  new  basin,  by  which  means  vessels 
could  leave  and  enter  the  old  harbour  and  docks  at  low  water,  or  at  any  other  time  of  the  tide ; or,  by 
making  a wooden  trough  across  the  old  harbour,  that  is,  between  the  old  docks  and  the  new  basin,  with 
openings  in  its  sides  at  proper  intervals,  and  a sluice  at  its  end  in  the  wet  clocks,  a channel  as  deep  as  is 
necessary  would  be  formed  in  the  old  harbour,  and  kept  clear  between  the  dock-gates  and  the  new 
basin  merely  by  drawing  up  the  sluice,  so  as  to  allow  the  water  of  the  docks  to  rush  along  the  trough 
and  out  at  the  holes  in  its  sides  against  the  bottom  of  the  channel.  The  head  of  water  in  the  docks 
eing  lb  ieet,  the  force  would  be  sufficient  to  tear  up  the  bottom,  even  although  it  were  rock ; but  sand 
and  clay  are  the  only  materials  to  be  removed;  and  that  the  trough  would  answer  the  purpose  there 
can  be  no  doubt  whatever.  It  should  be  placed  a foot  or  two  below  the  level  of  the  present  bottom  of 
the  old  harbour,  so  as  to  allow  vessels  to  pass  freely  over  it.  A deep  channel  between  the  docks  and 
the  new  basin,  however,  as  already  noticed,  would  be  altogether  unnecessary  until  the  present  dock 
gateway  shall  have  been  widened  and  deepened,  &c.  When  that  is  done,  the  improvement  can  be  ren- 
dered available. 

The  new  basin  is  to  be  formed,  on  its  west  side,  by  a wall  between  the  lighthouse  on  the  old  pier 
and  the  northern  extremity  of  the  Middle  Craig;  and  on  the  east  side  by  a wall  between  the  foot  of 
Constitution  Street  and  the  said  northerly  extremity.  The  old  pier,  therefore,  forms  part  of  the  land- 
ward boundary  ; and  wharfage  from  thence  to  the  foot  of  Constitution  Street  is  to  be  extended  at  this 
time,  as  also  a tide  pier  on  the  line  of  the  street  called  the  “ Shore  of  Leith,”  to  be  projected  500  feet 
or  more  into  the  new  basin;  that  is,  about  1750  feet  of  berthage  is  intended  to  be  formed  at  this  time, 
m a way  suitable  for  docks  or  wharfage,  as  the  case  may  require  at  an  after  period.  The  inside  of  the 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


59 


great  basin  will  not  be  excavated  farther  at  present  than  to  allow  vessels  to  pass  and  lie  freely  ; that 
is,  a channel  240  feet  wide  at  the  bottom,  and  400  feet  wide  at  the  surface  of  the  present  sand,  all  the 
nav  between  the  Middle  Craig  and  the  old  harbour,  and  from  thence,  along  the  new  berthage  to  Con- 
stitution Street,  is  to  be  excavated  until  the  water  is  30  feet  deep  at  the  highest  tides,  and'l2  feet  at 
lowest  tides.  This  channel  is  90  feet  wider  than  what  Mr.  Cubitt  has  proposed  for  his  Western 
Harbour and  vessels  could  enter  or  leave  it  at  any  time  of  the  tide.  The  channel,  although  wide 
enough  as  proposed,  can  be  widened  more  by  “bailasling  off"  the  sand  at  leisure.  It  is  from  this 
place  that  the  sand  tor  ballasting  is  carted  at  present.  Were  ihe  vessels  once  into  this  new  basin,  they 
would  get  ballast  free  of  expense.  The  western  and  eastern  walls  are  to  be  only  mounds  of  stone 
formed  upon  the  sand,  in  the  mean  time,  in  such  a way  as  to  admit  of  their  being  faced  up  with  the 
stone  of  which  these  mounds  are  now  to  he  formed,  at  a small  expense,  as  dock-walls  or  berthage,  at 
any  time  whenever  the  demand  of  tvade  shall  require.  The  eastern  wall  will  be  a loose  rubble  mound 
only,  protected  from  the  sea  by  the  intervention  of  60  acres  of  dry  ground  on  its  east  side,  which  is  to 
be  formed  with  the  sand  and  clay  to  be  excavated  from  the  great  basin.  This  space  would  soon  be  fit 
for  feuing  ; and  it  is  the  property  of  the  City  of  Edinburgh,  and  could  be  increased  in  extent  by  con- 
tinuing to  excavate  the  great  basin  and  to  lay  the  stuff  down  here. 

The  western  boundary  wall  is  to  be  a rubble  mound  of  the  same  description  as  the  last,  but  faced 
with  masonry  on  its  west  or  seaward  side,  and  the  space  between  it  and  the  Mortella  Tower  to  be 
allowed  to  silt  up  of  its  own  accord.  This  space  of  60  acres  would  soon  be  the  best  possible  for  ship- 
building, wood-yards  and  engineers’  workshops.  It  would  be  impossible  to  find  a spot  so  suitable, 
and  there  is  no  other  room  near  the  old  harbour,  nor  near  to  any  of  the  proposed  western  harbours, 
for  these  essentials  to  the  prosperity  of  the  port.  This  space  is  also  the  property  of  the  City  of  Edin- 
burgh. 

The  eastern  and  western  mounds,  which  form  the  boundary  of  the  new  basin,  assume  the  character 
of  substantial  breakwaters,  at  300  feet  nearer  the  shore  than  the  rock  on  which  they  are  to  he  built,  of 
the  best  masonry,  laid  in  mortar  at  six  feet  thick,  and  solidly  packed  with  stone  behind ; much  building, 
however,  is  not  required.  As  already  noticed,  the  rock  being  on  the  average  three  feet  above  low 
water,  it  may  be  said  that  the  breakwaters  to  be  built  upon  it  are  also  three  feet  above  low  water  already. 
Masonry  in  deep  water  is  very  expensive,  and  sometimes  impossible;  nevertheless,  all  the  other  har- 
bours proposed  to  be  built  in  the  vicinity  of  Leith  are  formed  entirely  by  buildings  in  deep  water.  The 
muddiness  of  the  sea  is  a serious  objection  as  regards  seeing  how  to  place  the  stones.  One  might  as 
well  attempt  to  build  in  treacle.  1 have  been  sadly  puzzled  with  it.  It  was  attempted  at  Granton  by 
an  able  engineer,  but  abandoned ; and  I now  learn  that  the  pier  under  water  is  not  founded  with  ashlar 
as  was  intended,  but  of  a loose  mound  of  stone  thrown  into  the  sea.  Our  sticklers  for  a harbour  to  be 
built  in  the  water  should  think  on  these  matters  before  they  raise  objections  to  my  plan,  which  is  to 
avoid  these  difficulties,  and  to  lessen  the  expense  and  risk  of  damage  during  the  progress  of  the 
works. 

These  breakwaters  upon  our  rock  are  to  be  built  upon  the  margin  of  the  channel  or  outer  harbour, 
which  is  to  be  excavated  in  the  rock.  This  outer  harbour  contains  nine  acres,  less  or  more,  and  has 
the  form  of  a triangle,  with  the  entrance  300  feet  wide  at  the  northern  angle,  and  a low  breakwater 
separates  it  from  the  great  basin. 

Between  this  separating  breakwater  and  the  land  there  is  an  excellent  space  upon  the  rock  for  a fort, 
and  this  is  the  only  spot  in  the  vicinity  of  Leith  where  a fort  could  be  built  so  as  to  protect  at  once  the 
shipping  and  the  city. 

The  excavation  of  the  channel,  or  outer  liaibour,  in  the  rock,  below  the  level  of  low  water,  appears  to 
be  the  only  part  of  the  undertaking  which  is  considered  to  be  difficult ; but  it  will  be  presently  shown 
that  this  is  a profitable  rather  than  a formidable  part  of  the  execution  of  the  new  harbour. 

The  rock  is  excellent  stone  for  harbour  purposes, — not  whin,  as  some  persons  allege ; and,  if  tradi- 
tion be  correct,  the  present  old  pier  was  built  of  stone  from  it.  Be  this  as  it  may,  it  stands  the  weather 
well.  The  weather-crust  upon  the  stone  of  our  rock  does  not  penetrate  more  than  one-eighth  of  an 
inch,  although  the  stone  lias  been  exposed  to  alternate  wet  and  dry  at  least  for  4000  years.  It  is  intended 
to  quarry  it  out  of  the  intended  channel,  and  to  build  up  the  material  into  the  breakwaters  and  piers  ; 
and  the  manner  of  effecting  this  may  be  as  follows: — The  rock  is  eight  feet  above  low  water  at  the 
landward  end  of  the  channel  intended  to  be  cut;  the  quarriers  and  masons  could,  therefore,  work  here 
at  a portion  of  the  cut  six  hours  at  a tide  at  the  very  beginning  of  their  operations.  They  are  to 
found  the  breakwaters  on  each  side  of  the  channel,  and  form  a temporary  coffer-dam  of  rubble-stone 
and  clay  at  the  ends  of  the  cut,  and  in  the  centre  of  the  breakwaters  and  rubble  coffer-dams  a nucleus  of 
clay  is  to  be  formed  along  with  the  building,  by  which  means  the  sea  would  be  entirely  banked  out  of 
the  enclosed  portion  of  the  intended  channel,  after  which  the  quarriers  could  work  at  all  times.  In  the 
mean  while,  however,  whilst  this  portion  is  in  progress  of  excavation,  another  portion,  or  the  remainder  of 
breakwaters,  is  to  be  founded  on  the  rock  at  low  tides,  the  clay  nucleus  filled  in,  and  the  sea  shut  put  at 
low  water  with  a sluice  at  the  lowest  part  of  the  rock,  so  as  to  enable  the  workmen  to  proceed  until  the 
sea  shall  rise  to  the  top  of  the  surrounding  embanking  breakwaters.  In  this  way  the  rock  enclosed 
within  the  surrounding  breakwaters  could  be  quarried  down,  and  the  channel  formed  to  the  level  of 
low  water  without  the  aid  of  any  pump;  but  when  all  the  breakwaters  and  temporary  embankments 
have  been  carried  up  above  the  level  of  high  water,  or  when  the  engine  pit  has  been  formed,  a steam- 
engine  is  to  be  employed  to  pump  out  any  water  that  may  filtrate  through  the  rock,  &c.;  and  if  it 
were  found  that  a vast  quantity  of  water  filtered  into  the  quarry,  a dike  of  clay  is  to  be  formed  in  front 
of  the  workmen  so  as  to  dam  up  the  water  between  it  and  the  surrounding  breakwaters,  and,  a Bluice 
being  placed  at  the  level  of  low  water,  this  dam  could  be  run  out  twice  every  day  when  the  tide  is  low, 
so  that  the  excavation  would  not  be 'interrupted  even  although  a vast  deal  of  water  were  to  find  its  way 
into  the  space  enclosed  by  the  breakwalers,  &c.  The  nucleus  of  clay  within  the  breakwaters  need  not 
be  more  than  four  feet  thick;  and  by  making  the  building  eighteen  feet  thick  between  the  clay  and 
the  inside  of  the  excavated  channel,  the  resistance  of  the  building  would  be  more  than  five  times  equal 
to  the  pressure  of  the  sea,  as  any  of  our  elementary  treatises  will  show  ; nevertheless,  whilst  the  exca- 
vation of  the  channel  is  going  on,  the  breakwaters  will  be  made  much  stronger  than  this,  by  budding 
the  temporary  rubble-stone  gangways  along  the  backs  of  the  breakwaters. 

After  the  channel  of  the  harbour  has  been  excavated  the  clay  nucleus  is  to  be  taken  out  of  the  break- 
waters, and  the  cavity  carefully  packed  with  stone,  piece  by  piece,  at  leisure.  The  method  here  pro- 
posed for  banking  out  the  sea  by  means  of  clay  is,  so  far  as  I undertand  it,  the  same  as  that  proposed 
for  getting  at  the  inside  of  the  docks  at  Trinity,  where  the  water  would  be  fifteen  feet  deeper  on  the 


Appendix  C. 
Leith. 

No.  14. 

Milne,  on  extending 
the  Harbour  to  the 
east. 
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Appendix  C.  clay,  and  where  the  difficulty  of  excluding  the  sea  from  the  inside  of  the  docks  would  be  greater  acc  1 

inglv.  I have  mentioned  clay  as  the  embanking  nucleus  in  our  breakwater ; but  a solid  wall  of  st 

Leith.  and  mortar  would  be  better  and  less  expensive,  as  it  would  not  require  to  be  taken  out.  t0ne 

No.  14.  The  inducement  to  make  the  channel  through  the  Middle  Craig,  instead  of  in  the  water  at  eitl  e 

Milne,  on  extending  its  sides,  is  the  stone  to  be  got,  and  the  small  quantity  of  building  required  to  complete  the  chantTl  °f 
the  Harbour  to  the  the  harbour.  The  cheapest  stone  for  pier  purposes  at  Leith  co3ts  13s.  6d.  per  cubic  yard.  An  en>r' 
east-  work  has  just  been  completed,  under  my  direction,  for  which  we  got  six  ship  cargo'  from  Fife  asth" 

cheapest  to  be  got.  The  blocks  were,  in  general,  of  the  size  fit  for  harbour  purposes,  beino-  for  fiv;n„ 
machinery  upon,  and  they  cost  16s.  3d.  per  cubic  yard,  delivered  at  Fisherrow,  exclusive  of* the  sho  ° 
dues.  I am,  therefore,  in  no  mistake  about  the  price  of  stone ; but  excavations  of  the  nature  which*! 
have  proposed  have  been  effected  at  many  places  for  far  less.  At  the  Troon  harbour  the  cost  of  exci 
vation  was  Is.  6d.  a cubic  yard ; at  Peterhead  the  granite  cost  from  Is.  6d.  to  2s.  6d.,  according  t0  the 
circumstances  under  which  the  different  portions  were  quarried.  I myself  have  effected  excavations 
similar  to  this,  and  I know  what  can  be  done  and  what  cannot,  and  could  commence  this  work  in  full 
confidence  of  complete  success. 

Iudeed  the  difficulty  here  is  as  nothing  compared  with  that  which  has  been  successfully  encountered 
as,  for  instance,  at  the  sea-locks  of  the  Caledonian  Canal  at  Corpack  and  Fort  Augustus.  At  Clacli- 
liaharry,  no  rock  had  to  be  excavated ; but  the  bottom  on  which  the  sea-lock  hadlo  be  founded  con" 
slated  of  something  worse,— of  soft  mud  to  the  depth  of  55  feet,— so  soft  that  it  could  not  bear  the  weiirbt 
of  the  masonry.  To  obviate  this,  the  engineer  carried  out  an  artificial  mound  of  earth,  1200  feet  into 
the  sea,  into  28  feet  water.  The  mound  of  earth  was  greater  than  the  whole  of  the  Middle  Craiv 
above  the  bottom  of  the  intended  channel;  but  to  compress  the  bottom  still  further,  an  immense 
quantity  of  stone  was  laid  on  the  top  of  the  mound,  and  the  whole  allowed  to  subside  for  six  months- 
after  which  the  pit  for  the  canal-lock  was  made  in  the  middle  of  the  mound,  the  buildin«  raised  and 
the  mound  allowed  to  wash  away  with  the  waves  of  the  Beauly  Frith.  Indeed,  such  excavations  as  that 
which  I propose  are  often  made  for  the  sake  of  the  stone  alone.  At  Mathers,  east  of  Montro-e  there 
is  an  extensive  lime-quarry,  which  was  begun  to  be  worked  within  the  tidewav.  The  bed  of  stone 
however,  soon  dipped  so  low  towards  the  land  that  it  became  impossible  to  quarry  it  any  more  - but  a 
mound  of  clay,  stone,  and  other  rubbish,  having  been  formed  between  the  rock  and  the  sea  the  sea 
was  excluded  from  the  workings,  and  the  lime  is  now  quarried  out  at  a level  more  than  40  feet  below 
the  tide.  Coal  for  burning  this  lime  is  brought  from  England  ; nevertheless,  under  all  disadvantage,  it 

tS%nnihWT|r»eTM--ania  Prr°fit'  „Thelie  ,S  110  .more  c,ifficult3r  in  forming  a new  channel  for  the  harbour 
through  the  Middle  Craig  than  there  was  m quarrying  this  limestone. 

Mv  estimate  for  the  execution  and  material  of  plan  Mo.  1 is  226,103/  I liave  not  yet  surveyed  the 
site  o this  entrance  sufficiently  well ; but  if  the  bottom  bo  sand,  the  channel  can  be  made  much  deener 
than  the  present  soundings,  merely  by  allowing  the  ebb  tide,  which  rune  over  the  stone  weir,  to  inn 
out  at  the  mouth  of  this  harbour.  That  tide  is  at  present  two  and  a half  miles  an-hour,  but  it  can  be 
diminished  or  increased  at  this  eastern  entrance  by  building  the  weir  higher  or  otherwise.  This  tide  out, 
i'"’,0”1 A bemconvenient  for  vessels  coming  in  afler  ebb;  but  were  the  plan  agreed 
upon,  lie  bleabwaters  might  be  shorter  than  in  Ihe  drawing,  and  the  expense  20,000/  less  ; bill  as  it 
Sled  . ,°\  J P‘,  A B C,  a saving  of  material  and  workmanship  may  he 

of* ?an  7n5l“f  “ t kf  ,1^000,■  f,clnS  thlt  <™U  on  the  west  side  only,  which  would  reduce  the 
“““ , 11 f An““y  talcing  as  much  stone  from  the  Middle  Craig,  and  other  rocks  in  the  vicinity. 

WV*rI  ",‘.lllou“  P"robase.  this  estimate  of  211,703/.  can  bo  reduced  to  195,0001, 
exom  ated  il  yh™  ‘J®  sb“te,lm?  °f  *|>e  breakwaters  as  above.  The  great  length  of  the  channel  lo  be 
than  ihnt  „F  M ltem  bere  I and  the  entrance  is  too  near  the  rocks,  but  is  not  more  so 

water  is  del  ^ 1 ! “i"’"  d P “P™'  bt  2 !■  a much  better  plan.  The 

Tver  the  wrif  k ^ T “ bud! *°  that  tha  would  be  perfectly  safe.  The  ebb 

on  thp  linp  A R rrh  ma?6  Clean-°-Ut  th'S  entrance-  as  in  No.  1,  were  the  western  breakwater  made 

“ha  can  hT? .k  if  188'918i-  th.  poreliase  of  material ; but  by  taking 

22  ?fiS  less  fh  T,‘  ro,;  ab0Ve  water-  lhis  esli”lata  maJ  bc  "*“<1  to  IT  1,978/,' — that  is,  to 

eioense  xfi,  "W  C0”p,ete  Mr'  0ubitt'8  hlrbour’  al  a™a  rate  of  strength  and 

92  232/*  Inste  r r P'a°P'  No.  3 is  for  an  entrance  through  the  rock;  the  estimate  for  it  is 
Sfb™.l  ,or“'!’*  t"  ?u‘"l»vb0"'.  ue  in  No.  4,  its  entrance  is  only  a channel  300  feet 

which  I shall  nive  !•?  , y lhe  d0“ed  line  D E F;  in  all  other  respects  it  is  the  same  as  Nn.  4,  of 

atwri  for' ‘LTo? “ Sh°"  t,le  ’"“8*  a"d  "biab  1 ba'“ 


s.  d. 
0 0 


Detailed  Estimate  for  No.  4. 

B“alli“ntMilwavlr°'^  ‘he  Cl'“nel  bemade  “ the  “d  the  use  of  £. 

tackling,  railways,  steam-engines,  &c.  . . 5 200 

^Ker  rSnST  °rfkl'i'h  ” “d  ‘he  f°°l  °f  Constitution  Street',  and  a 
Me  pier,  in  all  1750  feet  of  berthage;  also  sides  of  gateway  leadine-to  the  Old 
St*1 in  uli  2210Jlneal  feet,  beiow8  water  ? feS 

2210  X13-5  C^*  hammer-dressed  block  ashlar,  slipped  down  at  2 angle,  5 
§ =3315  superficial  yards  at  20s.  per  yard,  which  is  equivalent  lo 

43w.  6d.,  including  the  price  of  stone  ....  3 315  0 0 

Carried  forward  • . . . £8  515  0 0 


* „Sf1X, h^°I h ra/le^ Lhimm  '3esigne,d. this  Plan>  5 waa  unwittingly  presented  to  the  Commission  by  Captain  Stoddart, 
one  of  the  late  Commissioners,  as  his  own;  and,  subsequently,  in  the  Observer  newsoaner  of  date  11th  Anril.  1837, 
ravernot°donP  s'*  T°ifg  8°’  ^ C,onceived  {hud  abandoned  this  plan  for  JVo.4,  with  the  entrance  through  the 

former  u!*L  ofth1™J  a * “'“v  ^ ^ nor!abaa,doned  “y  of  my  plans  ; and’my  reason  is  as  explained  at 
lormer  pages  of  this  paper, — a reason  which  was  also  given  long  ago  in  rav  “ Descrintion  of  the  Plans”  sent  to  the 
Commission,  and  of  which  Captain  Stoddart  had  ample  opportunity  of  making  himself  aware.  He  has  now,  however, 
declined  a public  challenge  to  have  his  pretensions  investigated  ; I therefore  conclude  that  he  has  withdrawn  them.  . . 
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"Brought  forward  ...... 

Ditto,  ashlar  facings  of  wharf  and  tide-pier  above  water,  at  19j  feet  above  low  water, 

2210  feet  long,  and  average  six  feet  thick,  laid  in  mortar,  or  ^ = 4788 

superficial  yards,  from  which  deduct  for  inclination  of  tide-pier  to  low  water 
978,  gives  3810  yards;  which,  at  13s.  per  yard,  is  equivalent  to  40s.,  including 
the  price  of  stone  .......... 

Outside  breakwater  on  the  rock,  ashlar  facings,  500  yards  long  on  the  rock  on  the 
east  side,  and  100  on  the  sand,  terminating  at  X,  in  all  600  yards,  and  600  yards 
on  west  breakwater,  terminating  at  Z,  being  18  yards  over  both  sides  on  the 
average, — that  is,  by  making  these  breakwaters  seven  feet  above  the  highest  tide, 
and  at  six  feet  thick,  laid  in  mortar,  best  masonry,  21,600  yards  on  sides;  to 
which  add  for  ashlar  paving  on  top,  at  three  feet  thick,  reduced  3000  yards ; 
in  all  24,600  superficial  yards, — to  which  add  2000  yards,  for  additional  depth 
required  between  the  rock  and  the  terminating  points  X and  Z,  or  26,600 
superficial  yards;  at  12s.  per  yard,  equivalent  to  34s.  6d.  .... 

Ditto,  hammer-dressed  block  facings,  laid  dry  on  the  breakwater  which  separates  the 
Outer  from  the  Inner  Harbour,  and  on  the  western  boundary-wall  of  the  great 
basin,  from  Z to  the  back  of  lighthouse,  slope  I on  1,  or  25  feet  on  the  side 
of  the  mound.  This  would  admit  of  the  facing  being  run  five  feet  below  the 
surface  of  the  sand,  so  that  it  could  not  be  washed  away  on  the  west  side,  where 
indeed  silting  must  take  place  as  soon  as  this  western  wall  is  built ; or  12,799 
superficial  yards,  at  5s.  per  yard,  equivalent  to  15s. 

p[0le, — The  facings  of  the  present  breakwater,  about  the  timber-basin,  would  form 
one-fourth  of  these,  which,  at  half-price,  including  the  price  of  the  material,  would 
save  559/.  of  this  sum. 

Ditto,  packing  in  all  the  breakwaters  and  mounds  between  the  rock  and  the  beach, 
and  which  mounds  are  18  feet  high,  10  feet  broad  at  top,  and  40  feet  at  bottom, 
and  excluding  3 feet  thick  for  facings,  and  including  all  stone  packing  in  the 
wharfage,  or  138,861  cubic  yards,  at  9 d.  per  yard  for  carriage  on  the  railway 
from  the  quarry  on  the  rock,  equivalent  to  5s.  per  yard  . 

Ditto,  stone  to  be  quarried  out : — Outer  harbour,  say  9 acres  = 43,560  superficial 
yards;  and  the  rock  being  on  the  average  3 feet  above  low  water,  and  to  go 
down  12  feet  below  low  water,  the  depth  would  be  5 yards;  therefore  43,500 x 5 
=217,800  cubic  yards  of  stone,  by  taking  it  out  square  down  by  the  sides  of 
the  breakwater  ; but  deduct  for  curves  to  be  left  there  17,800  cubic  yards,  or 
200,000  cubic  yards  at  Is.  6c/.  to  the  workman 

Note.— The  quantity  of  stone  required  for  all  the  masonry  and  mound  roadways,  &c., 
is  only  193,880  cubic  yards ; but  as  the  rock  may  not  turn  out  a sufficient  num- 
ber of  large  stones  with  that  quantity  quarried,  and  no  more,  1 have  estimated 
for  200,000  yarJs  to  be  quarried,  although  I do  think  that  so  much  would  not  he 
required.  Were  my  anticipations  correct,  this  excess  of  6120  cubic  yards  might 
be  left  unquarried,  and  404/.  thereby  saved. 

Ditto,  sand  to  be  excavated  from  the  great  basin,  and  sunk  from  barges  on  Leith 
Sands,  and  otherwise  carried  so  as  to  form  dry  ground  there. 

Entrance  channel,  to  beach  length  ...  . • 

Ditto  from  the  side  of  this  cut  to  Constitution  Street  . . 

Ditto  branch  cut  to  western  channel  in  the  rock 


£. 

8,515 


s.  d.  Appendix  C. 


Average  breadth  at  middle  of  cut,  slope  being  1 in  3 
Mean  depth  of  all  the  cuts  .... 

Therefore, 

To  which  add  cut  from  new  basin  to  old  harbour 


4,570 

. 370  feet. 

8 

4570  X 370  x8_e.oinAO, 
27 

. 10,000 

511,007 


Contingencies  at  10  per  cent. 


2,476  10  0 


15,960  0 O 


3,199  15  0 


No.  14. 

Milne,  on  extending 
Ihe  Harbour  to  the 
east. 


15,000  0 0 


3,000  feet. 

370 

1,200 


cubic  yards,  at  4 d.  per  yard,  which,  however,  is  price  enough  even  to  cart  it  . 
Ditto,  clay  to  be  excavated  from  the  channels United  lengths  of  all  the  cuts, 

4570x256X12 

4570  feet;  mean  depth,  12  feet;  average  width,  256  feet;  or  27 

519,964:  to  which  add  12,856  yards  for  cut  in  channel  between  new  and  old 
harbour  ;*  which  makes  in  all  532,820  cubic  yards,  at  Is.  per  yard  . . 


85,516  6 5 
8,551  12  7 


Total  estimate £94’067  19  0 

Mr.  Cubitt  says,  at  par.  1834,  that  he  could  get  the  clay  dredging  done  for  a good  deal  less  than  If. 
per  yard,  even  although  loose  boulder-stones  were  in  it,  as  in  his  proposed  basin. 

Our  channel  is  240  feet  wide  at  bottom  ; but  by  making  it  only  150  wide,  as  is  proposed  by  Mr. 


* This  excavation,  as  also  the  under  building  estimated  for,  is  contingent  upon  the  old  dock-gates  being  deepened 
It  would  not  be  required  unless  that  proposal  were  carried  into  effect.  . 
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Appendix  C.  Cubitt,  120,000  yards  of  sand,  and  180,000  yards  of  clay,  now  estimated,  would  be  omitted  md 
11,000/.  of  the  above  total  estimate  saved. 

Leith.  As  already  noticed,  much  of  ilsc  sand  could  be  ballasted  off;  and  I have  not  yet  made  borings  t 

ascertain  whether  12  feet  deep  of  day  must  be  excavated,  as  estimated  here.  From  the  information  I 

No.  14.  collect,  the  sand  is  deeper  than  estimated,  and  the  clay  much  less.  If  that  be  the  case,  my  estimat 
Milne,  on  extending  can  be  reduced  accordingly,  perhaps  to  the  extent  of  10,000/.  on  this  item.  It  appears  that  the  lat 
the  Harbour  to  the  Mr.  Rennie  intended  to  build  the  present  docks  on  the  site  proposed  by  me  for  this  harbour-  but 
e st’  that,  from  the  sand  being  so  deep,  his  foundation  would  have  required  to  be  loo  deep  accordingly.' Tin 

lias  been  urged  against  my  plan ; but  it  is  not  a valid  objection.  Rennie  did  not  want  to  found  the 
docks  deeper  than  a foot  or  two  below  low  wafer,  but  we  want  to  found  at  thirteen  feet  below  low 
water ; and  if  the  clay  be  not  deeper  than  this,  a vast  sum  will  be  saved,  as  sand  is  much  more  cheaply 
excavated  than  clay.  The  o'd  pier,  however,  is  founded  on  the  clay ; and,  so  far  as  I can  discover  it 
will  be  found  all  over  Leith  Sands,  at  a few  feet  below  that  level.  The  bed  of  clay  is,  in  general  oq 
feet  thick. 

Being  uncertain,  therefore,  whether  I ought  to  diminish  my  estimate,  I have  omitted  to  include  cause- 
waying on  the  wharf-heads,  puddling  about  the  wharf-walls,  &c.,  gates  in  the  channel  between  the  new 
and  old  harbour,  and  a lighthouse.  The  prices  I have  allowed  are  high ; and,  from  all  I can  sep  the 
whole  plan  can  be  executed,  complete,  for  less  than  my  estimate. 

Mr.  Anderson  allows  only  40s.  per  yard  for  his  deep  pier  foundings,  and  20,?.  for  his  wharf-walls 
above  water.  Mine  are  estimated  at  43s.  6d.  and  40s.  respectively. 

Mr.  Anderson  allows  only  7s.  6 d.  per  yard  for  his  breakwater  facings ; Mr.  Cubitt,  4s.  per  ton  or  6s. 
per  yard.  Mine  are  estimated  at  34s.  6d.  per  yard. 

Mr.  Anderson  allows  3s.  per  yard  for  stone  packing.  Mr.  Cubitt  packs  with  clay  at  0 per  yard 
except  his  price  of  dredging ; and  he  also  gets  his  shingle  for  nothing,  which,  however,  would  cost 
Is.  6d.  per  yard.  My  stone  packing  is  estimated  at  5s.  per  yard. 

As  regards  expense,  then,  the  propriety  of  excavating  the  channel  through  the  rock  is  very  evident. 
No  doubt  the  Middle  Craig  could  be  quarried  clown  for  stone  for  building  any  harbour  in  its  vicinity; 
but  this  cannot  be  done  at  a very  great  advantage,  except  by  banking  out  the  sea  so  as  to  make  the 
quarry  dry  in  the  way  I propose.  The  rock  being  in  the  tide-way,  a host  of  workmen  would  have  to 
be  kept  in  pay  for  working  only  a few  hours  during  tide;  indeed,  although  they  could  be  all  employed 
on  the  land  alter  the  sea  has  covered  the  quarry,  their  labours  would  be  of  comparatively  little  value. 
The  rugged,  wet,  laborious  exercise  which  the  quarriers  undergo,  when  working  in  this  way,  unfits 
them  for  labour  for  some  hours  after.  I knew  this  from  experience.  Banking  out  the  sea,  therefore, 
is  what  makes  the  stone  of  the  Middle  Craig  valuable.  There  are,  however,  better  blocks  to  be  got  at 
the  eastern  group,  or  “Black  Rocks.”  This  stone  is  beautifully  white,— of  the  lias  sort, — not  lami- 
nated ; and  some  of  the  blocks  are  more  than  fifty  tons  weight.  A few  of  them  might  be  floated  to 
form  the  outer  heads  of  our  breakwaters. 

As  contrasted  with  Mr.  Cubitt’s  harbour,  I must  again  revert  to  bis  estimate.  His  estimate  of  6s. 
per  yard  for  his  breakwa'er  facings  is  altogether  a mistake.  Six  shillings  would  not  cover  half  the 
expense  of  the  material ; and  he  allows  nothing  whatever  for  dressing  and  laying  down.  But  if  what 
he  proposes  be  sufficient  for  its  purpose,  my  estimate  can  be  reduced  many  thousand  pounds  by  adopting 
the  same  sort  of  breakwater  facings.  On  the  other  hand,  if  my  facings  be  of  that  sort  which  Mr. 
Cubitt  must  ultimately  adopt,  his  estimate  must  be  increased  to  147,687/.,  which,  after  all,  would  only 
defray  the  expense  of  a clay,  stone,  and  wooden  embankment;  and  to  make  proper  facings  for  bis 
breakwaters  with  stone  packing,  74,247/.  must  he  added  to  h:s  estimate,  as  is  shown  by  Mr.  Gibb, 
contractor  at  page  18  of  the  Parliamentary  report;  which  makes  the  expense  of  his  harbour  194,247/., 
fora  problematical  depth  of  nine  feet  of  water.  Still,  however,  his  wharfage  is  objectionable ; it  is 
formed  of  wood  a destructible  material,  which  ensures  a continued  expense.  We  have  a good 
example  in  the  late  wooden  bridge  in  the  tide-way  at  Montrose.  It  stood  about  thirty  years;  but, 
from  first  to  last,  woikmen  had  to  be  constantly  employed  upon  it  replacing  timbers.  The  chain-pier 
also  requires  coniinual  repair;  ar.d  wherever  the  water  is  salt  enough  to  support  the  destroying  ani- 
malcules, wood  will  not  stand.  * 

The  difference  of  expense  of  Mr.  Cabin’s  harbour  and  mine  is  99,930/.  in  my  favour,  the  interest 
of  which  would  absorb  more  than  one-fourth  of  the  trade  of  Leith. 

It  should  be  noticed,  however,  that,  by  this  small  expenditure,  only  750  feet  of  wharfage,  and  1000 
•i?  ulhage  at  the  tlde‘P’er> 's  proposed,  by  my  plan,  to  be  built  at  this  time, —that  is,  1750  feet 
in  atl;  but  as  my  eastern  and  western  mounds  are  to  be  formed  of  large  blocks  of  stone,  quarried,  at 

is  ime,  from  our  rock,  the  material  would  be  at  band  for  additional  accommodation  for  the  shipping, 
whenever  that  is  wanted.  r 


Hence  the  additional  berthage  would  cost  the  price  of  workmanship  only.  My  impression,  how- 
ever,  is,  that  the  1750  feet  of  deep  berthage,  now  proposed,  is  quite  as  much  as  the  trade  of  Leith 
will  require  for  some  years. 

As  compared  with  the  docks  and  harbour  intended  to  be  built  at  Trinity,  the  superiority  of  the 
astern  extension  of  Leith  harbour  is  not  less  obvious,  as,  over  and  above  the  advantage  of  obtaining 
stone  for  almost  _ nothing  from  the  Middle  Craig,  it  could  be  shown  that,  from  the  ?ock  and  sand 
required  at  Trinlt”*  ^ EXtent  °f  bertllage  could  be  formed  here  at  any  time,  with  only  half  the  material 


Were  my  plan  adopted,  steam-vessels  could  discharge  alongside  the  rock  in  moderate  weather,  and 
passengers  could  get  ashore  on  foot  some  time  after  the  commencement  of  the  works. 

Weie  a sufficient  number  of  quarriers  employed  to  keep  an  engine  of  10-horse  power  in  work  at 
pulling  the  stone  up  to  the  level  of  high  water,  as  was  done  at  the  London  Docks,  where  there  was 
gravel,  the  whole  excavation  would  be  finished  in  the  course  of  4000  hours, -that  is,  in  167  days;  but 
as  so  many  workmen  could  not  be  employed  until  the  works  have  advanced  to  a considerable  extent, 
* cowdmrt  say  that  the  excavation  would  be  formed  in  less  than  a year. 

Mr.  George  Grieve,  engineer  for  Sir  Ji  hn  Hope,  agrees  with  me  that  a 10-horse  engine  would  be 
quite  sufficient  to  pump  the  water  from  the  quarry,  under  the  circumstances  I propose.  No  person 
knows  better  about  it  than  him.  He  has  now  been  working  thirty  years  under  this  rock,  or  under  the 
series  of  winch  it  forms  a bed;  and  from  mining  under  the  sea,  as  he  has  done,  he  is  aware  of  the 
compactness  of  the  rock— -of  its  fitness  for  excluding  the  water  in  the  quarry;  but  even  although  it  were 
as  open  as  gravel,  it  could  still  be  quarried  at  an  advantage.  In  that  case  we  would  not  bank  out  the 
sea  at  all.  Tire  plan  would  be  to  fill  up  the  channel  with  sand  as  fast  as  excavated,  leaving  only  a 
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few  feet  clear  for  tlie  quarriers  to  quarry  down  to  the  required  depth,  and  to  sluice  the  water  away  Appendix  C. 

from  them  to  a steam-engine.  By  this  method  the  quarriers  would  work  only  a few  hours  at  a tide  ; 

and  the  sand  would  have  to  be  afterwards  removed  from  the  channel.  Practical  men  do  not  require  a Leith. 

minute  description  of  this  “ sluicing”  method,  and  a detailed  description  of  it  would  be  tedious.  It  would  nTTj 

not  be  necessary  at  the  Middle  Craig ; but,  if  it  were,  the  stone  quarried  would  cost  4s.  6 d.  per  Mi|ne>  0n  extending 
yard.  . . . the  Harbour  to  the 

Our  eastern  harbour  would  be  much  more  convenient  for  the  existing  interests  of  the  town  of  Leith  east, 
than  Mr.  Cubitt’s  western  harbour.  It  must  be  obvious  that,  were  his  harbour  constructed,  no  vessel 
would  prefer  the  old  shallow  harbour  to  the  new  deep  harbour ; and  that  it  would  soon  be  unnecessary 
to  keep  the  old  channel  open  by  dredging — a recurring  expense  which  would  be  greatly  increased 
after  the  construction  of  Mr.  Cubitt’s  breakwaters  (Report,  page  50).  A vast  deal  of  house  property, 

&c.  would  therefore  be  rendered  comparatively  useless, — indeed,  as  useless  as  if  the  new  harbour  were 
made  at  Trinity.  On  the  other  hand,  my  proposal  would  render  the  old  harbour,  and  the  existing 
interests  in  Leith,  more  available  than  they  are  at  present.  There  is  not  a stone  of  the  old  harbour  in 
the  wrong  place ; they  form  an  essential  part  of  my  improvement ; and  whilst  the  trade  would  be  con- 
tinued where  it  has  existed  for  ages,  the  inhabitants  of  Leich  would  have  the  guarantee  that  no  addi- 
tional house  property  would  he  built  until  the  excess  of  trade  compelled  the  overplus  shipping  to  lie 
in  my  new  basin  ; at  which  time  an  excellent  street  could  be  built  at  Timber  Bush,  along  the  shore 
front  the  old  harbour  to  Constitution  Street,  and  eastward.  This  ground  belongs  to  the  City  of  Edin- 
burgh ; and  by  feuing  it  at  a guinea  a-foot,  that  is,  at  half  the  feu-duty  of  the  grounds  about  the  present 
docks,  it  would  bring  1000/.  per  annum  to  the  city.  This  would  be  an  additional  security  to  the  cre- 
ditors, as  it  would  be  made  a fund  for  paying  them  up,  and,  in  the  mean  time,  enhance  the  value  of 
their  stock-  This  would  he  a better  mode  of  doing  it  than  to  tax  the  inhabitants,  as  is  proposed. 

This  however,  is  not  all  the  ground  rendered  available  by  my  plan, — 120  acres  of  dry  ground  would 
soon  be  formed  about  this  harbour,  fit  for  any  purpose  whatever ; hut  I shall  not  put  a value  on  it, 
lest  it  should  be  conceived  to  be  as  utopian  as  my  anticipations  were  conceived  to  be  about  the  deep- 
ening of  the  water  of  the  Middle  Craig, — anticipations  which,  nevertheless,  were  correct. 

It  has  been  objected  to  my  plan  that  “ it  would  become  silted  up,  both  from  the  sea  and  from  the  river, 
carrying  mud  through  the  gateway  between  the  old  harbour  and  the  new  basin.  I have  already  dis- 
posed of  the  first  part  of  this  objection,  and  I shall  now  review  the  second  part.  The  objectors 
say  that  “ the  docks  are  full  of  mud,  and  that,  therefore,  it  must  also  pass  from  the  old  harbour 
into  my  new  basin.”  I find  no  intimation  of  this  fact  on  record;  nevertheless,  it  may  be  true  to 
some  small  extent.  No  doubt  mud  will  collect  in  any  pool  in  which  vessels  are  loaded  and  dis- 
charged ; and,  besides,  the  muddy  river  runs  into  these  docks  to  supply  the  waste  water  run  out  during 
ebbs  and  neap  tides.  _ . . . 

Circumstances,  however,  are  different  as  regards  my  intended  new  basin ; the  water  in  it  would 
always  be  as  high  as  the  water  in  the  new  harbour.  There  can  never,  therefore,  be  a current  through 
the  gateway  between  the  old  and  new  basins,— especially  when  the  gates  are  to  be  kept  shut ; and  if 
no  current,  there  can  he  no  silt.  But  suppose  that  a little  mud  shall  pass  from  the  old  into  the  new 
harbour  without  being  carried,  objectors  will  surely  admit  that  there  IS  more  to  fear  m Mr.  Lubitt  s 
harbour, os  I have  shown  at  pages  12,  13,  14.  “But,”  say  they,  “we  con  clean  out  that  harbour  by 
allowing  the  water  of  the  docks  to  rush  into  it."  This  is  absurd.  The  bottom  of  that  harbour  will  be 
at  least  eight  feet  below  the  bottom  of  the  docks  ; a discharge  from  the  latter  cannot,  therefore,  reach 
the  bottom  of  the  former,  nor  cause  a current  in  it.  . , . r 

All  objections  I have  heard  to  my  eastern  extension  of  the  harbour  are  of  a nature  similar  to  what  I 
have  alluded  to  at  different  places  of  this  paper,  and  can  be  as  easily  refuted  were  it  necessary.  A little 

attention  to  facts  and  principles  would  render  that  less  needful. 

From  what  I have  said  in  former  pages  regarding  the  influence  of  the  tide  on  silt,  and  regard ng 
the  depth  of  sand  above  the  clay  on  Leith  Sands,  as  affecting  my  estimate  of  expense  I hope  theCorn- 
mission  will  endeavour  to  obtain  the  necessary  information.  A knowledge  of  the  direction  and  force 
of  the  tide  is  of  primary  importance  in  the  designing  of  the  situation,  &c.,  of  the  at 

entrance  of  me  lrubour  to  be  built  in  the  vicinity  oi  Leith ; yet  this  essential  has  never  been 
attended  to,  so  'far  as  I know.  No  doubt  the  direction  and  tore  of  the  currents  are  fla  red  at  the 
middle  of  the  Frith  in  Thomas’s  Survey ; but  these  are  too  far  out  from  the  shor i to  be  of  use  What 
I want  is  a survey  of  the  direction  and  force  between  the  Eastern  group  of  the  Black  Rocks  to  New 

h"eiLPeiand"m°king' borings  are  of  too  expensive  a nature  for  a private  individual  to  undertake ; and, 
beddes,\ltliough  lie  were  if  do  it,  his  labour  would  be  uon-offieii,  --aS 

erceot  himself  At  any  rate,  it  would  be  much  more  satisfactory  if  done  by  the  Commission , and, 
nethans  it  will  be  recollected  tlmt  silent  Nature  can  be  accommodated  m her  operations,  and  made  to 
SRtoTiL ^ bS  nSthlted  nor  coined;  and  ft*  even , after 

the  best  wav  we  can  there  is  still  something  to  feat,— there  may  be  unseen  operations  in  the  water 
which  may  not  be  ducted ; tot,  by  a dfligeit  search  at  this  time,  the  danger  cannot  be  great. 

I am,  &c„ 

To  the  Hon.  the  Commissioners  for  Improving  John  Milne. 

the  Harbour  of  Leith. 

Note. — After  these  pages  were  prepared  for  publication,  I K^dfthoul'S 

£Si5°"’Th“rende»»^ 

irto^rbSi”^1 1 ■» ,he  c"- 

siou  can  ascertain  whether  the  plans  to  be  proposed  are  suitab  e r 
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64  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

No.  15. 

Second  Report  by  TV.  Cubitt , Fsq.,  F.  R.  S.,  on  Leith  Harbour  and  Docks. 
gIR  6,  Great  George  Street,  Westminster,  May  13,  1839. 

Adverting  to  a communication  of  the  24th  December  last  (25,S14H),  addressed  to  Mr.  Walker 
and  myself,  calling  upon  us  to  inspect  the  harbour  and  docks  at  Leith,  and  to  report  jointly  our 
opinion  thereon,  as  to  the  plan  and  means  best  calculated  for  “ securing  to  the  port  of  Leith  the 
additional  accommodation  required  by  the  shipping  and  commercial  interest,  including  the  provision  of 
a low-water  pier,” — and  with  reference,  also,  to  two  letters  between  Mr.  Walker  and  myself  of  the 
22nd  ult.,  explanatory  of  my  making  this  separate  communication,  I have  now  the  honour  of  sub- 
mitting to  you,  for  the  information  of  the  Lords  Commissioners  of  her  Majesty’s  Treasury,  the 
following  report  upon  this  subject,  showing, — 

That,  in  compliance  with  the  instructions  above  referred  to,  Mr.  Walker  and  myself  proceeded  to 
Edinburgh  on  the  ISth  January, — arriving  there  on  the  evening  of  the  21st, — and  devoted  the 
following  week  to  the  matters,  and  things  referred  to  our  inquiries  and  consideration,  by  putting 
ourselves  in  communication  with  the  Commissioners  of  Leith  Harbour,  making  an  examination  of  the 
same  personally,  and  of  the  various  plans  submitted  for  its  improvement ; and  causing  such  surveys  and 
soundings,  &c.,  to  be  made  as  appeared  to  us  necessary  for  duly  ascertaining  the  facts  requisite  to 
guide  us  in  forming  our  plans.  This  duty  we  confided  to  Mr.  George  Buchanan  of  Edinburgh,  civil 
engineer,  assisted  by  Mr.  Dali,  the  harbour  master;  and  Mr.  Walker  also  sent  down  a practical 
man  from  London  to  make  some  borings  between  Leith  docks  and  Newhaven,  and  in  the  vicinity 
of  the  present  harbour  entrance. 

We  bad  also  before  us  all  the  plans  and  propositions  of  various  kinds  for  the  improvement  of  this 
harbour,  as  contained  in  the  report  of  the  Select  Committee  of  the  House  of  Commons  in  1835,  together 
with  some  subsequent  projects  and  propositions  for  the  same  purpose  by  Mr.  Milne  and  another;  but, 
after  a careful  consideration  of  the  whole,  we  concurred  so  fur  in  opinion  that,  of  all  the  general  plans 
for  the  improvement  of  the  port,  the  two  most  practicable  were  either  to  improve  the  present  harbour 
by  means  of  its  existing  entrance,  as  proposed  by  Mr.  Walker,  or  to  construct  a new  harbour  between 
the  entrance  of  the  present  harbour  and  Newhaven  pier,  with  a sufficiently  deep  entrance  at  low  water, 
and  to  excavate  a channel  from  thence  to  quays,  or  low-water  piers,  or  landing  places  (contiguous  to 
the  public  road)  between  Leith  and  Newhaven,  connecting  the  same  with  the  present  harbour  and 
docks  of  Leilh  by  means  of  a lock,  at  the  west  end  of  the  western  dock,  should  such  junction  in  the 
first  instance  be  deemed  necessary. 

Having  had  the  honour  to  be  called  upon  by  the  Lords  Commissioners  of  the  Admiralty,  in  the 
year  1834,  to  examine  into  the  state  of  the  harbour  and  docks  at  Leith,  with  a view  to  making  it 
eligible  for  large  steamers  and  other  vessels  at  all  times  of  the  tide,  I at  that  time  made  a very  careful 
investigation  of  the  whole  subject,  the  result  of  which  is  contained  in  a report  to  the  Admiralty, 
accompanied  by  plans  of  the  proposed  works,  and  estimates  of  the  probable  expense  of  carrying  them 
into  effect. 

Having  also,  after  a lapse  of  nearly  five  years,  and  a frequent  recurrence  to  the  subject  during  the 
interval,  again  visited  Leith,  with  a view  to  the  present  inquiry,  and  gone  over  all  the  circumstances 
connected  with  the  improvement  of  the  port  for  the  present  trade, — for  a larger  class  of  sailing  vessels, 
— for  large  steam  vessels, — for  the  Fife  and  Mid  Lothian  ferries, — and  for  the  fishery  trade,  so  as  to 
have  ingress  and  egress  at  low  water,  both  to  convenient  quays  or  landing  places,  as  well  as  to  the 
present  docks,  I can  see  no  method  of  so  well  answering  all  those  purposes  at  so  little  cost,  and  which 
will  so  soon  eorne  into  practical  use,  so  as  to  be  available  for  business  long  before  completion,  to  the 
extent  and  to  within  the  limits  as  to  expense  prescribed  by  our  instructions,  as  a plan  on  the  same 
principles  as  that  which  I had  the  honour  of  submitting  to  the  Admiralty  in  1834,  a modification  of 
which  accompanies  this  report. 

The  principal  features  of  this  plan  are  its  comprehensiveness  and  extreme  simplicity. 

The  object  contemplated  is  to  enclose  the  whole  of  the  strand  or  shore  between  Leith  docks  and 
Newhaven  pier  by  means  of  two  plain  rubble  stone  breakwaters, — one  projecting  from  the  north-west 
angle  of  Leith  docks,  about  3200  feet  in  length,  and  the  other  from  the  extreme  end  of  Newhaven  pier 
about  1200  feet  in  length,  converging  together  to  within  about  300  feet,  so  as  to  form  an  entrance 
with  12  feet  depth  of  water  at  the  low-water  of  ordinary  spring  tides,  and  enclosing  about  80  acres  of 
water  surface  at  high  water. 

During  the  construction  of  these  breakwaters,  a channel  would  be  in  the  course  of  formation  from 
the  place  of  the  proposed  entrance  to  the  shore,  at  a point  about  one-third  of  the  way  from  Newhaven 
pier  to  Leith  docks,  where  a low-water  pier  or  landing  wharf  would  be  erected,  and  the  works  be  at 
once  available  for  steamers  of  all  classes,  at  a low-water  pier  under  cover  of  an  enclosed  harbour,  at  an 
outlay  not  exceeding  74,500Z.  and  in  a space  of  time  not  exceeding  two  years  from  its  commencement, 
inasmuch  as  making  the  breakwaters,  dredging  the  channel  to  the  quay  or  low-water  pier,  and  building 
the  latter,  as  well  as  forming  the  road  leading  thereto  in  connection  with  Leilh  and  Edinburgh,  would 
a’l  proceed  simultaneously  without  in  the  slightest  degree  interfering  with  each  other. 

By  pursuing^ this  plan,  that  portion  of  their  Lordships’  instructions  relative  so  the  11  provision  of  a 
low-water  pier”  (and  which  is  in  fact  the  accommodation  first  needed),  would  be  amply  and  efficiently 
met,  much  within  the  limits  of  the  sum  (125,0007.)  to  which  the  improvements  are  by  the  same 
instructions  confined ; and  the  remaining  part  of  the  question,  as  to  whether  the  balance  would  be 
better  applied,  as  regards  the  shipping  and  commercial  interests  of  Leith,  in  carrying  out  this  plan  by 
extending  the  low-water  channel  along  shore  to,  and  into  the  western  dock  of  Leith,  or  in  completing 
the  extension  of  the  present  pier  of  Leith  harbour  to  the  extent  of,  and  round  to  the  Mortella  Tower,  as 
recommended  in  my  former  report  of  September,  1834  (and  at  this  time  partially  carried  into  effect  by 
the  present  harbour  engineer),  is  a question  that  would  perhaps  be  better  left  to  the  discretion  of  the 
Commissioners  of  Leith  Harbour,  after  the  new  western  low-water  harbour  and  pier  (according  to  the 
plans  which  I have  the  honour  to  submit  herewith),  shall  have  been  made  available  to  the  public  to 
the  extent  above  pointed  out. 

_ The  considerations  which  induce  me  so  strongly  to  recommend  this  plan,  after  a mature  con- 
sideration of  the  subject,  are  its  great  simplicity  and  economy,  and  the  fact  that,  if  gradually  carried 
into  effect,  or  by  successive  steps  or  portions  at  different  times,  every  portion  completed  will  be 
perfect  in  itself,  as  far  as  it  goes,  and  well  worth  the  money  expended  upon  it;  for  example, — ■_ 
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I.  By  making-  two  breakwaters,  as  shown  in  the  plan,  about  80  acres  of  a still-water  harbour,  with  a 
depth  of  from  10  to  12  feet  at  its  entrance  at  low-water,  would  be  enclosed  between  Leith  docks  and 
Newhaven  pier,  which  would  protect  the  whole  line  of  shore  (much  of  which  is  Government  property) 
between  those  two  points ; all  the  steam-ferry  business  to  Newhaven  pier  would  be  brought  under 
cover  of  a good  harbour  and  quiet  landing  in  all  weather  ; an  ample  asylum  for  boats  and  vessels  of 
all  kinds  to  resort  to,  for  lying  up  in,  hauling  up  for  repairs,  or  careening,  would  thus  be  provided, 
together  with  a safe  and  secure  harbour  for  the  fishing  trade,  and  fishing-boats  of  all  kinds  to  use  with 
safety  in  all  weathers  at  Newhaven ; and  all  this  at  an  outlay,  if  judiciously  expended,  of  not  exceeding 
62,000/. 

II.  The  next  step  in  this  mode  of  improving  the  port,  would  be  to  complete  the  entrance  channel 
to  12  feet  in  depth  below  the  low-water  from  the  entrance  between  the  two  breakwaters  to  the  shore 
east  of  Newhaven,  and  along  the  same  15  feet  deep  in  front  of  the  Government  property  at  Annfield 
and  Anchorfield,  and  to  erect  a low-water  pier,  wharf,  or  landing-place,  of  not  less  than  500  feet  in 
length,  in  front  of  the  said  Government  property  at  Annfield,  and  along  the  waste  ground  of  New- 
haven Links,  and  from  this  low-water  pier  or  landing-place,  to  form  a road  along  the  shore  to  Leith 
via  Dock  Street ; and  also  to  Edinburgh  vid  the  new  road  called  “Great  Junction  Street,”  clear  of  all 
tolls  or  road  imposts  (as  I am  informed)  ; or  access  will  also  be  had  to  Edinburgh  from  the  proposed 
quays,  as  at  present,  up  “ Whale  Brae,”  all  which  entrance  channel,  low-water  pier,  and  roads  of 
communication,  might  be  effected  for  an  outlay  of  12,500/.  or  thereabouts,  making  a sum  total  of 
74,500/.  for  the  new  western  harbour  above  described,  and  the  access  to  an  accommodation  of  a 
low-water  pier  suitable  for  steamers  of  the  largest  class,  and  for  sailing  vessels  of  all  kinds  to  load  and 
discharge  cargoes,  or  to  fill  up  or  lighten  cargoes,  if  too  deep  to  enter  or  leave  the  docks  at  Leith,  till 
such  time  as  a western  entrance  thereto  may  be  effected. 

III.  To  complete  this  arrangement,  the  remaining  step  would  be  to  deepen  and  dredge  out  a channel 
in  continuation  from  the  low- water  pier  to  the  western  end  of  Leith  docks,  to  15  feet  in  depth  at  low- 
water,  construct  another  landing-pier  or  wharf  of  500  feet  in  length,  opposite  to  the  end  of  Dock  Street 
and  Great  Junction  Street,  and  there  make  an  entrance  lock  60  feet  in  width  into  the  western  dock  at 
Leith,  by  which  means  the  whole  of  the  present  harbour  of  Leith  would  be  connected  with  the  new 
western  entrance  and  harbour,  and  the  present  docks  at  Leith  become  common  to,  and  accessible  by, 
both  entrances,  and  by  the  new  entrance  at  all  times  of  tide,  so  that  the  largest  vessels  which  could 
frequent  the  docks  would  never  be  prevented  entering,  or  be  detained  from  sailing  on  account  of 
tides, — this  third  step  or  stage  of  the  improvement  might  be  executed  for  a sum  not  exceeding  50,000/., 
being  in  the  whole  124,500/.  for  carrying  the  entire  of  this  amended  plan  for  a western  harbour  and 
entrance  to  Leith  docks  and  harbour  into  effect. 

IV.  Should  it  he  deemed  of  more  importance  to  the  shipping  and  commercial  interests  of  Leith 
(in  case  there  should  not  be  funds  forthcoming  or  available  for  the  whole),  to  complete  the  new  weir, 
or  extension  of  the  present  eastern  pier  of  Leith  harbour  to  the  extent  of  the  Mortella  Tower,  instead 
of  connecting  the  new  western  harbour  and  entrance  with  Leith  harbour  and  docks,  agreeably  with 
the  preceding  or  third  proposition,  it  could  be  done,  as  the  great  desideratum  of  a low-water  pier  would 
he  accomplished  by  carrying  into  effect  the  propositions  Nos.  1 and  2. 

The  expense  of  completing  this  eastern  pier  would  be  about  20,000/.,  making,  with  Nos.  1 and  2 
of  the  western  harbour  and  low-water  pier,  a total  of  94,500/.,  being  still  considerably  within  the  limits 
of  the  proposed  loan,  and  leaving  Leith  harbour  in  a most  improved  state,  and  capable  of  such  final 
improvement,  at  the.  least  possible  expense,  either  east  or  west,  as  experience  may  point  out  to  be  the 
most  expedient. 

As  regards  the  question  of  improving  the  harbour  of  Leith,  by  means  of  its  present  entrance,  and 
constructing  landing-quays,  &c.,  upon  the  site  of  the  outer  (or  Mr.  Chapman’s)  harbour,  which  would 
have  to  be  filled  up  and  whurfed  round  for  the  purpose,  and  making  an  entrance  into  Leith  docks  on 
their  north  side  (according  to  Mr.  Walker’s  proposition),  I see  so  many  objections,  as  regards  both 
expediency  and  expense,  that,  although  it  may  be  practicable,  I cannot  join  in  recommending  its 
adoption  for  the  following,  amongst  many  other  reasons: — 

1.  The  entrance,  with  a wider  and  deeper  channel  than  at  present,  will  be  more  subject  to  silt  up, 
on  account  of  being  the  outlet  for  the  Water  of  Leith,  as  a great  portion  of  the  silt  and  deposit  brought 
down  by  that  stream  (which  with  a larger  entrance  will  become  almost  stagnant  during  the  time  of 
flood),  will  be  backed  up  and  settle  in  the  new  channel,  or  in  any  deep  or  low-water  harbour  leading 
off  from  it  towards  the  docks,  as  has  been  the  case  in  the  outer  harbour,  formed  by  Mr.  Chapman, 
within  the  western  pier;  but  which  will  not  be  the  case  as  regards  a new  harbour  distinct  from,  and  to 
the  westward  of,  the  Water  of  Leith,  with  respect  to  alluvial  deposits  from  that  stream. 

2.  The  new  quays,  or  landing-places,  and  what  should,  in  fact,  comprise  the  advantages  of  a low- 
water  pier,  whether  formed  on  the  raised  surface  of  the  present  outer  harbour,  or  along  the  back,  or 
north  side  of  the  docks,  will  not  be  in  so  convenient  a situation,  either  as  regards  goods  or  passengers, 
as  the  landing-quays  which  I propose  to  make  along  the  shore  between  I.eith  docks  and  Newhaven, 
inasmuch  as  every  person,  and  all  goods  landed  or  shipped  at  the  back  of  the  docks,  must,  of  necessity, 
have  to  cross  the  docks  to  reach  the  shipping  places  ; whereas,  on  the  western  plan,  nothmg  would 
interfere  with  the  use  or  privacy  of  the  present  docks. 

3.  The  convenience  at  the  back  of  the  docks  would  be  of  little  or  no  use  to  the  fishing  trade,  and 
very  inconvenient  to  the  steam-ferry  (Fife  and  Mid  Lothian)  business,  both  of  which  would  be  greatly 
and  immediately  benefited  by  the  enclosure  of  the  western  harbour;  and, 

4.  The  expense  of  thus  improving  the  present  harbour,  in  the  first  instance,  as  also  the  annual  cost 
of  its  maintenance,  will  in  my  judgment  be  far  greater,  with  less  convenience,  and  its  capability  ot 
future  extension  and  utility  much  less,  than  by  enclosing  a western  harbour  with  a low-water  pier  or 
piers  within  it,  and  connecting  the  same  with  the  present  docks  and  harbour  of  Leith  by  means  of  a 
lock,— at  the  same  time  completing  the  present  entrance  to  the  harbour  of  Leith  to  the  full  extent  to 
which  it  is  fairly  capable  of  being  improved  by  carrying  out  its  pier  as  far  as  the  Mortella  lower. 

I have,  &c., 

To  the  Secretary  of  the  Treasury.  ^ ' Cobitt. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Report  by  James  Walker,  Esq.,  F.  R.  S'.,  on  Leith  Harbour  and  Docks. 

Sin,  London,  June  19, 1839. 

I duly  received  your  letter  of  the  24th  December  last,  informing-  me  that  the  Lords  0f  tli 
Treasury,  having  had  imposed  upon  them  the  duty  of  deciding  upon  the  best  plan  to  be  adopted  f 
the  improvement  of  the  port  of  Leith,  were  anxious,  in  the  exercise  of  the  discretion  'bus  vested  j 
them,  to  avail  themselves  of  the  practical  advice  and  assistance  of  Mr.  Cuhitt  and  myself-  an(j 
therefore,  requesting  us  to  undertake  the  employment,  and  proceed  to  Scotland  for  the  purpose  with 
the  least  possible  delay. — We  were  directed  to  have  under  our  consideration  the  plans  laid  before  the 
Select  Commiitee  of  the  House  of  Commons,  and  also  any  proposals  on  Leith  Harbour  subsequently 
made  for  its  improvement,  but  not  to  coniine  ourselves  to  thi  consideration  of  existing  plans,  as  their 
Lordships’  desire  was  to  be  furnished  with  such  a plan  as  would  secure  to  the  port  of  Leith  the 
additional  accommodation  required  by  the  shipping  and  commercial  interests,  including  the  ]n-ovision 
of  a low-water  pier ; and,  in  order  to  obtain  more  detailed  information  as  to  the  nature  and  extent  of 
the  additional  accommodation  required,  we  were  desired  to  communicate  with  the  Commissioners  of  the 
Harbour  on  the  spot.  Our  particular  attention  was  called  to  the  limit  of  expense  within  which  we  were 
called  to  confine  ourselves,  in  reference  to  any  plan  to  be  pi-oposed  to  the  Board  ; mul  as  the  legislature 
had  limited  the  authority  to  their  Lordships  of  postponing  the  security  at  present  enjoyed  by  Govern- 
ment over  the  property  at  Leith  to  one  hundred  and  twenty-five  thousand  pounds,  we  were  informed 
that  any  plan  of  improvement  must  be  projected  with  reference  to  an  expenditure  not  exceedin'*  that 
amount,  beyond  which  the  Treasury  has  no  authority  nor  means  of  providing  for  the  additional  outlay 
nor  would  their  Lordships  he  prepared  even  to  sanction  an  expenditure  to  die  above  amount,  unless  the 
benefits  to  the  port  and  harbour,  and  to  the  public,  were  manifest  and  proportionate. 

In  consequence  of  the  above  instructions,  Mr.  Cubitt  and  I proceeded  to  Leith  in  January,  and 
commenced  the  necessary  survey  and  inquiries.  On  the  22nd  of  that  month  we  attended  a full  meeting 
of  the  Commissioners,  when  most  of  the  gentlemen  present  gave  their  opinion  of  the  want  of  accommo- 
dation that  was  required,  and  several  stated  their  ideas  as  to  the  best  mode  of  giving  it.  At  the  same 
meeting  a resolution  was  passed  requesting  us  to  examine  the  alteration  proposed  by  Mr.  Leslie,  at  the 
wooden  quay  in  the  harbour,  for  the  purpose  of  affording  additional  quayage  for  steam-vessels,  and  also 
calling  our  special  attention  to  the  weir  at  the  end  of  the  cast  pier.  During  the  four  following  davs  our 
attention  was  devoted  to  the  surveys  and  examination  of  the  above  important  matter  referred  to  us!  We 
had  also  conferences  with  Captain  Dali,  the  Harbour  Master,  Mr.  Pliin,  the  Secretary,  and  such  other 
gentlemen  as  were  desirous  of  expressing  their  opinions,  particularly  Mr.  Milne,  Engineer,  from  whom 
we  have  had  several  communications,  and  we  also  met  the  Provost  and  some  of  the  gentlemen  belon«im* 
to  Leith,  by  invitation,  at  the  then  Lord  Advocate’s. 

The  surveys,  sections,  and  borings  of  the  ground  between  Leith  and  Newhaven  were  obviously 
necessary  for  our  ascertaining  the  quantity  and  quality,  and  consequently  the  cost  of  the  excavations,  to 
form  a harbour  at  that  place,  but  on  finding  that  these  had  not  been  taken  with  the  accuracy  which  was 
requisite,  we  instructed  Mr.  Buchanan,  engineer,  whose  experience  in  such  mutters  is  well  known  in 
Scotland,  to  assist  us  in  the  details.  The  result  of  some  of  his  surveys  we  received  while  in  Edinburgh, 
hut  their  completion,  and  making  the  borings,  was  continued  after  we  left,  and  was  a work  of  time  and 
labour,  to  assist  in  which  I sent  down  Mr.  Lee,  a person  of  practical  experience  in  such  works,  and  in 
whose  opinion  I had  confidence.  The  whole  have  been  done  to  our  satisfaction. 

Mr.  Cubitt  and  I have  already  reported  our  opinion,  that  it  is  desirable  to  execute  the  improvement 
at  the  wooden  quay  as  proposed  by  Mr.  Leslie.  It  now  remains  that  we  state  our  opinions  on  the 
principal  question,  which  is  by  no  means  an  abstract  one,  but  lia9  a limit  of  expense  of  125,000/.,  and 
two  objects,  as  expressed  in  your  letter,  which,  after  the  general  directions  before  referred  to,  states, 
that  the  Lords  of  the  Treasury  had  committed  the  important  duty  into  our  hands,  in  full  confidence 
that  we  should  be  able  to  recommend  to  their  Lordships  such  a plan  for  the  improvement  of  the 
harbour  and  docks  at  Leith  as  would  justify  their  Lordships  in  sanctioning  its  execution,  and  enabling 
them  to  carry  out  the  intention  of  the  Legislature,  by  providing  for  the  preservation  and  prosperity 
of  the  trade  of  Leith,  and  by  rendering  and  preserving  the  security  originally  granted  to  the 
txovernment  available  and  sufficient.  As  we  are  thus,  by  our  instructions,  specially  debarred  from 
recommending  any  plan  of  which  the  estimate  shall  exceed  125,000/.,  no  other  reason  or  apology  can 
be  required  for  my  not  recommending  any  plan  of  the  nature  designed  by  Sir  John  Renuie  and 
Mr.  Anderson  for  the  west,  or  by  Mr.  Milne  for  the  east  of  the  present  harbour,  as  I consider  all  of 
these,  However  ingenious,  quite  beyond  the  limits  of  expense,  but  at  once  refer  you  to  the  accompanying 
esigns  Prepared  by  me,  as  being,  under  the  cii-jumstances,  so  far  as  respects  the  situation  and  general 
ieatures,  but  with,  perhaps,  alterations  in  the  detail,  the  two  designs  between  which  the  choice  ought, 
so  lar  as  I can  judge,  to  lie. 

The  one  which  may  be  called  the  western  or  Leith  and  Newhaven  plan,  proposes  the  formation  of 
a harbour  between  the  present  harbour  and  Newhaven,  the  site  recommended  by  most  of  the  engineers 
a'fe.^eeni  C°™U Un\-ASf  resp(rcts  tlie  general  design,  the  plan  may  be  considered  as  a modifi- 

wS  „ P k-n  9ub‘u  T°rmer  y prepared*  and  which  is  described  by  the  dotted  lines  thus 

ITJET”  ,D  Edl"^rgh  I suggested  to  Mr.  Cubitt  what  appeared  to  me  improvements  on  his 
SI  are  -n0W  del'neated  and  recommended.  They  consist  principally  in  not  interfering  with 

wnnlH en,pier<J  nor  ,™at!nal dy  with  the  ground  used  by  the  fishermen,  by  which  much  expense 
3°  5 Sf1Vfd‘  kecondly,  in  leaving  a larger  space  between  the  harbour  and  the  present  road  over 

the  dibs,  to  be  applied  as  quay-room,  road,  and  otherwise,  which  has  also  the  advantage  of  carrying 
St!rIn«ftTJeePirWate-  8nd  les™S  the  excavations.  Thirdly,  an  alteration  in  the  line  and 
breakwater  is  proposed,  which  will  be  better  understood  by  reference  to  the  plan  itself; 
and  the  position  of  the  jetties  or  berths  is  considerably  varied.  The  line  of  Mr.  Cubitt’s  western 

breakwater  is  adopted  without  alteration. 

The  construction  of  the  breakwater  I propose  also  to  be  with  a clay  nucleus,  and  the  only  alteration 
in  tins  respect  is  the  introduction  by  me  of  one  foot  of  broken  stone  between  the  clay  and  the  stone 
facing  or  paving,  and  lessening  the  inner  or  harbour  slope.  The  pier-heads  are  proposed  to  be  built  of 
stone  for  the  safety  of  vessels  entering,  and  for  a capstern  and  lighthouse 

This  plan  proposes  an  entrance  two  hundred  feet  wide,  brought  to  twelve  feet  below  low-water  (the 
level  of  the  dock  silt),  with  a cut  or  canal  of  the  same  width  up  to  the  berths  or  south  side,  in  front  of 
which  the  clear  width  is  proposed  to  be  three  hundred  and  twenty  feet,  one  hundred  feet  wider  than 
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Mr.  Cubitt’s  plan,  but  not,  in  my  opinion,  too  wi  le  for  large  steamers.  The  excavation  is  supposed 
partly  to  be  applied  to  form  a road  of  50  feet,  and  a quay  of  100  feet  in  width.  Five  wooden  jetties 
for  steamers,  and  one  slip  or  inclined  way,  similar  to  those  constructing  at  Oranton,  are  proposed. 
The  length  of  the  jetties  and  slope  is  two  thousand  feet,  thus  affording  a spacious  frontage. 

I have  shown  by  dotted  lines  the  situation  for  a lock  into  the  docks.  In  his  estimate  previously 
delivered,  Mr.  Cubitt  included  the  formation  of  a lock  as  part  of  his  estimate,  12-3,000/.,  but  the  limit 
of  expenditure  appears  to  me  to  preclude  this,  the  amount  of  the  works  I have  described  and  shown 
upon  the  plan,  being  120,000/.  This  sum  is  exclusive  of  compensation,  if  any,  required  for  property 
at  or  near  Newhaven.  A large  space  of  the  shore  is  left  for  the  fishing- boats,  the  owners  of  which  will 
derive  much  benefit  by  the  protection  of  tlie  breakwater. 

Having  thus  done  what  I thought  the  best  upon  the  principle  of  a harbour  between  Leith  and  New- 
haven (the  western  plan),  I have  now  to  describe  what  may,  1 think,  be  done  upon  the  principle  of 
extending  and  improving  the  present  harbour,  which  may  be  described  as  the  eastern  or  Leith  design, 
Mr.  Cubitt  being  decidedly  of  opinion  that  any  attempt  at  a joint  design  for  extension  and  improvement, 
through  the  present  entrance  would  be  fruitless,  has  been  the  cause  of  our  Reports  being  separate.  As 
there  are  advantages  and  disadvantages  by  both  plans,  I have  thought  right  to  consider  and  prepare  a 
design  for  each,  that  both  might  be  brought  fully  forward  in  coming  to  a decision  on  a matter  so  very 
important  to  the  interests  of  Leith  in  particular,  and  I should  have  preferred  Mr.  Cubitt's  joining  me  in 
this,  and  letting  our  final  recommendation  wait  the  issue  of  our  joint  inquiry  and  estimate. 

The  plan  No.  2 exhibits  my  idea  of  the  eastern  or  Leith  design  ; the  extent  of  the  present  will  be 
easily  distinguished  from  Ihe  proposed  harbour  by  reference  to  the  plan  No.  1. 

It  will  be  seen  that  the  entrance  is  proposed  to  be  extended  into  10  feet  to  11  feet  water  at  low-water 
spring  tides,  which  is  to  be  deepened  to  12  feet,  and  a direction  nearly  north,  by  compass,  is  given  to  it, 
to  protect  it  from  the  northerly  winds,  and  to  render  the  access  easy.  The  east  pier  is  proposed  to  be 
carried  out  with  a platform  upon  the  same  principle  as  Mr.  Chapman’s,  but  of  greater  strength  every 
way,  as  the  work  advances  outwards,  and  with  a pier-head  of  squared  stone  furnished  with  a capstern 
and  lighthouse. 

On  the  west  side  the  harbour  will  be  bounded  by  a breakwater  of  nearly  the  same  construction  as 
is  proposed  for  the  breakwater  of  the  western  plan,  No.  1,  the  present  western  breakwater  being  to  be 
taken  down,  and  at  a clear  distance  of  320  feet  from  the  new  breakwater  a quay-wall  is  proposed  to  be 
built, — the  space  between  the  breakwater  and  the  quay,  which  will  form  the  new  deep-water  harbour, 
being  to  be  excavated  to  the  depth  of  12  feet  below  low- water. 

The  excavation  from  this  space,  and  generally,  will  be  applied  to  raise  the  ground  behind  the  wall, 
so  as  to  form  a quay  1450  feet  long  by  100  feet  wide,  having  a slip  and  a beaching  place  at  the  north 
end,  behind  which  is  a road  50  feet  wide  to  communicate  with  the  north  quay  of  the  present  west  dock, 
— a road  parallel  to  this  north  quay  will  lead  to  the  passage  between  the  docks,  and  by  the  east  end  of 
the  east  dock  into  the  town.  Between  the  quay  and  road,  as  above  described,  and  the  present  passage 
of  the  harbour,  will  be  a space  of  ground  of  nearly  20  acres,  or  96,800  square  yards,  the  whole  of 
which,  the  material  proposed  to  be  excavated  or  dredged  will  not  be  sufficient  lo  raise  to  the  proper 
level  for  yards,  &c.,  but  upon  which  any  future  dredged  material  may  conveniently  be  laid,  and  the 
ground  improved,  so  lhat  in  case  of  more  berths  being  required,  at  any  distant  period,  a quay-wall  or 
jetties  may  be  formed  on  the  west  side  of  the  present  channel,  by  widening  it  for  a length  of  1SOO  feet, 
with  a wharf  and  a road  behind  them,  as  shown  by  dotted  lines,  and  described  on  the  plan.  Even 
after  this  there  would  still  be  left  a triangular  unappropriated  space  of  12  acres,  or  58,080  square  yards, 
to  be  used  as  yards  or  otherwise,  as  may  be  requisite. 

I have  shown,  by  dotted  lines,  the  situation  for  a lock  from  the  proposed  harbour  into  the  docks,  but 
this  forms  no  part  of  the  estimate  ; and,  should  the  nature  and  exteut  of  trade  and  the  funds  at  any 
time  permit  it,  it  will  be  worth  considering  if  the  lock  bad  not  better  be  made  toward  the  lower  end  of 
the  proposed  harbour  or  quay  above  described,  by  which  the  new  harbour  would  be  converted  into  a 
steam  dock,  with  a lock  of  sufficient  depth  and  width  for  the  largest  vessel  to  pass  at  low  water.  In 
this  case  the  west  side  of  the  channel  into  the  present  harbour  might  be  deepened,  and  become  an  outer 
harbour.  This  is  prospective,  but  it  is  proper  so  to  look  in  laying  down  any  general  plan  of  improve- 
ment, that  room  may  be  given  for  extension  afterwards.  In  the  same  way  I may  add,  that  the  top  ol 
the  western  breakwater  maybe  widened,  and  jetties  or  a wall  formed  to  make  the  whole  of  that  side 
into  berths,  but  it  may  be  long  before  this  is  required. 


Estimate. 

The  amount  of  the  estimate  of  the  above-described  works,  made  at  the  same  prices  as  the  western 
plan,  is  122,000/.  . , 

In  addition  to  the  large  scale  drawings,  I have  coloured  both  the  designs  upon  one  of  the  engravings 
from  Messrs.  Dali  and  Leslie’s  survey,  by  which  they  are  distinctly  brought  into  comparison,  the 
Leith  and  Newhaven  design  being  coloured  blue,  the  Leith  design  red. 

Comparison. 

On  comparing  the  two  designs,  the  Leith  and  Newhaven  has  an  advantage  in  having  the  deep  water 
nearer  the  shore  than  the  Leith  design,  which,  in  order  to  get  into  10*  feet  of  water,  requires  as  great 
an  extension  from  the  end  of  the  present  pier,  as  the  distance  from  the  shore  of  the  Leith  and  JNew- 
baven  entrance  does  to  get  into  11*  feet.  The  Leith  design  has,  however,  a length  ot  only  330  yards 
of  new  pier  beyond  the  end  of  the  present  weir  to  reach  the  proposed  pier-head. 

There  is  a good  communication  by  Great  Junction  Street  to  Leith  Walk._  Both  designs  have  this 
in  common  : but  the  Newhaven  end  of  the  western  design  has  also  communication  by  the  Isewhaven- 
road,  and  by  IheEdinburgh  and  Newhaven  Railway,  when  formed,  for  which  the  eastern  design  is 
much  less  convenient.  , T ...  A 

The  effect  of  the  western  or  Leith  and  Newhaven  plan  upon  the  property  between  Leith  ana  jNew- 
haven  will  be  lo  increase  its  value  for  building  purposes,  particularly  towards  the  Newhaven  end,  as 
that  end  will  be  the  first  done,  and,  being  nearest  the  entrance,  will  always  be  the  more  desirable,  r or 
the  same  reason  Leith,  particularly  the  eastern  part  of  it,  and  the  property  upen it -e i presen  ar  oi.  , 
will,  to  say  the  least,  not  be  improved  by  the  execution  of  the  western  design.  I believe  that  none  oi 
the  property  between  Leith  and  Newhaven,  which  will  thus  be  improved  by  the  wet  n ® 5 
belongs  to  the  Commissioners  of  the  harbour,  but  some  part  of  it  does  to  the  Ordna  c » • 

Generally,  it  is  too  high  to  be  conveniently  connected  as  yards  or  warehouses  wi  i i , ’ 

will  be  well  situated  for  dwellings.  The  connection  between  the  jetties,  or  wharfs,  upon  tne  western 
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designs  and  the  present  warehouses  in  Leith,  may  be  conveniently  formed  by  a railway  when  th 
desirable.  The  amount  (125,000/.)  named  by  the  Treasury,  was,  I apprehend,  formed  upon°lI 
Cubitt.’s  former  plan  and  estimate  of  the  western  site,  which  may  be  so  far  an  argument  in  fav 
it ; but  then  a lock,  communicating  with  the  docks,  was  included,  which,  according  to  the  measuvem  F 
and  prices  I have  taken,  there  is  no  money  for.  eilts 

The  approach  to  the  entrance  of  the  harbour  of  the  Leith  and  Newliaven  design  is  probably  1 
exposed,  and  the  land  approach  to  the  quays  is  more  free  and  uninterrupted  than  by  the  Leith  nla^ 
which  has  to  cross  the  west  quay  of  the  docks,  or  one  of  the  bridges.  " n> 

The  entrance  is  also  half  a mile  higher  up  the  river  than  the  entrance  of  the  Leith  or  east 
design.  This  may  give  it  an  advantage  in  respect  to  the  Fife  ferries,  but  I am  not  sufficient 
acquainted  with  the  Fife  shore  to  give  a decided  opinion  on  this,  as  several  places  upon  that  side  clai  J 
to  be  the  best  for  the  ferry  station.  m 

So  far  the  balance  of  advantages  appears  in  favour  of  the  Leith  and  Newliaven  design.  In  reference 
to  the  eastern  or  Leith  plan,  it  may  be  stated,  that  the  design  is  only  carrying  out  and  improving  the 
present  harbour,  which  has  been  in  operation  with  great  advantage  during  the  last  twenty  years  B 
That  the  property  of  Leith,  the  old  harbour  and  the  present  approach  and  entrance  to  the  docks  will 
be  improved  by  it  is  evident;  and  the  trade,  as  well  as  the  attention,  superintendence,  and  expense  be 
confined  to  one  harbour,  and  that  one  the  harbour  of  Leith,  in  place  of  two  entrances  and  two  h’ar 
burs,  the  effect  of  which  may  be  that  one  of  them  will  be  neglected,  or  at  the  best  not  improved 
The  water  of  Leith  acts  as  a scour  in  times  of  freshes,  but  the  mud  and  rubbish  then,  brought  ’down 
by  it  tend  to  counteract  this  useful  effect,  and  is  an  objection  in  the  present  harbour,  and  in  any  im. 
provement  of  it,  for  the  deeper  and  wider  the  entrance  is  made,  the  less  will  the  power  of  land  floods  be 
in  carrying  the  impurities  and  obstructions  out  of  the  harbour.  In  the  schemes,  however,  which  have 
been  proposed  for  remedying  this,  I think  the  evil  has  been  overrated.  Mr.  Chapman’s  opinion  was 
that  the  freshes  or  speats  did  more  than  remove  the  injurious  effects  arising  from  the  rubbish  thrown 
into  the  river.  The  quantity  of  rubbish  may  have  increased  since  Mr.  Chapman’s  time,  and,  as  it  is 
injurious,  it  should  be  prevented  as  much  as  possible.  As  the  entrance  of  the  harbour  is  already  at  or 
below  low-water  of  spring-tides,  the  velocity  of  land  floods  is  so  slackened  at  the  ends  of  the  piers  or 
just  outside  them  that  the  matter  brought  down  by  the  freshes  is  either  deposited  in  the  angles  andwide 
places,  or  is  carried  out,  and  tends  to  form  a bar,  and  requires  to  be  removed  by  dredging.  I do  not 
therefore,  consider  that  any  deepening  can  produce  an  addition  of  consequence.  The  places  of  deposit 
may,  and  I think  will  be,  changed,  but  not  the  quantity  or  cost  materially  ; to  maintain  the  depth  of 
entrance  and  the  depth  in  the  harbour,  dredging  will  be  required  whichever  plan  may  be  executed,  but 
the  eastern  design  wi  l require  more  than  the  western,  taken  singly,  caused  by  the  difference  of  the  soil 
and  the  water  of  Leith. 

The  eastern  or  Leith  design  gives  the  means  of  extension  of  quayage  in  the  way  that  has  been 
described  to  a very  great  extent,  and  appears  to  concentrate  and  connect  the  whole  of  the  trade  in  Leith, 
and  with  the  present  warehouses,  more  than  the  western  design  does— giving,  perhaps,  at  the  same  time 
greater  security  and  facility  of  enclosure.  ‘ 

The  large  area  of  ground  that  will  not  be  required  for  quayage  (from  90  to  100,000  square  yards, 
according  to  the  length  of  quays  required),  will  be  a valuable  property,  applicable  and  very  convenient 
m^nrtnn';l!S’;frdS’  0rf°the£  s,IJu'ar  PurP0SCS>  and  tl>e  "’hole  belonging  to  the  Commissioners.  The 
!vCOnVef''nS  th!  wl?ole, or  Part  of  tte  new  harbour  into  a dock,  as  described  in  the  Report, 
is  peculiar  to  the  eastern  or  Leith  plan.  r 

rA*  VP;fSS  °fa”y  of  water  hare  either  to  unload  part  of  their  cam  in  the 

of  ‘P™g-udes,  before  the,  can  enter  the  h.rboor  or  docks ; this  is,  indeed, 
q fe?e  on  ."tf  1 h>tTOr’  ' 'er'  hf”’?  Ofasional),  at  the  high-water  of  neap-tides  not  more  than 
Lunoch,  ° ,1  7 db“r'  When«’“a  lock  shall  be  made  between  the  Leith  and  Newliaven  harbour 
, 5,  design  executed)  and  the  present  docks,  the  above  evil  will  be  remedied,  and  ships  of 

any  buiden  that  can  enter  the  docks  will  be  able  to  do  so  through  the  harbour,  without  waiting  or 
shins  * after'iin/i  ^ S,iaU  be  madl6’  the  Leith  or  eastern  Pla»  1>m  the  advantage,  as  such 

trnS  whh  n m a,”S  p/r  t!’elr  cfS“?  at  the  new  deep-water  quays,  in  tile  proposed  harbour,  may 
frith  liSX  StlW"  d“ks'  lhr°ueh  thc  Pre!e”‘  lock,  without  going  out  into  the 
thTieiTh  ami  N?  T , n B d”'  ’f  tbey  ™re  wish,id  t0  5°  into  the  dock  after  lightening  in 
2.  o™  h Newliaven  harbour, -and  that  the  formation  of  this  harbour  with  thc  lock,  would  throw 
if  San  ttto  the  back  ground,  except  for  small  vessels,  is,  I think  very  evident, 

of  whS ° r,  n'B“'  “”5  "e,6ht  “i».  ™i"r  the  circumstances,  be  attached  to  the  desiga 

is  to  be  ; S To  be  opposed  the  more  correct.  Now  where  so  great  a quantity  of  tho  sr£k 

attemnt  to  minr/l  under  low-water  in  both  plans,  contingencies,  notwithstanding  every 

c “mates  flhtoh  d s to  m*y-be  6xPec“dr  even  Pethdps  exceeding  th^  difference  between  the 

IMn  thV.  1 a „‘i  l de  ooptmgencies)  and  our  limit  of  expenditure, 
land  would  he  mor.  rh.n  . .!  C(V  tttftmc’53  were  even  the  greater,  the  value  of  the  unappropriated 
to  found  increased  1 tl  1 tu  c j6  fi“ar-waUs,  according  to  the  Leith  design,  will  be  troublesome 
he  Le fth  del,  wft  £ 'mf  d°«  “7  V"  tbe  -day ’ “d  1 »nsider  the  stoning,  according  .» 
I consider thaTrith  »,  l °f  .aeoUt,on  tba“  tbe  “*>■  a”d  Newhaven  ; bit  on  the  whole 

e!timate  as  tba  Lei‘h  and  Newhaven  design, 
eSat  on  Of  the  CTfc 7 ‘ „ a Tf  or  ““Shoes,  of  the  clay  of  which  the  whole  of  the 

I tare  AS onto  of S' r ag"af  proportion  of  the  eastern  excavation  would  be  sand, 

point  - but  for  till-  I should  ha„U  i * \ fraCtl<:a  knowledge,  and  he  speaks  very  confidently  on  the 
^af  therei  fw™r-,  “ u^y.“!:'<>7J,J°ubK  of  tle  practicability  of  dredging  the 
estimate  Other  nnininu.  ru.J5!,  J.’  which  is  Is.  Sd.  per  yard,  or  50  per  cent,  above  Mr.  Cubitt’s 
Wheu  the  work  comes  , p e -/ven’  and  even  tenders  delivered  at  a lower  price  than  I have  put  it. 

of  to,  V to  ,r«  t , „ ,he  P,0?f  ""  be  aff»ri“l-  There  is  also,  from  the  greater  quantity 

sfoneTanVeve^S  “d  Se”“al  "atoa  °f  ^ “““d  ».  more  probability  Sf  la,g£ 

Distances  * 


The  distances,  measnred  from  the  middle  of  Leith  ana  Newhaven  line  of  quay  or  road  on  the 

Junetto^Stmt  a'Vd,7\UwI>lLhe  Le"b  °PP°site  lh=  Register  Office,’ Edinburgh,  1),  Great 

Junction  Street  and  Leith  Walk,  are  as  nearly  as  possible  the  same.  By  Newhaven,  the6  distance  is 


* The.,  distance.  are  not  from  me.summ.nt,  bnt  from  s small  cngiaving  of  Edinburgh  and  Leith. 
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increased  according  to  either  plan ; but  of  course  greater  by  the  Leith  than  by  the  Leith  and  Newhaven 

the  two  designs,  then,  which  on  the  whole  has  the  balance  in  its  favour  ? 

I have  stated  what  appear  to  me  the  comparative  advantages  cf  both,  and  the  Lords  of  the  Treasury 
will  be  able  to  draw  their  own  conclusion. 

My  opinion  is,  that  if  the  question  is  confined  to  steam-packet  accommodation,  chiefly  for  pas- 
enirers  the  Leith  and  Newhaven  design  is  preferable;  but  that  for  Leith,  and  the  accommodation 
of  its  commercial  and  shipping  interest,  with  the  improvements  of  its  harbour  and  docks,  which  are 
stated  to  us  as  important  points  for  consideration,  the  advantage  is  in  favour  of  the  eastern  or  Leith 
plan  which  is  also  provided  with  a low-water  pier. 

* jn’  considering  the  comparative  importance  of  the  two  objects,  passengers  and  goods,  and  the  pro- 
bable continuance  or  increase  of  both  trades,  the  extension  of  railways,  and  their  effect  upon  the  trade 
of  passengers,  is  not  to  be  overlooked.  Already,  when  there  is  railway  conveyance  for  only  half  the 
distance,  a falling  ofF  in  London  steam  passengers  is  stated  to  be  felt,  but  that  this  is  compensated  to 
the  packets  by  an  increase  of  goods,  which  has  been  gradual  for  several  years.  A continuous  railway 
from  London  to  Edinburgh  will  probably  throw  the  balance,  as  respects  passengers,  much  more  in 
favour  of  the  land  passage,  which,  when  a good  line  comes  to  he  made,  will  be  done  in  half  the  time 
of  the  best  passage  by  water,  while  for  goods  not  requiring  dispatch,  the  water  conveyance  is,  and 
probably  will  be,  cheaper  than  the  railway. 

r I am,  &c., 

j'g  p.  y.  Baring,  Esq.,  Secretary  to  the  Treasury.  J.  Walker. 
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Second  Report  by  John  Milne,  Esq.,  on  extending  Leitli  Harbour  towards  the  East. 
gIR  Edinburgh,  November,  1839. 

In  compliance  with  your  request,  I shall  now  give  you  “a  comparative  view  of  the  expense,  &c.  east, 
of  my  proposed  improvements  on  Lcilh  Harbour,  and  of  Mr.  Cubitt’s  or  Walker’s,  with  an  account  of 
the  circumstances  which  enable  me  to  propose  the  execution  of  my  scheme  at  a sum  so  much  below  the 
Parliamentary  allowance.”  . , , 

After  having  made  out  these  plans,  and  calculated  their  expense,  according  to  my  own  knowledge  ot 
the  subject,  I applied  to  other  practical  men  for  their  opinion  on  the  accuracy  of  my  views,  and  was  glad 
to  find  that,  on  all  points  or  items  of  expense,  on  which  their  practice  enabled  them  to  speak,  they  were 
satisfied  that  I had  not  underrated  the  works  proposed ; and  at  this  time  I could  have  very  easily 
obtained  an  offer  of  contruct  from  respectable  parlies,  hut  I declined  it,  for  the  following  reasons, 

First, — In  some  instances  it  has  been  unjustly  alleged  that  an  engineer  has  vamped  up  a plan,  speci- 
fication, and  estimate,  and  obtained  a preliminary  ofFer  from  contractors,  and  that  afterwards,  when  his 
plan  was  adopted,  he  altered  the  plan,  or  else  the  specification,  so  as  to  make  the  oner  no  longer 
binding.  I concluded,  therefore,  that  I ought  not  to  run  the  risk  even  of  a suspicion  that  such  was  my 
intention. 

Second, — It  also  happens  that,  on  a respectable  contractor  being  applied  to  for  a preliminary  offer, 
he  almost  invariably  makes  his  estimate  25  per  cent,  higher  than  what  he  is  willing  to  take  for  the 
work,  because  he  knows  that  if  the  amount  of  his  preliminary  offer  shall  be  made  public,  some  of  his 
brethren  in  the  trade  will  offer  below  him,  when  the  real  offer  of  contract  shall  be  called  in;  he  there- 
fore gives  himself  plenty  of  room  to  descend  below  the  ideas  of  persons  less  honest  than Amnsclt ; ana 
on  this  account  I declined  to  take  the  risk  of  obtaining  an  estimate  likely  to  be  20,000/.  above  what 
is  sufficient  to  cover  the  expense  of  my  proposal. 

Third, — When  I had  made  out  these  plans,  and  satisfied  myself  of  the  expense  of  their  execution, 

Iliad  a hope  that  the  Commissioners  for  the  harbour  and  docks  would,— as  is  usual  in  similar ‘ 
investigate  their  merits  in  every  respect,  by  taking  the  evidence  of  persons  ah  e o give  a re 
their  opinion  on  every  point.  In  this  hope,  however,  I have  been  disappointed. 

I am,  therefore,  not  prepared  at  this  moment  to  lay  before  you  all  the  evidence  I could  wish,  ut 
shall  do  so  as  soon  as  I can  collect  it.  _tn 

In  the  meantime,  I can  only  refer  to  the  evidence  taken  before  the  Pi and 
the  plans  of  Messrs.  Walker  and  Cubitt,— to  my  own  plans  as  published,  and  to  of 

carriage  from  all  the  quarries  from  which  material  can  be  brought  to  Leith,  . • > 

all  which  you  can  easily  test  by  applying  to  the  proper  persons.  , , „TnprKP 

I have  iever  heard  any  feasible  objeefiou  to  my  plans,  except  that  I have  ladmrt 
of  their  execution.  I shall,  therefore,  now  show  how  far  the  dlqptum  » true,  by 
rates  with  those  of  other  persons,  Ac.  And  this  comparison  shall  be  made  only  between  Mr.  Wall .er  s 
modification  of  CubitlV  Western  Harbour, -the  one  recommended  by  the  Commissioners  for 
harbour, — and  shall  give  a reason  for  this  selection  before  I close  this  letter. 

Price  of  stone  at  the  different  quarries,  and  expense  of  land  and  water  carriage  from  each 
Ashlar  fit  for  Breakwater  Facings. 
per  cubic  yard,  .£170 

* do.  . 0 II  3 

do.  • 0 13  6 

do.  . O 13  3 

Packing  fit  for  Breakwaters. 

per  cubic  yard,  . £0  1 6 

F do.  • 0 0 11 

do.  • O 0 11 

Jo.  .0  0 0 t suclias 

These  prices  of  stone  are  what  are  usually  paid  at  the  that  the  proprietors  of  any  one  of 

that  for  the  intended  improvements  at  Leith,  there  can  be  n carriage  however,  cannot  be 

the  quarries  would  engage  to  furnish  the  stone  at  a less  price.  The  carriage. 
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Craigleith, 

Dallachy,  Fifeshire, 
Grain  g,  do. 
Inverkeithing,  do. 

Craigleith, 

Dallachy, 

Graing, 

Inverkeithing,  . 


Carriage, 

do. 

do. 

do. 

Carriage, 

do. 

do. 

do. 


£0  5 1 


0 3 0 


£0 
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reduced,  except  by  means  of  a railway  from  Craigleith  to  Leith,  as  is  proposed  by  Mr.  Anderson 
page  202  of  the  Parliamentary  Report,  where  it  is  stated,  in  Mr.  Johnston’s  letter,  that  a savins  "f 
carriage  on  Mr.  Anderson’s  material  would  be  effected,  by  means  of  a railway,  to  the  exlent  of  12  ii'05/ 
My  proposal,  however,  is  to  do  without  the  railway,  and  to  secure  all  this  saving,  as  well  as  the  e t 
of  the  stone,  by  finding  it  at  the  Middle  Craig. 

In  the  above  tables  it  will  be  seen  that  the  land  and  water  carriage  from  Fife  amounts  to  about 
! one- fifth  of  the  value  of  the  Ashlar  facing  ; and  that  on  the  packing  it  is  more  than  double  its  cost  t 
the  quarry.  Any  proposal,  therefore,  to  find  sto:  e at  Leith  must  be  the  cheapest  accordingly.  I L 
not  think  it  possible  to  bring  stone  by  water  cheaper  than  at  the  above  rates.  I was  for  some  time  an 
agent  for  one  of  the  Fife  quarries,  and  had  ample  opportunity  of  ascertaining  what  freightage  was  Oakl- 
and the  carriage  of  the  last  stone  I brought  from  Fife  to  Fislierrow  cost' 4s.  6d.  per  yard,  including 
delivery  of  the  vessel.  Hence  I conclude,  that  the  rates  in  the  above  tables  are  only  those  which  at 
the  lowest,  a contractor  could  bring  stone  to  Leith  by  purchasing  vessels  for  his  own  use.  ’ 

I am  now  to  compare  Mr.  Walker’s  modification  of  Mr.  Cubitt’s  breakwaters  with  what  I propose 
in  my  published  plan,  No.  4,  allowing  in  both  cases  the  same  price  as  stated  in  my  published  estimate 
which  are  said  to  be  “ loo  low.”  ’ 

Here,  however,  I meet  with  some  difficulty.  Messrs.  Walker  and  Cubitt  have  given  neither 
sections,  dimensions,  nor  specifications  of  the  works  now  proposed  by  them, — nothin^  but  the  sum 
total  which  they  conceive  sufficient  to  cover  the  expense  of  their  proposals.  I must  therefore  go  back 
to  the  first  Report  of  Mr.  Cubitt, — to  the  “Appendix  to  Report  from  Select  Committee,”  pa<re  182 
where  you  will  find  a section  and  specification  of  Mr.  Cubiti’s  breakwaters,  as  formerly  designed ; and 
by  measuring  the  present  modification  of  that  plan  by  Mr.  Walker,  you  will  see  that  it  is  intended  to 
be  as  broad  as  in  the  section  attached  to  Mr.  Cubitt’s  Report,  already  quoted  ; and  by  applying  the 
compass  to  the  new  modification  of  the  breakwaters,  you  will  find  that  the  eastern  one  is  3650  feet 
long, — that  is,  450  feet  longer  than  before, — and  that  the  new  western  breakwater  is  now  1450  feet, 
or  250  feet  longer  than  before, — that  is,  the  sum  of  elongation  is  700  feet.  At  page  18,  however,  of 
Messrs.  Walker  and  Cubitt’s  new  Report  it  is  implied  that  no  such  extension  of  the  breakwaters  is 
intended,  nevertheless  I conceive  that  the  text  is  wrong,  and  the  engraving  right,  as  it  carries  the 
breakwaters  out  to  the  depth  of  water  intended  by  Mr.  Walker. 

Breakwater  Facings 

of  Mr.  Walkers  modification  of  Mr.  Cubitt’s  Western  Harbour,  at  my  published  rates  of  prices. 
First*  portion  of  Eastern  Breakwater,  2000  feet  long,  X 100  feet  broad  over  top, 

-t-  9 = • . 222  up  yds 

Second  portion  of  do.  1200  feet  long,  X 100  feet  over  top,  ~ 9 = . . 13  333 

Western  Breakwater,  1200  feet  long,  X 100  feet  broad  over’ top,  — 9 =2  . 13’,333 

Number  of  yards  as  calculated  by  Mr.  Cubitt  in  liis  Report  . . . .48  888 

Length  now  added  to  the  breakwaters,  as  shown  above,  700  feet,  X 100  over  top,  * 

•a- 9 = 


Superficial  yards  required  for  Mr.  Walker’s  modification  of  Mr.  Cabitt’s  break-  ~ 

waters,  which  at  the  same  rate  as  my  own  on  the  Rocks, — that  is,  at  12s.  per  yard 
for  mason  workmanship,  Is.  6d.  for  quarrying,  and  9d.  for  carriage  on  the  rail- 
way proposed  by  me, — that  is,  at  14s.  3d.  per  yard,  .....  £40,373  16  0 
Packing. 

Rubble  basis  as  at  first  designed  by  Mr.  Cubitt 


First  length. — Cubic  feet. 
Second  Ditto,  ditto, 


Eastern  Breakwater. 


Western  Breakwater. 


434,000 

904,800 


Whole  length,  1200  feet,  x 10  feet  thickness,  X 45  feet  breadth,  being 
the  average  thickness  allowed  by  Mr.  Cubitt  for  his  Eastern  Breakwater,  540, 00C 
Required  additional  by  extending  the  breakwaters  700,  as  in  the  new 

plan,  700  x 13,  X 58 . 527  80C 

To  which  add  small  stones  1 foot  thick,  as  now  proposed  to  be  put  above 
ffie  clay  nucleus,  as  described  at  page  18  of  the  new  Report  of  Mr. 

Walker.  Length,  5100  feet  x 100  over  top  = 510, 00C 


Cubic  feet,  .... 

27  = 108,022  cubic  yards,  which  at  my  price 
quarrying,  and  9d.  for  driving,  or  at  2s,  3d.  each] 


Is.  6d.  per  yard  for 


- 2,916,600 


12,152  9 0 


Expense  of  the  new  Western  Breakwaters  at  my  rates,  which  do  not  include  land  anc 
m5rpl“  d.0es  re<1"ire  il-  but  is  indispensaWe  fo: 


£52,526  5 0 
£52,526  5 0 


Facings  as  above,  56,665  cubic  yards, 
Packing,  as  above,  108,022 


Therefore, 


Cubic  yards  . 164,687 

Winch,  at  2s.  3d  each,  as  in  the  foregoing  Table  of  Rates  of  water-carriage,  . 18 , 527  6 0 

Carried  forward  . . , £71,053  11  0 

* Appendix,  p.  182.’ 
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£127,335  16  0 
£32,794  0 0 


Total  expense  of  tlie  new  Western  Breakwaters  at  my  rates, - 

1 made  for  the  clay  nucleus.  It  might,  however,  be.  a fair  comparison  to  make 
these  breakwaters’  as  substantial  as  my  own,  by  packing  them  with  stone,  instead 
of  clay  as  designed.  Now  in  Mr.  Gibb’s  estimate,  at  page  18  of  Parliamentary 
Report  you  will  see  that  it  requires  255,288  yards  of  packing  to  complete  the  break- 
waters proposed  by  Mr.  Cubitt;  and  as  they  have  now  been  made  700  feet  longer, 

44  884  yards  additional  is  required  accordingly,  or  in  all,  300,172  yards  of  packing, 
which,  at  Is.  Gd.  for  quarrying,  as  allowed  by  me,  and  2s.  3d.  for  water  carriage, 
or  at  3s.  9d.  per  yard 56>282 

Expense  by  making  the  Western  Breakwaters  as  substantial  as  mine. 

Expense  of  my  Breakwaters  and  Mounds  ofPian  No.  4,  as  estimated  by  me, 

In  my  published  Estimate  it  is  slated  that  the  facings  are  to  be  “ six  feet  thick,  laid  in  mortar,”  but 
read  three  feet  in  mortar,  and  three  feet  built  dry,  in  the  usual  way. 

By  this  comparison  we  see  the  advantage  I have  from  the  height  of  the  sands  and  rock,  and  from 
v requiring  no  carriage,  which  enables  me  to  complete  my  breakwaters  at  comparatively  little  expense, 
and  that  although  my  lines  are  carried  out  somewhat  farther  from  the  shore  than  those  of  the  Western 
Harbour,  this  is  of  little  consequence  compared  with  the  increased  depth  outward,  and  consequently 
the  great  breadth  of  building  required  for  the  Western  Harbour. 

Expense  of  Mr.  Walker’s  modification  of  Mr.  Cubitt’s  breakwaters,  as  estimated  by  Mr.  John  Gibb, 
Contractor,  Aberdeen  : — 

Facings  as  above,  56,665  cubic  yards,  at  14s.  7 \d. 

Packing  108,022,  &c.,  at  4s.  Gd. 
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Total  expense  at  the  rates  declared  by  Mr.  Gibb  to  be  sufficient, 

Total  expense  according  to  t'ue  rates  I bave  allowed  for  my  plan,  as  above, 

Excess  of  my  rates  over  those  of  Mr.  Gibb, 

Nevertheless  I am  said  to  have  made  my  rates  “ too  low.” 

Expense  of  my  breakwaters,  and  forming  to  the  beach,  according  to  the  rales  of  Mr. 

Facings  on  my  breakwaters,  as  in  my  published  Report,  39.399  yards  at  14s. 

Packing  in  all  my  breakwaters,  and  mounds  to  the  beach,  108,022  yards  at  3s.  6d. 

Total  expense  of  my  breakwaters,  as  estimated  by  Mr.  Gibb,  which,  however,  includes 
carriage  I do  not  require,  as  I find  stone  on  the  spot,  . • • 

Therefore,  147,421  cubic  yards,  at  2s.  3d.  each,  as  in  the  loregoing  table  of  expense 
of  carriage, 

Expense  of  my  breakwaters,  as  estimated  by  Mr.  Gibb,  • 

Do.,  as  estimated  by  me,  as  above 

Excess  of  my  estimate  over  that  of  Mr.  Gibb 

And  tliis  bv  supposing  that  bis  high-priced  description  of  work  (which,  he  says,  is  applicable  to  the 

Mnit  tealtZTSd  to  Me.  CuT.it?.  in  deep  after)  is  also  to.  proper^ ^pr.ce  for  afi 

however,  of  whieh  is  in  still  water,  as  in  my  breakwater  between  the  Outer  and  Inner  Harbour* 
and  between  the  rock  and  the  beach,  where  there  is  never  more  than  eight  feet  water,  and  where 
lighter  and  cheaper  sort  of  work  would  be  good  enough  for  the  purpote.  . - , p3ri;ameatarv 

This  estimate  of  Mr.  Gibb,  to  whieh  1 have  referred,  w.U  be  : found  ab page  IB  of 

Report;  an  estimate  which  he  prepared  to  show  that  Mr.  » » “ 
whit  lie  declares  was  his  rates  for  the  great  breakwaier  intended  at  Trinity , —nevertheless 
him,  even  for  work  ail  above  water. 

and  « feet  ofjeep  is,  .Wore, 


£41,436 

11 

0 

24,304 

19 

0 

65,741 

10 

0 

71,053 

11 

0 

£5,312 

1 

0 

Gibb : — 

£28,810 

10 

O 

18,903 

17 

O 

£47,714 

14 

O 

16,584 

17 

O 

31,129 

17 

0 

32,794 

0 

0 

£1,664 

3 

0 

Isiiaii  not'  compare'lhe"  price  of  my  wharfage  “r  l°'t;wa*er.Pier^ 
errtent  of  accommodation  to  be  fit  more  than  Mr.  Cubit.,  and  300  less  t 

Mr.  Walker  Their  landings  are  iTsione 

re£uii  this  faiready  provided  for  and  included  in  my 

P“Kma?y  Seed,  Mr.  Walker  proposes  to  modify  .be  plan  ot .Mr.  Cubitt, 

water-work  700  feet,  and  by  making  double  the  extent  oflow  w P Cubitt-  whilst  his  total 

ship  channel  100  feet  wider,  and  the  dredging  at  Gd  a-yard  ”°re  entrance  into 

estimate  is  less  than  that  of  Mr.  Cubitt.  In  lieu  of  these  add.tio^  Mr.  Walker  omits  an  n 
the  docks,  and  thus  prevents  them  from  being  of  any  more  use  than  at  present,  and  thus 

all  communication  between  the  old  harbour  and  the  western.  , , bas  been  objected  to  as 

My  estimate  of  1*.  per  yard  for  excavating  the  clay  from  the  sh.p  channel,  has  Deen  j 

insufficient.  , .3  ■ pxri(ience  before  the  Select  Com- 

Mr.  Cubitt  estimated  his  excavation  at  the  samerate,  and  said,  in pfS“  t * l2Q. 

mittee,  that  be  had  got  similar  work  performed  for  half  the  s • Qqq j mjne  must  at  the  same 

Some  persons  have  said  that,  as  Mr.  Chapman  s brea  wa  ’ . . »qqqi  0f  this  sum  went 

rate  cost  300,000/.  This  is  altogether  a fallacious  comparison ; not  more  than  WOOL « ^ ^ 
into  the  pockets  of  masons  and  quavriers.  The  remainder  wa  . ,t  copper,  &c.,  none  of 

carriage  (see  table  of  rates  of  carriage),  for  timber, 

which  are  required  for  my  breakwaters.  The  comparison  is,  b > S at  tfie  Middle  Craig. 
I have  already  endeavoured  to  point  out  the  great  advantage  of  findmg  stone  at  J . 


* This  is  the  price  for  packing  above 


water  ; tor  deej-sea  Mldir®  he  make. yt  fc  «■ 
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Afpkndix  C.  The  small  quantity  of  quarrying  and  building  required,  and  all  above  water,  is  of  itself  a great  in- 

ducement  to  .adopt  this  plan,  whilst  the  saving  of  all  carriage  makes  it  evident  that,  even  although 

Leith.  banking  out  the  sea  were  to  cost  30,000Z.,  the  scheme  would  still  compete  with  any  other  proposed* 

No  Banking  out  the  sea,  however,  is  not  a difficult  matter,  except  to  persons  who  have  had  no  experience 

Milne’s  Second  Re-  in  this  wa>'“  1 liave  sent  my  Plaa  °f  quarrying,  which  I hope  you  will  understand.  The  breakwaters 
port  on  extending  ^orm  t*‘e  embanking, — being  made  impervious  to  the  entrance  of  water  by  a water-tight  septum  of 
the  Harbour  to  the  Elgin  mortar  and  stone  shivers  all  along  their  middles, — that  is,  all  round  the  rock  to  be  excavated 
east.  This  mortar  sets,  or  turns  hard,  even  below  water,  in  course  of  a few  minutes,  and  soon  becomes  as 

hard  and  impervious  as  its  native  rock ; and  whilst  the  excavation  is  going  on,  a coder  of  ashlar  stone 
of  the  same  strength  as  the  breakwaters,  is  to  be  formed  at  the  entrance  of  the  channel.  These  tem- 
porary breakwaters,  or  coffers,  are  also  to  be  made  impervious  to  water  by  means  of  the  inortar  pula 
nucleus,  already  described,  and  when  the  excavation  shall  have  been  completed,  these  temporary  ashlar 
cofle rings  are  to  be  taken  down  and  built  up  into  the  piers, — hence  their  expense,  as  cofferdams 
would  be  for  the  mere  workmanship  only  of  putting  them  up. 

The  expense  of  the  whole  water-tight  nucleus  and  ashlar  coffering,  therefore,  is  below  3000/. ; and  [ 
have  been  at  much  pains  in  ascertaining  this  fact.  It  is  already  included  in  my  published  estimate. 

No  doubt,  much  water  would  still  percolate  through  the  rock,  from  below  the  foundations  of  the 
impervious  breakwaters  ; but,  from  my  “ Quarrying  Plan,”  you  will  see  that  the  greater  part  can  be 
sluiced  oft',  twice  every  day,  when  the  tide  is  low,  and  that  by  employing  a steam-engine  of  ten-horse 
power,  560  tons  of  water  could  be  pumped  every  hour. 

You  will  observe,  too,  that  by  working  out  the  stone,  by  forming  separate  pits,  in  the  way  I pro- 
pose, the  quarriers  can  never  be  brought  to  a stand  by  the  accumulation  of  water  in  the  excavation 
either  by  percolation,  or  by  dashing  over  the  tops  of  the  breakwater  in  a storm  ; — if  this  should  happen,' 
the  engine  is  made  to  pump  from  one  pit  only',  and  the  quarriers  can  work  there  until  low-water,  when 
the  water,  dashed  into  the  general  excavation,  would  be  sluiced  off  at  low-water.  The  breakwaters 
and  temporary  erection  on  their  tops  is  14  feet  above  high-water,  livery  quarry  of  this  magnitude 
requires  to  be  pumped,  and  the  expense  depends  as  much  upon  the  height  to  which  the  water  is  raised 
as  upon  the  quantity  to  be  discharged.  At  Craigleith  the  water  appears  to  be  raised  fully  100  feet; 
at  the  Middle  Craig  it  would  have  to  be  raised  on  an  average  only  “20  feet;  we  could  therefore  pump 
five  times  as  much  water  at  the  same  expense  as  at  Craigleith  quarry. 

There  is  nothing  new  in  my  plan  of  quarrying ; on  the  contrary,  what  I propose  is  only  what  is 
done  at  every  quarry  where  there  is  much  water;  and  I am  of  opinion,  that  there  is  not  an  expe- 
rienced quarrier  in  Scotland  who  would  not  readily  undertake  the  work, — except,  indeed,  those 
quarriers  in  the  vicinity  of  Edinburgh,  who  fear  my  proposal  of  finding  stone  in  this  way,  as  it  would 
deprive  them  of  a good  contract  for  the  intended  western  harbour. 

By  turning  to  paragraphs  431)  and  577  of  Parliamentary  Report,  you  will  see  that  Mr.  Gibb  intended 
to  render  his  outer  walls  water-tight,  so  as  to  exclude  the  sea,  and  so  get  at  the  inside  of  the  docks  to 
build  them.  That  experienced  engineer  and  huilder  was  not  afraid  to  trust  to  a clay  nucleus  in 
water,— -average  twice  as  deep  as  at  the  place  my  impervious  walls  would  be  required,  and  where, 
accordingly,  the  water  would  be  only  half  as  difficult  to  keep  out. 

I have,  aloug  with  this,  sent  a statement  by  the  factor  for  Peterhead  Harbour,  of  the  quantity  of 
the  granite  excavated  from  that  harbour,  and  you  will  find  further  particulars,  by  rending  page  100 
of  the  “ Ninth  Report  of  the  Commissioners  for  Highland  Roads,  Bridges,  and  Harbours,”  which  I 
have  also  sent.  In  Mr.  Gray’s  letter  you  will  see  that  the  excavation  at  Peterhead  cost  only  between 
Is.  6 d.  and  2s.  6tf.  per  yard.  At  Troon  Harbour  it  cost  Is.  6cl.  a- yard,  indicating  thereby,  that 
-stone  for  the  harbour  at  Leith  could  be  obtained  at  the  Middle  Craig  at  a cost  not  exceeding  what 
would  have  to  be  paid  for  carriage  alone. 

Troon  Harbour  and  Docks  are  excavated  in  a peninsular  rock,  which  projects  6500  feet  into  the 
sea  ; our  Middle  Craig  is  only  3000  from  Leith.  It  is  difficult,  therefore,  to  conceive  why  this  plan  is 
not  preferred,  especially  as  its  execution  would  ensure  permanency  of  depth  of  water  by  natural 
means,  and  retain  the  trade  of  the  old  harbour  of  Leith  at  its  present  place,  and  be  more  convenient 
as  regards  the  distance  of  its  landings  than  any  of  the  other  schemes  proposed.  It  is  about  a quarter 
of  a mile  nearer  to  Edinburgh  than  any  of  them. 

On  one  ot  the  plates  attached  to  the  report  of  “ Highland  Roads,”  &c.,  you  will  see  represented  a 
a great  many  harbours  built  upon,  and  excavated  ‘in  rock.  Indeed,  Mr.  Telford  seems  to  have 
always  selected  such  a site  when  possible,— probably  because  it  saved  expense,  and  offered  a belter 
fouudation  than  sand. 

I have  omitted  to  make  any  comparison  between  my  plan  and  that  of  Mr.  Walker’s  Eastern  pro- 
posal, because  I think  that  the  less  that  is  said  about  it  the  better.  I have  always  contended  that 
much  sand  comes  down  the  river,— and  that  all  the  stuff  that  ever  choked  up  the  channel  of  the 
harbour  was  originally  the  produce  of  the  river, — that  on  certain  occasions,  the  bar,  or  delta,  formed 

~?e  •Mu.dle  Craig,  was  driven  back  into  the  harbour,  and  that,  again,  this  was  in  part  taken  away 
b>  the  floods  or  the  river.  This  is  questioned.  On  the  contrary,  it  is  alleged  that  “little  or  no  sand 
comes  down  the  river;”  hut  at  paragraph  597  of  the  Parliamentary  Report  it  is  stated  by  Mr. 
Jardine,  that  he  knows  “that  great  quantities  of  gravel  and  sand  and  mud  are  carried  down  from 
t e hig  er  parts  of  the  river  every  flood,”  and  in  the  course  of  last  week  I had  occasion  to  travel  up 
the  banks  to  Juniper  Green,  about  seven  miles  above  Leith.  Much  of  the  banks  of  this  portion 
sand  nV6r  consists  of  ro°k  an<^  an(*  perhaps  an  equal  portion  consists  of  clay,  gravel,  and 

These  portions  are  deeply  indented  by  the  water,  and  at  some  places  where  attempts  have  been 
made  to  embank  by  building,  the  masonry  has  been  swept  away. 

At  present  much  sand  lies  on  the  flat  meadows  on  the  edges  of  the  banks  and  this  sand  lies  at 
some  of  these  parts  about  eight  feet  above  the  bed  of  the  river,  proving  thereby  that  the  quantity  of 
silt  taken  down  in  the  natural  channel  of  the  river  must  be  occasionally  very  great. 

Some  of  the  millers  near  Juniper  Green  told  me,  that  occasionally  the  river  swept  away  every 
thing,— mud,  sand,  gravel,  large  boulder  stones,  fences,  and  bridges:  and  one  of  them  showed  me 
the  spot  on  which  he  had  lately  a potato-field,  which  has  been  swept  away,— earth  and  potatoes,  all 
to  the  bare  rock.  Other  persons  corroborated  this  evidence  ; and  said  that,  farther  up  the  river,  the 
banks  were  in  a worse  condition,  and  that  every  furrow  in  the  ploughed  land  pours  its  sand  into  the 
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A sufficient  number  of  borings  have  not  been  made  between  the  Middle  Ciaig  and  the  beach,  to 
enable  me  to  say  whether  that  space  contains  sand  and  clay  only,  or  rock, — if  it  contains  much  rock, 
that  would  be  an  end  to  my  proposal. 

I am,  &f., 

John  Milne. 


Archibald  Thomson,  Esq., 

Chairman  o f llie  Edinburgh  Merchant  Company  Committee  on  Lcitli  Harbour. 


Appendix  C. 
Leith. 

No.  17. 

Milne’s  Second  Re- 
port on  extending 
the  Harbour  to  the 
east. 


Eaith  Quarry,  F ifeshire,  November  6,  1839. 

Sin, 

At  your  request,  I have  this  day  examined  the  Middle  Craig  Rock,  with  reference  to  the 
practicability  of  excavating  an  entrance,  channel  through  it  to  the  harbour  of  Leith, — and,  having  also 
examined  your  “ Quarrying  Plan,”  I have  no  hesitation  in  saying  that  your  proposal  is  not  only  prac- 
ticable, hut  very  economical,  if  carried  into  effect. 

I would  readily  undertake  the  excavation  at  the  price  per  yard  allowed  in  your  published  estimate, 
beiuir  confident  that  your  method  of  preventing  the  accumulation  of  water  renders  the  quarrying  as 
easy  as  in  any  other  quarry,  and  defeat  imposrible. 

The  sea  would  percolate  very  little  through  the  rock,  below  your  impervious  breakwaters,  as  I see 
pools  of  water  on  the  rock  at  low-water,  which  could  not  be  there  if  the  rock  were  porous,  so  as  to 
allow  the  water  to  run  away. 

The  rock  is  excellent  free-stone,  fit  for  pier  purposes.  I have  now  had  thirty  years’  experience  in 
quarrying  in  Fife  and  Perth  shires,  and  would  engage  to  effect  your  excavation  as  readily  as  in  any 
quarrv  in  them. 

We  pay  7s.  6 d.  per  yard  of  freightage  for  our  whinstone,  sent  to  Leitli  from  Kilkaldy,  besides  other 
charges. 

I am,  &c., 

Alex.  Bruce,  Quarrier. 

I shall  send  more  evidence  as  soon  as  possible. — J.  M. 


No.  IS. 


Proposal  by  Mr.  J.  Napier,  for  the  Improvement  of  Leith  PFest  Wet  Doch,  fyc. 


No.  18. 

Napier,  on  improv- 
Edinburgh , Nov.  1S44.  ing  Leith  West 

The  want  of  a sufficient  deep-water  harbour,  and  low-water  pier  at  Leith,  has  ever  been  the  Wet  Docks, 
greatest  detriment  to  the  prosperity  of  the  port,  and  has  been  severely  felt  by  her  active  and  enter- 
prising merchants  and  ship-owners  as  a strong  drawback,  cramping  their  own  energies  at  home,  and 
compelling  foreign  traders  to  proceed  to  a more  safe  and  convenient,  and  latterly  we  may  add,  to  a 
more  economical  harbour.  Various  plans  have  been  suggested  to  remedy,  as  far  as  possible,  the  want 
of  a low-water  entrance,  and  of  a sufficient  depth  of  water  for  larger  vessels  lying  in  dock ; but  after 
the  vast  amount  of  money  that  has  been  expended  in  carrying  out  the  various  improvements  adopted 
from  time  to  time,  comparatively  little  good  has  been  obtained  ; and  it  is  greatly  to  be  feared  that 
unless  some  better  accommodation  can  yet  be  found  for  steam  boats,  and  vessels  requiring  more  depth 
of  water,  Leith  harbour  will  soon  be  deserted, — her  docks,  at  present  only  about  half  filled,  will  be  left 
wholly  empty, — and  her  spacious  quays  and  warehouses  rendered  uselefs  ; — the  rich  and  extensive 
feus  in  the  neighbourhood  of  Junction-street  and  the  wet  docks  will  become  valueless ; and  her  mer- 
chants and  brokers,  at  last,  reluctantly  compelled  to  shut  up  their  warehouses  and  offices,  and  sue  for 
permission  to  share  in  the  advantages  which  they  have  allowed  to  accumulate  and  get  settled  down  at 
Granton. 

In  submitting  the  following  plans  for  erecting  a new  low- water  pier,  and  improving  the  present 
docks,  it  is  not  necessary  to  enter  on  the  merits  of  the  question,  as  to  the  superiority  or  utility  of  the 
new  harbours  and  docks  proposed  to  be  erected  either  to  the  westward  or  eastward  of  the  present  docks, 
but  to  show  how  the  present  accommodations  and  erections  may  be  rendered  available  tor  our  trade, 
which  within  the  last  30  years  lias  so  greatly  changed,  and  for  which  no  corresponding  alteration  has 
been  made  in  the  shape  of  entrance  tor  steam  vessels,  &c. ; and  that  too  at  a very  small  cost,  compared 
with  those  other  plans,  while  the  whole  improvements  now  proposed  might  be  carried  through  m the 
space  or  12  or  IS  months,  without  interfering  or  interrupting  the  present  entrance  for  a single  day,— 
both  it  aud  the  eastern  dock,  which  afford  sufficient  accommodation  for  the  smaller  craft,  remaining 
as  they  are.  „ . , , 

The  first  plan  we  propose  is,— 1.  To  have  at  all  times  20  or  21  feet  of  water  in  the  western  dock, 
instead  of  14  feet,  the  present  average  ; by  conveying  a supply  of  fresh  water  from  the  dam-head  at 
the  saw  mills,  which  is  of  an  elevation  sufficient  to  fill  the  dock  to  the  very  lip 2.  lo  close  up  the 
present  eastern  entrance  to  the  westernmost  dock  altogether,  and  make  a new  entrances  ith  a lock  ot  a 
sufficient  size,  in  the  centre  of  the  bastion  at  the  north-west  corner 3.  To  erect  a steam-boat  pier  at 
the  outside  entrance  to  the  lock and  4,  To  scoop  out  a fair-way  of  sufficient  width  and  depth  to  the 
nearest  depth  of  12  feet  water,  at  low  tide,  as  shown  in  my  plan.  , , , , 

In  the  second  plan,  we  propose  to  underfit  the  walls  of  the  present  western  dock  12  feet  below  the 
present  depth,  and  excavate  the  dock  to  that  extent,  having  an  entrance  by  a common  gate,  or  gates, 
instead  of  a lock,  as  in  the  first  plan,  making  the  sill  of  the  dock  level  with  the  fairway,  and  thus 
securing  at  ordinary  tides  a depth  of  26  feet,  and  at  spring  tides,  29  or  30  feet,  which  would  be  sulh- 
cient  draft  for  the  largest  merchantmen,  or  war  ships  of  a certain  class.  This  plan  would  certain  y 
cost  more  expense  than  the  first ; but  we  conceive  that  it  would  be  no  ways  dangerous  or  difficult, 
as  there  is  no  weight  of  warehouses  resting  on  the  wall ; and  the  alteration  might  be  carried  on  at  lour 
different  points  ot  the  same  time.  , . , . . 

Were  these  improvements  carried  into  immediate  effect,  the  hindrances  so  much  complained  ot  would 
in  a great  measure,  if  not  altogether,  be  done  away  with.  Nine  tenths  ot  the  vesse  s e ongmg  o,  o 
trading  with,  Leith,  are  under  100  tons  ; and  if  12  feet  water  could  he  secured  at  low  water,  and  20 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Leith. 

No.  18. 

Napier,  on  improv- 
ing Leith  West 
Wet  Docks. 


to  30  feet  at  high  water,  it  would  not  only  accommodate  all  the  steamers  but  be  the  means  of  inducing 
other  trade  to  the  port,  which  is  now  kept  away  by  the  insufficiency  of  the  harbour  and  docks.  ° 

Many  circumstances  combine,  at  the  present  time,  in  favour  of  either  plans  ; such  as  the  present 
extent  of  Granton  pier,  which  will  almost,  if  not  entirely  prevent  a deposit  from  the  west,  as  the  new 
pier  with  breakwater  will  do  on  the  east ; thus  making  the  space  for  the  new  entrance  (which  will  be 
very  little  farther  than  the  end  of  the  present  pier,  in  a north-west  direction),  comparatively  smooth 
water  out  to  12  feet  at  low  tide  : the  cut,  too,  for  the  lock  or  gate  through  the  bastion,  will  supply  a 
number  of  stones  from  the  inside  and  outside  walls,  which  will  go  far  to  line  up  the  inside  ; and  the 
present  state  of  Great  Junction-street  is  also  favourable  for  bringing  down  the  fresh  water,  if  the  first 
plan  proposed  should  be  preferred. 

Some  notion  of  the  expense  of  dredging  or  excavating  the  fairway,  may  be  obtained  by  com- 
paring  the  estimates  drawn  out  by  Mr,  Cubitt,  in  his  report  as  to  the  harbour  and  docks  of  Leith 
He  says  the  costs  of  an  “ Entrance  channel,  1500  feet  long,  150  feet  wide  at  the  bottom,  with  slopes 
3 to  1,  10  feet  of  stuff  to  he  dredged  out  at  one  end,  and  two  feet  at  the  other,  56,880  cube  yards  at 
Is.,  would  be  2,344/.  Now,  we  compute  that  the  length  of  the  fairway  or  entrance  from  the  bastion 
to  12  feet  water  at  low  tide,  by  this  nearest  cut,  is  about  3000  feet,  requiring'  a dredging  from  1 to  12 
feet,  which  would  cost  just  about  double  that  sum. 

Mr.  Cubitt  computes  the  entire  estimate  of  the  probable  expense  of  making  his  proposed  improve- 
ments at  125,000/.  and  adds:  “ but  even  if  it  were  to  cost  150,000/.  I should  deem  its  advantages 
cheaply  purchased,  compared  with  spending  double  the  sum  of  money  in  the  construction  of  new  har- 
bours, distinct  from  all  conveniences  and  works,  which  could  only  lead  to  the  ruin  of  Leith  harbour 
and  docks.”  Noyv,  if  either  of  the  plans  submitted  can  he  done  for  about  a tenth  of  that  sum,  and 
yet  serve  all  the  purposes  required,  the  inhabitants  of  Leith,  and  others  interested  in  the  prosperity 
of  the  port,  are  surely  called  on  to  adopt  means  to  test  the  feasibility  of  these  plans,  in  the  first  place; 
and,  if  found  worthy  of  consideration,  and  to  take  farther  steps  to  forward  these  improvements,  with  as 
much  haste  as  the  urgency  of  tiie  case  demands. 

J.  Napier. 


No.  19. 

Petition  of  Edin- 
burgh and  Dundee 
Steam  Packet  Com- 
pany. 


No.  19. 

To  the  Honourable  the  Board  of  Trade.  The  Petition  of  the  Edinburgh  and  Dundee  Steam  Packet 
Company. 

Humbly  Sheweth,  April,  1845. 

That  your  Petitioners  are  greatly  overcharged,  and  their  trade  oppressed  by  the  heavy  northern 
lights  charged  them,  regardless  of  the  Act  of  Parliament,  which  exempts  shipping  from  payment 
of  lights  which  they  do  not  pass  nor  derive  benefit  from.  That  your  Petitioners  sailing  their  vessels 
one  passage  every  day  in  Winter,  and  to  and  from  Dundee  every  day  in  Summer  months — five  months 
of  the  year — the  overcharges  made  on  them  are  most  enormous  in  comparison  to  their  trade ; all  the 
above  passages  being  made  in  day-light,  betwixt  10  a.m.  and  4 p.m.,  in  Winter;  and  betwixt  7 a.m. 
and  8 p.m.,  in  Summer, — it  may  be  said  they  derive  no  benefit  from  lights  at  any  time — but  they 
are  charged  1 d.  per  ton  (8s.  6c/.  on  the  Benledi,  and  17s.  on  the  Britannia)  for  the  Bell  Bock  Lights, 
which  they  derive  no  benefit  from  and  do  not  pass — this  Bell  Bock  being  quite  out  of  their  course,  and 
14  miles  distant  from  it ; it  is  even  impossible  that  a steamer  can  ever  be  driven  near  it,  on  the  Edin- 
burgh  and  Dundee  passage, — as  a westerly  wind  is  a land  wind,  and  always  smooth  water  on  this  track. 

The  whole  lights  charged  on  a steamer  going  from  Edinburgh  to  Dundee  cost  as  much  os  her  coaling : 
2d.  per  ton  Northern  Lights,  and  4 d.  for  Isle  of  May  Low  Light;  and  l^tZ.  per  ton,  Tay  Lights, 
make  on  the  Benledi,  a small  iron  boat — 27s.  o \d. — while  her  coal,  at  8s.  per  ton,  is  only  28s.  The 
Tay  Lights  are  not  charged  returning  to  Leith. 

In  one  year,  30  weeks,  one  passage  per  day  is  . . .£19113 

22  double  runs  ....  181  10  0 


For  one  small  steamer,  is  .....  £372  11  3 

The  Britannia,  not  yet  registered,  is  about  207  tons,  or  double  that  of  the  Benledi;  but  this  enor- 
mous charge  would  draw  from  oue  small  steam  packet  company,  with  only  two  vessels,  which  never 
see  their  lights,  372/.  11s.  3d.,  and  745/.  2s.  6c/.=1117Z.  13s.  9<Z. — enough  alone  to  uphold  and 
maintain  nearly  all  the  lights  named,  certainly  enough  to  maintain  any  one  of  them. 

For  several  years  these  lights  were  compounded  by  rating  the  Benledi  at  49  tons;  when,  affecting 
to  have  made  a mistake,  the  collectors  brought  forward  claims  for  arrears.  With  much  difficulty  the  Tay 
Lights  were  paid  but  failing  in  an  attempt  to  compromise  the  Northern  Light  ones,  Mr.  Grieg,  the 
proprietor  of  the  Benledi,  now  the  property  of  this  company,  was  forced  to  sell  his  property  and  driven 
into  the  Gazette.  1 1 J 

The  cheap  mode  of  conveyance  afforded  by  steam  to  the  population  of  Edinburgh  and  Dundee,  and 
their  vicimty,  connected  by  business  hut  separated  by  two  arms  of  the  sea — populations  of  250,000 
and  100,000,  ought  to  have  the  same  facilities  enjoyed  by  similar  populations  in  the  west  of  Scotland. 
Ihe  steamers  betwixt  Glasgow  and  Rothesay,  Ardrossan,  Ayr,  Greenock,  Inverary,  &c.  &c.  pass  within 
musket-shot  of  the  Bowling  and  Garmoyle  Biver  Lights,  and  the  Clock  and  Toward  Lights,  without 
paying  one  farthing-, while  sailing  vessels,  as  supposed  to  beat  about  and  require  lights,  are  charged  for 
Clock  and  Toward  lights  when  they  pass  them : say,  to  Rothesay.  Such  charges  as  are  exacted  on  the 
east  side,  relrospectively  exacted  on  the  west  side  for  ten  years  back  only,  would  swallow  up  all  the 
steamers  now  afloat  on  the  river  and  firth  of  Clyde,  would  totally  swamp  all  the  steam-packet  pro- 
prietors of  the  Clyde ; it  operates  not  only  as  a deprivation  of  a cheap  mode — the  cheapest  mode  exist- 
in=  of  communication  betwixt  the  great  and  important  populations  of  Edinburgh  and  Dundee,  but 
as  a discouragement  to  the  art  of  steam-boat  building  at  Leith  and  Dundee — an  important  branch  of 
industry  in  Glasgow,  Greenock,  Port  Glasgow,  Dumbarton,  and  Paisley — important  too  in  a national 
point  ot  view. 

That  your  Petitioners  and  others  applied  to  your  Honourable  Board,  through  the  General  Associa- 
tion of  Steam  Proprietors  in  London,  and  a modification  as  to  English  lights  was  got  in  several  instances  ; 
but  as  to  Northern  lights  no  redress  was  got,  the  Commissioners  of  Northern  Lights  not  having  re- 
ported  to  your  Honourable  Board. 
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That  large  steamers  making  long  voyages  may  be  retarded  and  derive  benefit  from  lights,  but 
small  steamers  going-  short  distances  at  regular  hours,  full  or  not  full,  always  in  day-light,  going 
over  the  same  ground  400  or  440  times  a year,  with  a cargo  of  the  tenth  part  of  their  registered  ton- 
na°"e  at’a  low  freight  of  7 s„  Sa\,  or  10s.  a ton,  should  not  be  expected  to  pay  as  much  per  ton  as  an 
East  or  West  Indiaman,  making  one,  or  at  most  two  arrivals  in  a year,  with  a cargo  exceeding  their, 
registered  tonnage,  at  60s.  80s.  or  100s.  per  ton  freight. 

*.  That  this  principle  is  but  fair  and  reasonable,  and  is  recognised  by  the  Legislature  in  the  Leith  Dock 

^cts> ^ that  expensive  dock  the  dues  arc  8d.  per  ton,  chargeable  only  eight  times  in  any  one  year ; and 

this  is  not  complained  of  by  large  vessels  making  few  voyages  at  high  freights;  while  it  operates  as 
an  exemption  on  all  voyages  over  eight,  which  are  and  can  only  be  made  by  small  vtssels  on  short 
voyages  with  consequently  low  freights. 

May  it  therefore  please  your  Honourable  Board  to  take  this  case  into  your  immediate  considera- 
tion and  to  give  such  relief  in  this  case  as  is  enjoyed  in  other  the  most  favoured  localities  ; 
to  abate  the  Bell  Rock  Light  charge  altogether;  to  modify  the  charge  on  steamers  on  this 
short  day-light  run  to  20  or  30  charges  per  annum  in  full,  or  to  abate  the  tonnage  charged  on 
to  a fifth  or  sixth  of  the  full  register  tonnage,  to  such  a tonnage  as  shall  he  equal  to  the  actual 
weight  or  measure  of  freight  usually  carried,  or  give  such  other  relief  as  shall  to  your  Honour- 
able Board  seem  fair  and  reasonable. 

And  your  Petititioners  shall  ever  pray, 

Thomas  Barclay,  44  Barnard-street,  Leith . 

For  the  Edinburgh  and  Dundee  Steam  Packet  Company. 


Mr.  John  Mitchell’s  Remarks  on  the  Management  of  Leith  Harbour. 

Leith , January  14,  1847. 

As  my  general  opinion  regarding  the  Port  of  Leith,  I refer  to  my  examination  in  the  minutes  of 
evidence  accompanying  the  “ Report  of  the  Select  Committee  of  the  House  of  Commons,”  printed 
6th  July,  1835.  I am  still  of  opinion  that  we  cannot  obtain  such  a harbour  as  the  metropolitan  port 
of  Scotland  is  entitled  to,  unless  the  deep-water  entrance  is  made  beyond,  and  out  of  the  influence  of, 
the  deposits  of  the  present  entrance  which  are  formed  by  the  rivulet  of  Leith. 

Leith  is  unquestionably  the  place  where  a harbour  of  refuge  ought  to  be  erected,  and  the  expense 
ought  not  to  be  made  a bar  to  the  undertaking  when  the  necessity  of  such  a harbour  is  considered. 

The  numerous  plans  by  Rennie,  Grainger,  Stevenson,  Cubilt,  Walker,  "Wallace,  Fingman,  Anderson, 
Ball,  Crichton,  and  others,  have  been  before  the  public,  and  it  is  quite  clear  that  the  new  entrance 
and  harbour  ought  to  be  to  the  west  of  the  present  entrance,  because  there  the  greatest  depth  of  u-atcr 
can  be  obtained  at  the  shortest  distance  from  the  shore.  . 

But  it  would  be  great  presumption  in  me,  or  any  one  not  acquainted  with  the  difficult  scientific 
question  of  harbour'building,  to  point  out  which  is  the  best  plan,  or  if  any  one  of  them  is  sufficient. 

It  is  the  opinion  of  nautical  men  generally  that  the  retention  of  the  eastern  pier  will  be  of  no  benefit 
whatever  in  regard  to  the  facilitating  of  steam  navigation  or  the  admission  of  larger  ships,  and  that  the 
farther  out  it  is  carried,  the  farther  out  a bar  will  be  formed;  while  the  idea  of  passengers  landing  on 
a pier  nearly  a mile  from  the  shure,  subject  to  the  effect  of  storms  and  the  waves  of  the  sea,  is  in 
itself  preposterous.  It  has  been  suggested  that  the  eastern  sands  slionld  be  taken  in  and  another  town 
and  harbour  formed  there ; if  the  proprietors  and  inhabitants  of  Leith  wished  to  see  their  property  and 
their  business  destroyed,  no  better  plan  could  be  followed  ; it  would  have  unquestionably  the  effect  of 
turning  South  Leith  into  a Giles  Street  or  Coal  Hill,  and  ultimately  the  object  could  not  be  so  readily 
obtained  as  by  a harbour  formed  to  the  westward. 

The  attention  of  the  Tidal  Commissioners  was  directed  to  the  fact  of  the  want  of  accommodation  lor 
the  present  trade  of  the  port,  which  was  greatly  occasioned  by  the  Government  having,  without  the 
consent  of  the  inhabitants,  taken  possession,  by  authority  of  an  Act  of  Parliament,  of  lhe  western  pait 
of  the  West  Dock ; the  Government  ought  to  give  this  up,  or,  at  all  events,  such  parts  ot  it  as  are  not 
required  for  the  few  gentlemen’s  yachts  that  winter  there. 

1 consider  it  admits  of  a question  how  far  the  inhabitants  of  the  metropolis  of  Scotland  and  the  port 
ought  to  be  sacrificed  in  this  manner ; the  Government  may  take  the  whole  revenues  if  entitled  to  them, 
but  can  any  Government  legally  or  justifiably  cut  off  the  inhabitants  from  part  of  their  coast,  part  oi 
their  harbour,  part  of  their  shore  ? . ,. 

I shall  not  enter  largely  into  the  question  of  debt  or  revenue  as  connected  with  the  assumption  ot 
this  part  of  the  docks  by  the  Government,  further  than  to  affirm  that  it  can  be  clearly  proved  (as  j 
think  I have  proved  in  a pamphlet  published  sometime  since)  that,  if  the  Government  or  legislature  had 
properly  protected  the  inhabitants,  the  whole  of  the  debt  on  the  docks  and  harbour  would  havefbeen 
long  since  paid  off.  It  is  well  known  that  the  former  self-elected  magistrates  of  the  city  misapplied  the 
revenue  to  municipal  purposes,  and  not  to  its  legitimate  purpose,  and  the  inhabitants  have  since  een 
subjected  to  the  most  grievous  system  of  harbour  charges  ever  exacted,  to  make  up  for  that  dilapidation, 
which  they,  the  inhabitants,  had  no  power  to  prevent. 

I say  most  decidedly,  and  after  fully  considering  the  subject,  that  to  deal  justly  by  the  inhabitants 
the  Government  ought  to  give  up  the  existing  claim  for  the  debt,  and  that  part  of  the  wes  oc  ■ a ov 

^ In  the^  pamphlet  referred  to  I prove  that  the  shore-dues’  yearly  free  revenue .exceeding  the  ^4ths  of 
the  average  of  the  five  years  preceding  the  year  1788,  yielded  90001.,  but  say  80007.  from  1806  to  1 B3o . 


Twenty-nine  years  at  80007. 


£232,000 


The  dock-dues,  from  1806  to  1835  (not  including  pontage,  feu-duties,  nor  rents),  average 

about  8000Z.,  but  say  70007. : 29  years  at  70007.  per  anm  • ^ u 


Deduct  expense  of  building  the  docks,  as  per  city  statement 
Overpaid  or  due  by  the  city  . . • • 


435.000 

193,274 


. £241,726 

L 2 
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So  that  the  expense  of  building  the  docks  lias  been  long  since  repaid  by  the  port ; and  the  debt  due  to 
the  Government  ought  only  to  be  claimed  by  the  Government  from  the  city. 

Port  Charges. — As  to  the  particulars  of  the  charges  at  this  port,  I beg  to  refer  to  the  minutes  of 
my  evidence  before  referred  to,  where  for  the  first  time  was  given  an  accurate  statement  of  the  charges 
and  where  also  for  the  first  time  is  given  a table  of  rates  and  charges  of  shore-dues  in  sterling.  8 ’ 
the  The  charges  on  shipping  are  exorbitant  ancl  unjust,  particularly  as  compared  with  the  charges  on 
tlie  goods. 

The  average  charge  for  harbour-dues  on  ships  (exclusive  of  pilotage  and  ballast,  is  about  Is.  3d.  per 
ton  (the  rate  of  4 d.  per  ton  on  coasting  vessels  included). 

The  charge  for  the  harbour-dues  at  Glasgow  is  2d.  per  ton. 

Dundee  3 id.  „ 

Aberdeen  „ 

The  shore-dues  on  goods  again  are  moderate  compared  with  the  same  charges  at  other  ports ; goods 
pay  only  once,  whereas  ships  are  subjected  to  a continued  tax,  which  is  felt  to  be  much  against  the 
shipping  interest  and  commerce  in  general. 

The  shore-dues  can  easily  he  modified  or  regulated  in  such  a way  as  still  to  keep  up  the  amount  of 
revenue  collected  at  the  port,  and  so  as  to  afford  such  a reduction  on  the  charges  on  shipping  as  may 
be  considered  reasonable,  say  one-third  or  oue-half  of  the  charges  on  ships. 

By  the  12th  section  of  the  present  Docks  Act,  it  is  enacted  “ that  it  shall  be  lawful  for  the  Commis- 
sioners to  abolish,  reduce,  equalize,  and  consolidate  the  rates  and  duties  leviable  at  the  said  harbour 
and  docks,  so  as  to  render  the  same  more  equitable  and  just.” 

The  Commissioners  have  never  exercised  this  power,  but  ought  to  do  so  without  delay. 

Ballast. — The  charge  for  ballast  is  unreasonably  high  and  ought  to  be  reduced  ; the  charge  is 

Per  ton  for  ballast  shipped  ......  Is.  3 d. 

Ditto  landed  .....  ...  0 9 

By  the  Commissioners’  “Abstract  of  Revenue  and  Expenditure,”  it  appears  that  there  is  a profit  on 
this  department  of  from  above  a third  to  a fourth,  and  therefore  the  rates  ought  to  be  reduced  at  least 
one-fourth  ; this  reduction  may  be  considered  trifling,  but  would  be  bailed  a3  a great  boon  by  the  ship- 
ping inierests,  and  it  is  certainly  unjust  to  exact  a profit  in  this  department  while  the  ships  are  pre- 
vented from  getting  ballast  in  any  other  way. 

Expenditure. — The  expenditure  is  enormous  beyond  all  reason. 

Salaries. — If  the  charges  were  consolidated  a considerable  saving  may  be  effected  in  the  col- 
lection. 

The  salaries  and  tonnage  at  different  ports  prove  this,  as  may  be  seen  from  the  following  statement 
in  my  report  in  1835,  and  the  proportions  are  similar  still: — 


Tonnage.  Salaries. 

Beith  . , . 22,073  £2,402 

Greenock  . , . 55,180  290 

Dundee  ....  36,321  795 


In  the  Abstract  ending  May,  1843,  it  appears  that  the  various  sums  paid  for  salaries  and  wages  and 
persoual  services  (exclusive  oflaw  accounts  and  contracts)  amount  to  409 1Z.  6s.  11  d. 

One  of  the  items  stands  thus : “ Wages  to  joiners,  carpenters,  blacksmiths,  masons,  £.  s.  d. 
labourers,  and  others,  for  repairs  and  other  operations  connected  with  the  harbour 

and- docks”  1,789  17  6 

In  the  year  ending  15th  May,  1844,  the  salaries,  wages,  and  personal  services, 

amount  to  .4  899  1 1 

Of  which  the  wages  to  joiners  amount  to  ’.  L369  1 C 

In  the  year  ending  18th  May.  1845  5,503  11  4 

And  the  wages  to  “joiners,”  &e.  ’ 2,130  16  9 

In  the  year  ending  15th  May,  1846  ........  5*165  16  6^ 

“ Wages  to  joiners,”  &c.  ’ ’ l’857  11  0^ 

The  wages  are  exclusive  of  the  ordinary  harbour  servants ; and  as  the  repairs  and  other  operations  of 
any  extent  (as  appears  by  the  abstract)  are  paid  for  separately,  what  is  the  use  of  this  host  of  “joiners, 
carpenters,  blacksmiths,”  &c.?  I should  certainly  say  that  it  would  be  much  cheaper  to  let  all  repairs 
be  done,  by  the  respectable  master  joiners,  carpenters,  blacksmiths,  &c.,  of  Leith,  than  to  pay  salaries  or 
wages  to  men  who  cannot  always  be  required  or  employed. 

I consider  that  it  is  evident  that  there  may  be  an  annual  saying  on  the  head  of  wages,  salaries,  and 
personal  services,  of  2500/, 

, with  this  saving  I may  point  out  the  additional  revenue  that  may  be  obtained  by  fencing  out 

the  valuable  piece  of  ground  occupied  as  the  Commissioners’  dep6t  or  warehouse  at  the  south-east  end 
of  the  west  dock  : ground  sufficient  for  the  purpose  may  be  obtained  at  the  opposite  side,  or  north-east 
end  of  the  same  dock.  ‘ r ’ 

The  continued  annual  expenditure,  on  what  is  called  the  Cross  Weir,  ou'-ht  to  be  put  an  end  to  as 
worse  than  useless.  ° 1 

Altogether  I have  no  hesitation  in  offering  to  effect  an  annual  savin®  of  3000/.  in  the  expenditure 
without  in  any  way  impairing  the  efficacy  of  the  establishment.  ° 

Tiie  Tidal  Commissioners’  attention  is  particularly  called  to  the  fact,  that,  owing  to  the  falling  away 
ol  the  ground,  the  road  between  the  only  low-water  pier  that  Leith  possesses,  at  Newhaven,  has  become 
impassable:  the  construction  of  this  road  is  imperatively  required ; the  Cramond  Road  Trustees  are 
bound  by  statute  to  make  the  road ; and,  at  a meeting  of  the  General  Board  of  Trustees  (which  I was 
appointed  to  attend  as  convener  of  a Committee  on  the  subject),  Viscount  Melville  Btaled  that  the 
said  Trustees  are  bound  to  make  the  road,  but  the  excuse  was  the  want  of  funds;  it  is  of  importance 
to  consider  that  valuable  Government  property  will  be  improved  by  the  renewal  of  this  important  com- 
munication : the  Admiralty’s  property  at  the  West  Dock,  the  Ordnance  property  at  Leith  Fort,  the 
Admiralty  property  at  Annfield,  Newhaven,  are  all  of  great  value,  and  which  value  would  be  greatly 
enhanced  if  this  road  were  made.  It  is  respectfully  submitted  that  Her  Majesty’s  Government  should 
unite  with  the  Harbour  Commissioners  and  the  Road  Trustees  to  carry  the  measure  into  immediate 
execution  as  an  improvement  of  urgent  necessity 
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To  make  the  road  passable,  a printed  letter,  in  my  possession,  of  the  CramoncI  Trustees,  dated  31st 
Julv  1841.  proves  that  the  road  might  have  been  reconstructed  for  20001. : another  but  more  expensive 

• 0sal  shows  that  the  cost  would  be  37182.  5s.  4 d.  I am  satisfied  that  the  road  might  be  sufficiently 
made  for  a less  sum,  but  the  onus  ought  to  be  placed  on  some  party  or  other,  and  the  Government  and 
Harbour  Commissioners  ought  to  step  in  immediately  to  enforce  the  statute,  or  to  assist  with  the  neces- 
sarv  funds,  if  requisite.  The  20002.  applies  to  the  healing  of  the  breach  made  by  the  sea;  the  additional 
sums  apply  to  the  making  of  a bulwark,  widening  and  improving  the  frontage  of  Leith  Fort  and  Hamburg 
Place  ; the  expenditure  of  20002.  would  effect  a passage  by  the  sea-shore — the  great  desideratum ; the 
laving  out  the  additional  sum  would  he  of  secondary  necessity,  although  useful. 

Independent  of  the  importance  of  the  renewal  of  this  road  in  a national  point  of  view,  it  maybe 
stated  that  the  pilots  who  reside  at  Newhaven  have  to  go  a considerable  way  round  about  to  get  to  and 
from  their  avocations,  and  that  much  of  the  usual  trade  of  Leith  has  been  injured  by  the  merchants  and 
traders  from  Fife  going  to  Edinburgh  instead  of  Leith  to  effect  purchases ; so  that  it  really  is  of  great 
importance  to  all  parlies. 

Lights, — The  only  additional  remarks  which  I considev  it  necessary  to  make  are  regarding  the 
lirdithuuse-dues  exacted  by  the  London  Trinity  House  and  the  Northern  Light  Commission,  as  to 
which  I refer  generally  to  my  evidence  before  the  Select  Committee  of  the  House  of  Commons  on 
Lighthouses  last  year,  as  embodied  in  the  minutes. 

They  are  unquestionably  objectionable  as  pressing  severely  on  the  shipowners  and  the  commercial 
inhabitants  of  this  great  maritime  nation : — 

1st.  They  are  much  higher  than  they  require  to  be. 

2nd.  Part  of  the  funds  are  misapplied. 

3rd.  They  prevent  trade  and  seriously  impede  commerce;  for  the  full  light-dues  are  exacted  if  only  a 
small  quantity  of  goods  are  shipped,  so  that  a vast  quantity  of  goods  are  actually  prohibited  from  being 
exported  by  the  Trinity  House  of  London  und  the  Northern  Light  Commissioners,  to  the  great  injury 
of  the  merchants  of  this  country:  vessels  are  charged  with  light-dues  which  do  not  use  or  require  the 
licrhts,  and  the  tax  is  most  unjust  in  many  cases,  such  as  the  case  of  steamers  passing  during  day- 


=At  the  meeting  with  the  Tidal  Harbour  Commissioners,  in  examining  one  of  the  witnesses  as  to  the 
lifflit-dues,  it  was  stated  that  only  some  partial  reduction  was  lately  made  on  the  general  charges  for 
lights;  but  other  questions  foreign  to  this  subject  having  been  thereafter  asked,  I was  prevented  stating 
that,  solely  owing  to  the  interference  of  our  member,  the  Lord  Advocate  of  Scotland,  a very  great 
saving  to  the  shipping  interests  of  this  country  had  been  effected  by  obtaining  the  exemption  of  the 
charge  for  the  Bell  Rock  lighthouse  on  vessels  sailing  to  and  from  the  south,  and  which  ought  to  be 
generally  known  as  one  of  the  many  benefits  that  he  has  conferred. 

C 4th.  The  public  generally  is  benefited  by  the  lighthouses,  not  only  as  passengers,  but  in  so  far  that 
Her  Majesty’s  ships  of  war  pay  no  light-dues.  , r.i 

I would  therefore  recommend  that  the  actual  expense  of  maintaining  the  lights  be  defrayed  out  ot  tlie 
national  revenues,  and  that  the  management  he  continued  under  three  efficient  hoards  resident  at 
London,  Edinburgh,  and  Dublin.  I consider  the  attempt  at  centralizing  all  such  management  at 
London  as  altogether  unwise,  unjust,  and  pernicious.  There  is  unquestionably  an  advantage  m,  but  a 
fair  limit  to,  centralization;  place  the  controlling  power  at  a great  distance,  and  mismanagement  must 
be  the  consequence  : independent  of  this,  it  is  most  injurious  to  the  servants  of  such  establishments,  who, 
absent  from  the  head  department,  do  not  find  their  services  appreciated  or  rewarded,  and  the  best 
appointments  are  lodged  in  the  central  boards,  so  that  only  the  servants  near,  or  the  friends  ot  suca 
boards,  are  promoted.  , , , . 

I speak  from  experience:  when  we  had  the  Board  of  Customs  at  Edinburgh,  the  merchants  in 
Scotland  had  their  petitions  answered,  and  their  reasonable  wishes  attended  to,  without  delay ; now,  it 
takes  weeks  before  answers  can  be  obtained,  and  commerce  is  often  much  impeded  in  consequence. 


The  evils  of  centralization,  the  utter  ignorance  of  the  officers,  and  the  unfitness  ot  the  system  are  power- 
fully exemplified  in  the  many  frauds  discovered  lately  in  the  Customs  department  at  London,  itie 
Scottish  officers  of  Customs  are  neglected  : men  of  much  superior  ability  and  education  to  those  or 


equal  rank  in  the  sister  kingdom  see  their  inferiors  placed  over  their  heads;  and  almost  all  the  best 
offices  in  the  Customs  in  Scotland  are  now  occupied  by  Englishmen:  therefore,  let  no  true i friend 1 ot 
Scotland  talk  of  any  centralization  beyond  Edinburgh,  if  they  do  not  wish  Scotland  urne 
mere  province  than  it  actually  is. 

These  last  remarks  I intend  to  apply  to  a Bill  proposed  to  be  introduce  or  8 . , ..  . . 

harbours.  I consider  the  proposal  may  be  useful  if  such  a law  is  made  to  app.y  o . 

of  separate  Boards  at  London,  Edinburgh,  and  Dublin  ; but  if  the  withering  principle  o centra  ization 
is  to  be  carried  to,  and  established  at,  the  already  overgrown  metropolis,  why  then  I consider  that 
shall  be  subjected  to  much  annoyance  from  men  ignorant  of  our  local  wants,  means,  a 

John  Mitchell. 


Af  PE.VDIX  C. 
Leith. 

No.  20. 

Mitchell,  on  the 
management  of  the 
Harbour. , 


No.  21.  No.  21. 

Report  hj  Jakes  M.  Rihiel,  Es,.,  C.  E„  F.  M.  S'.,  on  the  improve, nent  of  Leith  Barbour  and 

Docks.  and  Docks. 

Sir,  Great  George  Street,  Westminster,  January  IS,  1847. 

As  directed  by  the  Lords  Commissioners  of  Her  Majesty’s  Treasury,  m JWJ,  leUg  erf the 
5th  August  last,  (4317V),  I inspected  Leith  Harbour  and  Docks  in  the  fo Hewing  month 
portion  of  the  time  I was  employed  on  the  survey,  I had  the  advantage  of  the.co™p  ' ith  thg 

Mr.  Dali,  and  other  local  official  gentlemen,  whose  long  and  professional  acquaintance  with 
harbour  and  its  approaches  greatly  facilitated  the  necessary  inquiries.  ; i meeting  of 

I had  also  a long  conference  with  a number  of  the  Trustees,  winch  resu  _ .P.  • t|ie  form 

that  body,  and  the  transmission  to  me  of  a paper,  setting  forth  their  unanimous  opinions 

My  instructions  were,  to  report  especially  on  the  plan  proposed  by  Mr- Leslie  ^ the 
the  Eastern  Pier,  and  that,  should  my  opinions  not  agree  with  those  of  Mess  . respect  l 

which  are  in  opposition  to  it,  and  in  favour  of  a different  plan,  that  I should  state  in  wl.at  respect 
differ  from  these  gentlemen. 
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Appendix  C.  I beg  to  premise,  tliat  owing  to  the  natural  difficulties  which  surround  the  question  at  issue  - ] 

the  consequent  diversity  of  opinion  that  exists  as  to  the  best  plan  of  effecting  the  requisite  itnnro 

Leith.  ments,  I found  it  absolutely  necessary,  not  only  to  make  a minute  inspection  of  the  harbour  and  th 

jy  7.  adjoining  shores,  but  to  read  carefully  the  history  of  the  port,  as  given  in  the  numberless  Repo  i 

Rendel  on  improv-  that  have  been  made  by  enSineers  antl  otliers  5 and  to  request  that  new  soundings  might  be  take? 
ing  the'tt  arbour  and  surveys  repeated,  that  I might  compare  the  present  state  of  the  harbour  with  its  similarlv 

and  Docks.  recorded  condition  in  1028  and  in  1831.  -v 

These  new  surveys  necessarily  occupied  considerable  time,  and  it  was  not  therefore  till  November 
that  I received  them.  Since  then,  I have  given  great  attention  to  all  the  facts  and  opinions  collected 
and  I have  now  the  honour  to  submit  the  concisions  to  which  I have  arrived  on  the  whole  question 
of  improving  this  harbour. 

I agree  in  opinion  with  Messrs.  Walker  and  Jardine,  that  the  extension  of  the  East  Pier,  and  the 
formation  of  a low-water  landing  for  large  steamers  at  its  head,  in  the  manner  proposed  bv 
Mr.  Leslie,  is  not  calculated  to  benefit  the  port  to  an  extent  that  will  justify  its  cost.  ~ ' 

I also  think,  that,  whilst  it  would  offer  lut  a very  partial  and  uncertain  degree  of  accommodation  to 
vessels  requiring  its  use,  its  great  distance  from  the  town  of  Leith,  the  exposure  of  the  way  to  it  in 
bad  weather,  and  the  difficulty  and  expense  of  connecting  it  with  the  railway  now  uniting  Leith  with 
Edinburgh,  &c.,  would  further  depreciate  its  value  to  the  public,  and  interfere  with  its  success. 

In  the  arrangement  of  the  design,  Mr.  Leslie  has  skilfully  devised  the  best  means  which  the 
principle  of  the  plan  admits  of  for  sheltering  vessels  whilst  using  it  as  a landing-place ; but  I am  of 
opinion  that,  owing  to  its  great  distance  from  the  land,  and  the  long  sea-reaches  to  which  it  would 
be  exposed  from  west  all  round  by  north  to  east,  it  would  prove  to  be  little  better  than  a fine-weather 
pier;  whilst  it  would  be  unattended  with  any  adjunct  advantages  to  the  harbour  or  its  entrance  channel 
In  coming  to  this  opinion,  I have  not  lest  sight  of  the  fact,  that  such  a landing-place  as  Mr! 
Leslie’s  plan  proposes  would  only  be  used  at  bucIi  times  as  a steamer  or  other  vessel  could  not  pass  up 
the  channel,  or  info  the  harbour,  or  say  from  one-fourth  ebb  to  three-fourths  flood  tide,  and  that 
the  sea  is  at  such  times  less  violent  than  at  high  water;  still  I am  of  opinion  that,  even  with  slight 
gales,  there  would  be  too  much  sea  upon  it  for  convenient  landing  when  the  water  was  sufficiently 
deep,  and  that,  from  three-fourths  ebb  to  one-fourth  flood,  vessels  would  be  in  danger  of  striking  on 
the  bottom,  seeing  that  the  depth  at  low  water  (spring  tides)  is  under  eight  feet. 

I have  remarked,  that  this  work  would  not  benefit  the  harbour  channel.  This  should  be  explained. 
The  plan  is  to  unite  the  solid  low-water  landing-place  with  the  present  pier,  by  a roadway  supported 
on  piles,  •hj’ough  which  the  current  of  tide  will  pass,  and  prevent,  as  far  as  possible,  the  tendency 
which  a solid  erection  has  to  cause  an  accumulation  of  sand,  and  the  consequent  detriment  to  the 
landing-pier.  It  is  also  cheaper  than  a solid  pier.  But  these  qualities,  which  are  favourable  so  far 
as  the  landing-pier  is  concerned,  make  the  works  list  less  to  the  general  commerce  of  the  harbour, 
since  it  offers  neither  shelter  to  shipping  nor  increased  facilities  for  deepening  the  harbour  channel, 
Now,  as  I quite  concur  in  the  opinions  stated  by  the  Harbour  Commissioners,  in  the  resolutions 
attached  hereto,  viz.— that  the  improvements  required  in  the  port  of  Leith  are  a low-water  pier  and 
a,^.*n°_P  aa e’  Inade  ln  connection  with  the  deepening  of  the  harbour  channel,  and  combined  with  an 
additional  dock  for  steamers  and  the  large  class  of  sailing  ships— I am,  as  before  stated,  adverse  to 
e “es  ie.8  P'an  5 because,  whilst  it  very  partially  meets  the  first  requirement,  it  in  no  degree 
acintates  the  accomplishment  of  the  two  latter,  which  are  of  equal  public  importance,  and  even  more 
necessary,  to  secure  the  public  debt  on  the  harbour. 

t u^S  ^r‘i  darcbne  bas  not  famished  a plan,  but  merely  confined  himself  to  an  opinion  on  Mr.  Leslie’s 
i have  only  further  to  state  in  what  my  v:ews  differ  from  the  plan  of  Mr.  Walker  : and  to  make  myself 
cleaily  understood,  I have  found  it  necessary  to  prepare  a design,  which  I attach. 

1 agree  with  Mr.  Walker  in  opinion,  that  it  is  inexpedient  to  abandon  the  present  harbour  and  the 
lurther  improvement  of  its  entrance  channel  in  favour  of  a more  westwardly  entrance.  I do  not, 
owever,  concur  with  him  in  thinking,  that  it  is  necessary  or  practicable  to  make  and  maintain  a 
channel  twelve  feet  deep  at  low  water  up  to  the  docks  and  town.  Of  course,  I mean  that  it  is  not 
practicable,  having  reference  to  expense.  To  make  such  channel,  it  would  be  necessary  to  incur  a 
very  considerable  outlay  on  the  present  pier,  to  prevent  its  being  undermined  : the  new  works  must 
be  ol  an  expensive  kind,  whilst  the  yearly  cost  of  dredging,  to  maintain  such  a depth,  could  not  fail 
to  be  excesstve.  15 


The  utmost  depth  which  I have  any  hope  of  seeing  made  and  permanently  secured  at  a reasonable 
expense  is  six  feet  below  low  water  or  the  present  dock  sill,  or  half  that  proposed  by  Mr.  Walker. 
1 he  channel,  when  enclosed  by  parallel  jiers,  and  deepened  to  that  extent  by  dredging,  may,  1 think, 
i condltlon>  ky  *he°cca*Lional  use  of  a dredger,  and  proper  attention  to  liarrowing 
son  S'  ► 1 ,agree  w,tb  Mr.  Walker,  that  there  are  no  just  grounds  for  the  opinion  which 

some  entertain,  that  the  water  of  Leith  brings  down  from  the  country,  and  deposits  in  the  harbour, 
Hvlr  min!,86  ™"1  ?an  U re,?ovfs;  consequently,  that  a new  channel  made  independent  of  this 
™ ZTZ  5?  rnrS1.ly  Tr,amta,ned  than  the  Preseat  channel.  On  the  contrary,  I have  no  doubt 
w?  the  f!f’  eve“  at  Presenti  takes  to  sea  much  more  sand  and  silt  than  it  brings 
orpn^r  n,,.  11  1 stncfc  conser*incy  over  its  banks,  its  advantages  would  be  still 

n,  f nnW  tS®  ful1  benafit  of  tlle  scouring  power  of  the  river,  the  harbour  channel  must 

W lSc  nln  !!  r W • wab8>  bufc  mast  of  .much  more  limited  depth  and  width  than  in  Mr. 
which  I ^ aS  1136  oreatest practicable  depth,  I have  gone  to  the  utmost  limit 


that  Ti kl  Mr  wllk’r?  ht  l-  have  Said  0f  lbe  necessity  of  confining  the  channel  between  piers, 
S t L?!'  y - my  plan  ‘V0  carry  0Bt  a west  a*  well  as  an  east  pier  into  deep  water.  But 
as  I do  not  agree  in  tie  propriety  of  attempting  to  maintain  a channel  twelve  feet  deep,  I propose  to 

Mr  8t  tHe  head  * **  WeSt  Pier’  under  of  ^ east  pier.  P P 

Mr.  Walker  s plan  also  proposes  an  additional  dock,  suitable  for  steamers  and  larger  ships  than 

™™°£Tl i t ? ‘ 'V’E'””*  docks;  a”d  though  I agree  with  him,  as  before  remarked,  I do 
not  eoneur  in  the  selection  of  the  stte  for  soch  dock,  finding,  from  boring!  I have  had  made,  that  its 
cost,  particularly  for  the  northern  end  and  entrance  lock,  would  be  attended  with  a great  expense, 
owing  to  the  depth  of  the  quicksand  In  that  part  of  the  harbour.  I have  selected  a mire  favourable 
S1te>  where  the  clay  is  only  a few  feet  below  the  surface. 

On  these  several  accounts,  the  cost  of  Mr.  Walker’s,  works  would  be  nearly  the  same  without  the 
new  dock  as  mine  would  be  with  it.  In  addition  to  these  contrasts,  the  plan  which  I shall  now  proceed 
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to  describe  would  have  the  further  advantage  of  being  easily  connected  with  the  dock,  or  Commercial 
Street  station  of  the  Edinburgh  and  Leith  railway,  and  of  providing  for  its  extension  to  the  low-water  pier. 

It  will  be  seen  on  the  accompanying  plan  that  I propose  to  extend  the  east  pier  1000  feet,  the  first 
half  being  in  the  line  of  the  present  pier,  and  the  remainder  curving  to  the  west,  so  as  to  shelter  the 
harbour  channel  from  all  points,  north  of  Kinghorn  Ness,  and  consequently  covering  it  from  the  open 
sea  exposure— Kinghorn  Ness  being  north  (true)  from  the  pier-head,  distant  about  five  miles.  It  will 
also  be  seen  on  the  plan,  that  I propose  to  extend  the  west  breakwater  upwards  of  1750  feet  in  a 
north-by-west  direction,  or  slightly  opening  the  east  pier-head,  and  terminating  it  with  a low-water 
landing-pier,  350  feet  long,  canted  one  point  westerly,  making  the  harbour  entrance  200  feet  wide  in 
the  clear,  and  giving  it  a north-west  aspect,  which  is  as  sheltered  as  any  that  can  be  obtained  con- 
sistent with  easy  entrance  for  deeply-laden  vessels,  when  the  wind  is  from  the  bad-weather  points  on 
this  shore. 

It  should  be  further  observed  that,  though  the  entrance  is  but  200  feet  wide,  the  curved  form  of 
the  east  pier  gives  a breadth  of  upwards  of  400  feet,  immediately  within  the  pier-heads,  so  that  vessels 
would  find  room  to  turn,  or  to  beach  themselves  in  quiet  water,  if  waiting  for  the  tide  to. 'pass  up  the 
harbour  channel.  This  form  is  also  advantageous  to  long  vessels,  such  as  steamers,  using  the  low- 
water  landing-place,  by  giving  them  room  to  turn  in  approaching  or  leaving  the  pier. 

I propose  only  one  slip  to  be  formed  in  this  landing-pier.  This  slip  will  he  covered  on  the  east- 
ward by  the  east  pier,  whilst,  from  its  being  on  the  harbour  side  of  the  west  pier,  it  is  equally  protected 
from  those  winds.  One  slip,  therefore,  by  this  plan,  would  afford  as  much  accommodation  as  the  two 
proposed  in  Mr.  Leslie’s  plan,  and  be  more  sheltered,  as  the  eastern  pier  is  a complete  protection  for 
it  in  north-east  gales,  which  make  the  worst  weather  on  this  shore.  The  same  argument  applies,  in 
contrasling  the  advantage  of  approaching  the  landing-place,  for,  as  the  eastern  is  the  weather  pier, 
and  completely  exposed  for  its  whole  length,  or  1400  yards,  the  traffic  between  the  town  and  the 
landing-place  would  be  frequently  impeded,  and  on  some  occasions  stopped.  To  this  objection,  the 
further  one  of  expense  must  he  added.  The  present  east  pier  is  too  narrow  for  either  a single  line  of 
railway  or  a carriage-road,  being  merely  a broad  footway,  and  to  increase  its  width  would  be  atteuded 
with  a considerable  expense. 

Again,  a low-water  landing-place  at  such  a great  distance  from  the  town  and  traffic  of  the  port 
could  not  be  made  remuneratively  useful,  unless  it  had  direct  communication  with  the  shore  and  docks 
by  railway.  This  would  be  next  to  impracticable,  if  such  landing-place  were  made  at  the  end  of  the 
east  pier,’ but,  by  making  it  at  the  head  of  a new  west  pier,  a direct  railway  communication  may  be 
opened  between  it  and  the  station  of  the  Edinburgh  and  Leith  railway  in  Dock  Street,  offering,  at  the 
same  time,  the  greatest  possible  facilities  for  branc!)  railways  to  every  part  of  the  present  and  proposed 


docks. 

Looking  to  the  modern  necessity  for  despatch  and  economy  in  every  department  of  business,  and 
more  especially  such  as  is  connected  with  ferry  traffic  and  steam  navigation,  the  trade  of  Leith  cannot 
otherwise  than  suff-T,  if  left  under  the  disadvantage  of  inferiority  to  Granton,  &c.,  in  this  respect.  By 
the  plan  proposed,  this  disadvantage  will  be  removed,  for  the  depth  of  water  at  the  pier-head  will  be 
upwards  of  eight  feet  at  the  lowest  ebbs,  and,  being  completely  sheltered  from  the  easterly  and  westerly 
winds,  this  depth  at  low  water  is  equivalent  to  a depth  of  twelve  feet  at  a landing-place  open  to  gales 
from  those  points. 

The  cost  of  constructing  the  west  breakwater  n w proposed  would  be  justified  by  the  attainment 
of  these  important  objects  only:  but  I consider  such  a work  necessary  for  the  maintenance  of  even  a 
six-feet  channel,  at  low  water,  up  to  the  clocks.  Tite  sands,  to  the  west  of  the  harbour,  though  not 
so  extensive  or  elevated  as  those  on  the  east,  are  of  considerable  area,  taking  those  portions  which  have 
up  to  six  feet  of  water  over  them  at  low-water  spring  tides.  I am  therefore  of  opinion,  that  no 
channel  can  be  made  permanent  through  these  flat  sands  that  has  not  the  protection  of  a pier  to 
prevent  the  tendency  which  breaking  waves  have  to  fill  up  all  inequalities,  such  as  channels  formed 
in  a flat  sand.  I am  aware  that  the  travel  of  the  sand  on  this  coast  may  be  said  to  be  generally  from 
the  east,  and  that  the  easterly  winds  and  flood-tide  currents  occasion  a much  more  rapid  accumulation 
at  the  back  of  the  east  pier  than  is  found  at  the  back  of  the  west  breakwater.  I find,  from  a com- 
parison of  the  soundings  taken  in  1828,  1831,  and  1846,  that  there  is  an  increase  also  on  the  west 
side  of  the  harbour,  whilst  a section  I have  caused  lo  he  taken  through  the  middle  of  the  harbour 
channel  shows  its  depth  to  be  nearly  two  feet  more  down  to  the  head  of  the  west  breakwater  than  it 
is  outside  it;  the  difference  in  depth  taking  place,  in  the  most  striking  manner,  at  the  head  ot  the 
breakwater,  where  the  channel  ceases  to  be  confined  and  sheltered;  and  beyond  that  pom  the 
channel  is  lost,  the  sandv  bottom  alon?  the  east  pier  agreeing  in  general  levels  and  character  with 
the  adjoining  portion  of  the  bay;  thus  proving,  that  it  would  be  in  vain  to  dredge  a channel  through 
these  sands,  without  at  the  same  time  enclosing  it,  so  as  to  confine  the  currents  to  one  track,  and 
prevent  the  effect  of  breakers  passing  over  it  at  right  angles  to  its  course. 

Between  the  south  end  of  the  west  breakwater  and  the  north  wall  of  the  intended  dock,  the  Mil  way 
would  be  carried  on  a wooden  platform,  supported  by  piles,  leaving  openings  of  sufficient  width  tor 
boats  or  rafts  of  timber,  so  as  to  constitute  the  western  half  of  the  outer  harbour  or  basin  for  boats, 
and  giving  facilities  for  the  formation  of  timber-ponds. 

The  proposed  dock  is  placed  on  ground  most  favourable  for  economical  construction— is  completely 
contiguous  to  the  present  east  dock— has  its  entrance  up  m the  present  channel,  so  as  to  combine  the 
expense  of  an  improved  channel  into  the  present  harbour  with  the  new  dock  entrance  - is  on  the  line 
of  railway— is  accessible  in  the  most  direct  manner  possible  with  Dock  or  Commercial  Street,  and 
leaves  on  its  north  side  a suitable  site  for  two  large  graving-docks.  , , . , . j 

I have  before  stated,  that  I propose  to  form  a channel  up  to  this  n:w  dock  entrance,  us  feet  deep, 
by  dredging  ; that  I consider  this  the  greatest  depth  that  can  be  maintained  with “jj. “r 3l‘le 
moderate  expense’;  and  that  for  this  purpose  the  water  of  Leith  may  be  made  o a 1 8r  , , r 

I propose  the  sill  for  the  new  dock  entrance  to  be  laiJ  at  the  same  level,  viz.  six  ee  fee* 

the  preeri.,  lock.  I have  ascertained  that  the  mean  rise  of  the  tides  of  theyear  " 
on  the  old  dock  sill,  that  the  mean  of  neaps  is  about  thirteen  feet  eigh  in  e , , ,,  .. . 

about  thirteen  feet.  O.i  the  new  sill,  this  would  give  at  high  water  a depth,  on  l P neaDS’ 

of  twenty-two  feet ; at  the  average  of  neap-tides,  nineteen  feet  eight  inches;  an  - P . 


, ; at  the  average  or  neap-tides,  nineteen  ww  ””  . f , hour 

a depth  of  nineteen  feet.  We  may  therefore  consider  that,  for  two  hours  (an  h and  out  0f 

after  high  water)  each  tide,  vessels  drawing  sixteen  feet  six  inches  woul  P neaps.  Now, 

this. dock  on  the  lowest  neaps,  and  so  in  proportion  for  all  tides  rising  a 
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as  it  must  be  admitted  an  additional  dock  is  chiefly  required  for  the  steamers  frequenting  the  ha  h 
and  that  none  of  these  are  likely  to  draw  more  than  fifteen  feet,  I consider  a dock  with  a single  ' • r’ 
gates  as  advantageous  as  though  it  had  a lock,  and  I have  prepared  the  design  accordingly.  The  s'".- 
of  expense  is  of  course  very  considerable,  whilst  the  only  disadvantage  is,  that  the  level  of  the  wa.  ^ 
Rendel,  on  improv-  the  dock  eka,,?es  w*th  the  tides  of  each  day-a  disadvantage  of  little  importance  in  this  instance  aftU 
ing  the  Harbour  greatest  difference  between  the  extremes  of  springs  and  neaps  is  not  more  than  six  feet,  whilst  t 

and  Docks.  difference  between  their  means  is  not  four  feet.  But  in  order  to  keep  the  largest  class  of  timber  a H 

eastern  produce  ships  afloat  at  all  tides,  I propose  to  excavate  the  dock  to  eight  feet  below  the  Dre  t 
lock  sill;  consequently,  at  the  lowest  neaps,  there  will  be  fully  twenty-one  feet  of  water  in  the  dot 
whilst  the  number  of  tides  would  be  but  very  few  in  the  year  when  such  vessels,  say,  drawing  ninet 
feet,  would  not  be  able  to  pass  from  sea  into  the  dock,  during  an  hour  or  hour  and  a half  each  tide  ^ 
The  gates  are  proposed  sixty  feel  wide,  which  gives  ample  room  for  the  largest  steamer* 
between  any  of  the  ports  of  Scotland  and  London.  u"ert 

I have  not  marked  upon  the  p’an  any  water  connexion  between  the  new  and  old  clocks,  tliinkhxr  it 
to  be  unnecessary  for  the  present.  I would,  however,  allude  to  the  ease  with  which  such  a communi 
cation  could  he  made,  without  in  the  least  interfering  with  any  of  the  railway  or  other  imnnrhni 
arrangements.  1111 

The  proposed  dock  would  be  700  feet  long  and  300  feet  wide,  being  an  area  of  4 A-  acres  with  loan 
feet  lineal  of  wharfage,  averaging  100  feet  in  width. 

It  will  be  seen  by  the  plan,  that  I propose  to  make  a public  way  for  the  railway  and  carriages  over 
the  cross  wharfs,  which  separate  the  two  present  docks.  These  wharfs  are  of  little  value  as  berths  for 
shipping  to  discharge  at,  and  may,  therefore,  he  given  up  to  the  public,  without  loss  of  revenue  or 
income  to  the  docks.  Of  course,  the  docks  would  he  fenced  off,  and  the  present  drawbridge  main- 
tained ; made  wider,  however,  to  take  a line  of  railway,  as  well  as  the  ordinary  traffic.  6 

In  considering  the  details  for  the  several  works,  I have  assumed  that  all  possible  economy  should  be 
observed,  consistent  with  their  strength  and  efficiency.  For  the  extension  of  the  east  pier  I have 
adopted  the  same  plan  of  construction  as  in  the  present  pier,  strengthened  in  proportion  to  the  created 
depth.  For  the  extension  of  the  west  breakwater,  I have  assumed  a timber  platform,  twenty  feet  wide 
raised  seven  feet  above  high-water  spring  tides,  supported  on  piles,  and  protected  from  the  weather  and 
worm  by  a breakwater,  formed  on  the  principle  proposed  in  Mr.  Cubiti’a  plan  for  a western  harbour 
viz.— I wo  low-water  mounds  of  rubble  stone,  with  a clay  nucleus,  having  stone-paved  slopes  at  suit- 
able inclinations,  raised  above  high  water,  and  formed  along  the  line  of  the  timber  roadway—  the  low- 
water  andmg  having  a slip,  twenty  feet  wide,  and  a rise  of  one  in  fifteen,  built  of  masonry,  founded  on 
piles  at  the  level  of  low  water,  and  enclosed  with  iron  sheet  piles  driven  into  the  strong  clav  and 
having  their  heads  well  secured  to  the  first  courses  of  masonry.  By  this  plan,  the  expense  of  founding 
walls  in  deep  water  will  be  saved,  whilst,  by  means  of  the  iron  sheet  piles  to  enclose  the  area,  and  a 
careful  deposit  of  rubble-stone  and  clay  round  the  wood  piles,  on  which  the  walls  would  stand,  the 
structure  would  be  as  durable  as  the  circumstances  could  require.  The  dock  walls  I have  assumed  to 
he  built  of  good  sound  masonry,  and  the  entrance  to  he  constructed  in  the  most  complete  manner. 
The  outside  of  the  dock,  against  the  1, arbour  channel,  to  be  also  of  masonry,  but  west  of  the  gates  to 
be  a sloped  embankment,  paved I with  stone.  This  is  desirable  as  a matter  of  economy,  and  on  account 
of  the  probable  demand,  at  no  distant  period,  for  the  construction  of  graving-docks,  which  would  make 
a wall  an  unnecessary  expense. 

The  following  estimate  of  cost  is  based  on  the  mode  of  construction  above  described 
Cost  of  eastern  pier  extension— western  breakwater  extension— low-water  landing- 
place— roadway  through  the  outer  harbour-and  deepening  harbour  channel 
including  ten  per  cent,  contingencies 

Cost  of  dock,  comprising  excavations,  walls,  entrance  gates,  and  macadamised  wharfs', 
including  ten  per  cent,  contingencies  ... 


79.000  0 0 

56.000  0 0 

Total £135,000  0 0 

Looking  to  the  increase  of  trade  consequent  on  the  concentration  of  railways  in  Edinburgh,  there  is 
no.  doubt  on  my  mind  as  to  the  propriety  of  expending  the  above  sunt  for  the  attainment  of  the  proposed 
ohjec  s.  Netther  can  there  be  any  doubt,  that  the  repayment  of  the  public  debt  on  the  harbolr  would 
— TT*  by  such  on  expenditure  t for  supposing  Leith  to  remain  without  these  several  im- 
foLehh  ft’ilit'  mce™“es  “f  ,lle  trade  will  open  new  channels,  whereas  the  works  proposed  will  give 
nronordoS 5,1 ■ which  will  not  only  insure  the  detention  of  its  present  trade,  but  a so  draw  a fair 
proportion  of  the  increase  which  the  railways  cannot  fail  to  create 

preceding  pUag“.’  * ^ ‘°  raaPitu,al,!>  in  *>“  b™f«‘  manner  possible,  the  opinions  expressed  in  tbs 

Thnre™t°1L‘tt,S':e0^  °^the  P"Pos?d  h>w-water  landing-pier,  at  the  end  of  an  extension  of  the 
of  Sobfe  K h ™as?"oh  » 1‘  would  only  very  partially  accommodate  the  class 
aDDrmchahif*  )>«  f ! ls,,ntended>  ls  at  a considerable  distance  from  the  town,  and  only 
EdThumh  LdVrffh”  §"“tl5eIP°5ei;  hoes  not  admit  of  being  connected  with  the 

l bV  a cost,  and  would  Sot  contribute  to  the 

Thatlhp  nrinei  1 F ar  _ou\  channel,  nor  add  to  the  shelter  or  convenience  of  vessels  using  it. 

™,P'°;rtn,80f  ,he  P™»»‘  harbour,  and  employinl  the 
Sent  Sir.  1 f • m a'r  °f  ?redSi"S  for  the  maintenance  of  a channel  up  to  the 

K a ilstSe  «ne T,  77  f ’ “ Pr'fe,i,bl*  every  account  to  any  plan  that  can  be  devised, 
”ew  enira”e  ,o  ihe  ™*  °f  the  p"se"t  h“b°"r’ and 
That  the  three  improvements  mentioned  in  the  resolutions  of  the  J, arbour  trustees  appended 
FKT-  aF  ;Trd  h"b°“'  and  anew  dock  adapted  for 

””  “'7  ,0  '”abI'!  *he  '"mhaat!  “f  L'ith  *»  ",a!" 

,0  i,mPpo.,f  the  present  entrance  channel  without  confining  it  between 
as  tl^e  eastern  pier  61  WUrJs’  Wlt  10Ut  'lengthening  the  western  breakwater  to  the  sam  e exteut 

TIV7'.’Ay  'lhe  m'renrSi°° .?  'h'SB  Fie,rS  ?s  ‘Jd"™  ”P°"  ll“  accompanying  plan,  a channel  of  six 
feet  in  depth  below  the  present  loot  sill  may  be  made  and  maintained  at  i reasonable  cost. 
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That  the  low-water  landing-place  should  be  made  at  the  head  of  the  proposed  west  breakwater,  Appendix  C 

under  the  shelter  of  the  eastern  pier.  

That  the  new  dock  should  be  in  close  proximity  to  the  present  docks  and  old  harbour  channel,  Leith. 

and  have  the  most  direct  approach  from  the  town.  

That  it  is  essential  to  connect  the  low-water  landing-place,  and  the  present  and  proposed  docks,  „ No.  21  ■ 
in  the  most  direct  manner  possible  with  the  Edinburgh  and  Leith  railway  station  in  Dock  or  .wthell"  I^pr0Vm 
Commercial  Street,  and  so  construct  the  new  works  as  to  admit  of  a railway  being  laid  along  aucl  Docks.  UC 
them. 

That  to  carry  out  such  railway  connexions,  &c.,  it  is  expedient  to  open  a public  road  across  the 
drawbridge,  over  the  passage  which  unites  the  present  docks,  and  to  connect  the  proposed  new 
dock  with  the  new  western  breakwater  by  a roadway  formed  on  arches — and, 

That  the  execution  of  the  several  works  for  effecting  these  improvements  would  add  to  the 
security  of  the  public  debt. 

It  is  due  to  the  present  authorities,  and  Mr.  Dali,  the  harbour-master,  that  I should  not  omit  to 
mention  the  great  improvement  which  their  attention  to  the  harbour  channel  has  effected  since  1831. 

By  sections  I have  had  made,  it  appears  that  since  that  date  the  channel  from  the  first  bridge  to  the 
head  of  the  western  breakwater  has  increased  in  depth  upwards  of  three  feet,  whilst  the  piers  and  other 
works  have  been  kept  in  efficient  repair.  As  might  have  been  expected,  the  revenue  of  the  harbour 
has  increased  with  its  improvement ; but  I forbear  to  enter  on  the  question  of  finance,  from  its  forming 
no  part  of  my  instructions. 

Whatever  may  be  the  decision  as  to  further  expenditure  on  this  harbour,  it  is  highly  desirable  that 
the  conservancy  powers  of  the  Commissioners  should  be  increased,  not  only  over  the  harbour,  to  the 
extent  of  the  tidal  flow,  but  also  for  the  whole  course  of  the  river. 

C.  E.  Trevelyan , Esq.,  %c.  fyc.,  I have,  &c., 

Treasury.  Jas.  M.  Rendel. 

I beg  to  return,  herewith,  all  the  plans  and  papers  forwarded  to  me  with  your  instructions. 


Instructions  Relative  to  the  want  of  a Time  Ball  at  Leith , from  the  Hydrographer  to  the 
Admiralty. 

Sib,  Admiralty , September  1,  1846. 

An  application  having  been  made  to  the  Admiralty  to  procure  the  erection  of  a time  ball  on  the 
Observatory  at  Calton  Hill,  for  the  benefit  of  the  vessels  lying  in  Leith  Docks,  and  as  there  will  be 
no  objection  on  the  part  of  the  Board  to  this  request  provided  the  ball  may  be  seen  directly  from  those 
vessels,  or  from  a majority  of  them,  their  Lordships  desire  that  if  you  are  about  to  proceed  to 
Scotland,  as  you  notified  to  me  yesterday,  you  will  pass  through  Edinburgh,  and  report  to  me  fully 
on  the  above  matter  for  their  Lordships’  information. 

You  will  likewise  explain  to  Mr.  Piazzi  Smyth,  the  astronomer  there,  the  method  by  which  the 
Greenwich  ball  drops,  so  as  to  make  little  or  no  concussion;  and  consult  him  on  the  height  to  which 
the  staff  or  tube  could  be  elongated,  if  any  reasonable  increase  might  render  the  hall  visible  in 
the  Docks. 

As  Captain  Vetch,  R.E.,  will  he  with  you,  and  as  he  is  no  doubt  acquainted  with  the  process  of 
laying  down  the  electro-telegraphic  wires,  ask  him  to  make  a rough  estimate  of  the  expense  of  such 
a communication,  between  the  Observatory  and  a ball  or  clock,  which  might,  I suppose,  be  placed 
in  some  conspicuous  situation  at  the  Docks. 

I am,  &c., 

F.  Beaufort,  Hydrographer. 

Captain  Washington,  R.N. 


On  the  want  of  a 
Time  Ball. 


No.  23. 

Report  on  the  want  of  a Time  Ball  at  Leith,  by  Captain  Washington,  R.N,  F.R.S.,  and  Captain 
Vetch,  R.E.,  F.R.S.,  addressed  to  the  Hydrographer  of  the  Admiralty. 

Sir,  London , December  26,  1846. 


No.  23. 

Washington  and 
Vetch,  on  the  want 
of  a Time  Ball  at 
Leith. 


Adverting  to  your  letter  of  the  1st  September,  stating  that,  “An  application  having  been  made  to 
the  Admiralty  to  procure  the  erection  of  a time  ball  on  the  Observatory  at  Calton  Hill,  Edinburgh, 
for  the  benefit  of  vessels  lying  in  Leith  Docks,  and  that  there  will  be  no  objection  on  the  part  of  the 
Admiralty  to  this  request,  provided  the  ball  may  he  seen  distinctly  from  those  vessels,  or  from  a 
majority  of  them  j”  and  in  compliance  with  your  instructions,  directing  us  to  examine  and  report 
to  you  fully  on  this  question,  for  their  Lordships’  information,  xve  have  the  honour  to  state : — • 

That  on  our  arrival  in  Edinburgh  we  put  ourselves  in  communication  with  Mr.  Piazzi  Smyth,  the 
astronomer;  Mr.  Dali,  R.N.,  superintendent  of  Leith  Harbour;  Captain  Arrow,  R.N.,  inspecting 
commander  of  the  coast  guard,  and  Messrs.  Bryson  and  Sons,  Dickman  and  Laird,  the  principal 
chronometer  makers  in  Edinburgh  and  Leith. 

From  the  last-named  gentlemen  we  ascertained  that  the  number  of  chronometers  sent  to  them  to 
he  rated  by  ships  sailing  from  the  Firth  of  Forth,  was  last  year  not  less  than  120,  and  in  1846,  it 
was  expected  they  would  reach  150;  this  number  is  exclusive  of  those  which  are  rated  at  Alloa, 
higher  up  the  Firth;  of  those  carried  by  vessels  that  occasionally  anchor  in  Leith  Road,  whether 
calling  for  orders  or  driven  in  by  stress  of  weather,  of  French  vessels-of-war  protecting  their  fisher- 
men (two  of  which  were  there  at  the  time  of  our  visit),  and  of  all  Her  Majesty’s  ships. 

It  thus  appears,  independently  of  other  advantages,  that  the  exhibition  of  a time  ball  at  Edinburgh 
would  he  of  immediate  practical  utility  to  a very  much  larger  number  of  vessels  than  any  former 
accounts  had  led  us  to  anticipate,  and  we  are  the  more  desirous  to  state  this  clearly  at  the  outset  of 
our  inquiry,  as  we  are  disposed  to  believe  that  had  the  Admiralty  been  made  acquainted  with  it 
sooner,  their  Lordships  would  not  have  limited  their  concession  of  a time  hall  by  the  condition  of  “ its 
being  visible  from  vessels  in  Leith  Docks.” 

M 
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Not  only  is  the  Observatory,  though  situated  on  the  Calton  Hill,  not  visible  from  the  Docks  hut 
Nelson's  Monument,  the  loftiest  building  there,  is  invisible  from  the  deck  of  any  ship  in  the  Docks 
owing  to  the  height  of  the  adjoining  warehouses  which  intervene.  Nelson’s  Column,  however’ 
is  distinctly  seen  from  the  “ tops  ” of  the  greater  part,  if  not  from  nil  of  the  vessels  so  place(j  J 
well  as  fn  m the  whole  of  the  north  shore  in  the  immediate  vicinity  of  the  Docks,  and  from  Leith 
nt  Peir.  It  is  also  prominently  conspicuous  from  every  part  of  Leith  Road  and  the  Firth  of  Fort|, 
from  near  St.  Margaret's  Hope  on  the  west,  to  Aberlady  Bay  on  the  east.  But  even  if  the  Observatory 
were  visible  from  the  decks  of  vessels  in  the  Docks,  it  would  be  of  little  service  to  them,  ns  it  is  the 
common  practice  to  send  the  chronometers  on  shore  to  the  maker  immediately  on  a ship’s  arrival 
and  not  to  receive  them  on  board  again  till  the  day  before  sailing ; nor  would  it  seem  desirable  to 
interfere  with  this  practice,  as  the  concussion  caused  by  unloading  and  loading  a ship  could  not 
fail  of  being  prejudicial  to  the  steady  going  of  the  watches. 

On  consulting  with  the  astronomer,  we  found  that  with  every  disposition  to  foiward  the  cause  bv 
all  means  in  his  power,  he  felt  it  his  duty  to  object  to  any  erection  in  contact  with  the  Observatory 
as  from  its  elevated  position  and  exposure  to  frequent  high  winds,  there  would  be  a risk  of  disturbin'’ 
his  instruments.  He  must  also  object  to  any  additional  erection  placed  so  near  as  by  subtending  a 
large  angle  as  seen  from  the  Observatory,  it  might  impede  extra  meridian  observaiiuns,  there  being 
already  too  many  obstructions  of  this  nature,  as  Nelson’s  Pillar,  and  the  columns  of  the  National 
Monument. 

These  reasons  appeared  to  us  so  conclusive,  that  we  at  once  gave  up  all  thought  of  the  Observatory 
and  turned  our  attention  to  one  of  the  existing  buildings,  and  we  found  that  Nelson’s  Monument 
combines  more  than  any  other  the  requisites  we  could  desire. 

This  monument,  as  is  well  known,  consists  in  a stone  tower  100  feet  high,  and  substantially  built, 
surmounted  by  a smaller  tower  and  flagstaff,  the  summit  being  at  an  elevation  of  about  500  feet 
above  the  sea ; in  this  upper  tower  the  slight  machinery  necessary  for  heaving  up  the  time  ball  might 
be  placed,  and  thus  not  interfere  with  access  to  the  large  tower  by  the  public,  who  frequent  it  for 
the  sake  of  the  fine  view  it  affords. 

As  the  monument  is  the  property  of  the  City  of  Edinburgh,  we  sought  an  interview  with  the  Lord 
Provost,  who  immediately  gave  his  own  sanction  to  the  proposal,  and  said  he  was  sure  it  would 
receive  the  same  from  the  Town  Council.  His  lordship  added,  “ that  he  could  not  imagine  a more  appro- 
priate use  for  a monument  in  honour  of  Nelson  than  that  it  should  be  rendered  serviceable  in  commu- 
nicating correct  time  to  sailors  and  to  the  public.” 

It  remains  to  consider  the  means  of  connecting  the  column  with  the  Observatory,  as  carrying  a chro- 
nometer every  day  from  the  transit  clock  to  the  top  of  the  tower  seemed  to  be  unnecessary  trouble,  and 
for  this  purpose  two  plans  readily  suggested  themselves. 

One  by  a system  of  rods  and  cranks  laid  in  tubes  underground  to  the  foot  of  the  Column,  and  thence 
up  the  shaft,  for  which  plan  Messrs.  Bryson  and  Son  readily  undertook  to  prepare  a drawing  and  esti- 
mate, whence  it  appears  that  the  expense  of  connecting  the  time  ball  with  the  Observatory  by  this 
method  would  not  exceed  100Z. 

An  objection  might  be  urged  against  the  use  of  rods  and  cranks  from  the  effect  of  expansion  and 
contraction  in  heat  or  cold,  but  Messrs.  Bryson  are  of  opinion  that  this  difficulty  may  be  obviated  by  a 
tension  weight  at  the  end  of  the  lever,  which  would  keep  the  chains  tight  in  heat,  and  in  cold  would 
relax  only  the  proper  amount. 

As  the  observer  would  not  be  able  to  see  the  ball  from  any  part  of  the  interior  of  the  Observatory, 
Messrs.  Bryson  propose  placing  an  oblique  mirror  outside,  reflecting  an  image  of  the  ball,  so  that  the 
observer,  while  counting  the  seconds  by  the  transit  clock,  with  the  wire  in  his  hand  and  his  eye  on  the 
mirror,  might  discharge  the  hall  with  perfect  accuracy. 

The  other  plan  was  to  establish  direct  communication  by  means  of  an  electric  wire.  On  this  point 
we  applied  to  Mr.  Bain,  who  laid  down  the  Edinburgh  and  Glasgow  electro-telegraphic  wires ; this 
gentleman  readily  acceded  to  our  request,  and  having  examined  the  locality,  and  fully  considered  thesub- 
ject,  he  is  of  opinion  that  a wire  may  be  easily  led  from  the  transit  room  of  the  Observatory  to  the  summit 
of  Nelson’s  Monument;  that  the  electric  force  will  be  amply  sufficient  to  discharge  a detent  or  trigger, 
which  will  detach  the  hall,  and  that,  if  thought  requisite,  the  end  of  the  wire  may  be  connected  with  the 
transit  clock,  thus  doing  away  with  the  possibility  of  error  on  the  part  of  the  observer. 

Mr.  Bain’s  estimate  does  not  exceed  52 1. 

Since  our  return  from  Edinburgh  we  have  examined  the  time  ball  at  the  Royal  Observatory  at  Green- 
wich, and  have  had  the  advantage  of  an  explanation  of  its  machinery  by  the  astronomer  royal,  and  Mr. 
Main,  the  chief  assistant.  This  ball  is  5 feet  in  diameter,  and  falls  10  feet,  and  seems  to  have  answered 
its  purpose  remarkably  well,  and  to  have  been  dropped  with  great  accuracy,  its  mean  errors  not  exceeding 
three-tenths  of  a second,  or  less  error  than  that  likely  to  be  made  by  the  observer  who  is  on  the  look  out  for 
its  fall.  Owing  to  the  ball  at  Greenwich  being  attached  to  the  Observatory,  it  was  necessary  to  prevent 
the  concussion  caused  by  its  fall  as  much  as  possible,  which  has  been  accomplished  by  means  of  the 
compression  of  the  air  obtained  by  a piston  working  in  a cylinder.  This  precaution  will  be  less  neces- 
sary at  Edinburgh,  nor  does  it  seem  requisite  that  the  ball  should  fall  through  a space  greater  than  its 
own  diameter,  which  should  not  he  less  than  6 feet. 

x r ^ re®Peck  to  the  machinery  for  hoisting  up  and  dropping  the  ball,  there  will  be  little  difficulty. 
Mr.  Dali,  the  harbour  superintendent  at  Leith,  who  for  six  years  has  been  zealously  urging  the  adoption 
of  this  measure,  has  a model  of  that  at  Greenwich. 

Professor  Chevallier,  of  Durham,  also  has  made  a model  of  a simple  piece  of  machinery  for  this  pur- 
ose,  the  cost  of  which  would  hardly  exceed  100Z. 

In  addition  to  the  immediate  benefit  to  sailors,  the  exhibition  of  correct  Greenwich  time  at  Calton  Hill 
will  be  of  great  service  to  the  public  in  general,  the  more  so  since  railway  travelling  requires  so  much 
greater  precision  than  formerly  ; and  in  the  event  of  Greenwich  time  being  adopted  throughout  the 
country,  which  seems  a most  desirable  measure,  now  that  railroads  are  so  extensively  spread,  the  value 
of  such  an  establishment  will  be  much  enhanced. 

Another  advantage  will  be  the  stimulus  given  to  masters  of  merchantmen,  when  lying  in  Leith  Road, 
to  pay  attention  to  their  chronometers,  the  recent  regulations  respecting  masters  and  mates  passing  an 
examination  almost  calls  for  some  such  help  being  provided  for  them,  and  it  is  gratifv  ing  to  know  from 
the  nautical  instructor  at  Leith  that  the  number  of  this  class  who  attend  his  school  is  greatly  on  the 
increase.  Of  the  necessity  of  such  assistance,  as  far  as  Government  vessels  are  concerned,  we  can  bear 
the_ fullest  personal  testimony,  as  on  the  occasion  of  Her  Majesty’s  visit  to  Scotland,  in  1843,  as  many  as 
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eight  vessels- of-war  were  lying  in  Leith  Road,  and,  owing  to  bad  weather,  were  unable  to  land,  and 
n-et  sights  for  time ; and  from  want  of  such  a signal,  after  lying  there  for  some  days,  the  Pique  frigate 
sailed  for  America  without  any  opportunity  of  rating  her  chronometers.  Foreign  vessels  of  war,  both 
French  and  German,  have  recently  been  put  to  the  same  inconvenience  while  at  Elsinore. 

Iu  the  comparatively  small  state  of  Denmark,  it  appears  that  a time  ball  has  been  exhibited  since  the 
vear  1843,  at  the  special  instance  of  the  Danish  hydrographer,  Captain  Zahrtmann. 

‘ It  only  remains  to  add,  that  during  our  inquiries  at  Edinburgh  we  met  with  every  assistance  ; not 
only  sailors  but  all  parties,  including  the  distinguished  astronomer,  General  Sir  Thomas  Brisbane,  were 
unanimous  as  to  the  benefit  such  an  establishment  would  confer,  and  earnest  in  their  hope  that  their 
Lordships  would  see  fit  to  recommend  this  measure  to  the  favourable  consideration  of  her  Majesty’s 
Government. 

We  are,  &c.. 

To  Rear  Admiral  Beaufort,  F.RS.,  John  Washington,  Caplam,  JR.N. 

Corr.  Inst.  France , Hydrographer.  James  Vetch,  Captain,  R.E. 


No.  24. 

Return  of  Income  and  Expenditure  of  Leith  Harbour. 


Heads  of  Income. 

1841. 

1842.  | 1843. 

Dock  dues  .... 

Beaconage,  and  anchorage  dues 
Berthage  and  light  dues 
Import  and  export  dues 
Feu  dues  and  rents  . 

Use  of  graving  dock,  cranes,  &c.  . 
Interest  .... 

Total  . . £. 

£ s.  d. 
9,741  4 10 
1,802  IS  10 
1,051  7 7 
8,550  4 10* 
3,151  1 3* 
596  1 7 
823  12  10 

£ 5.  d. 

7,392  18  7 
1,711  0 6 
940  12  9 
7,059  11  34 
3,099  8 8 £ 
1,334  17  0 
5S8  7 1 

£ 5.  d. 

8,003  8 11 
1,721  8 5 
957  0 1 
7,288  0 9 
3,498  8 6 
412  10  11 
392  3 O 

25,716  11  10 

22,126  15  11 

22,273  0 7 

EXPENDITURE. 

Heads  of  Expenditure. 

1841. 

1842. 

1S43. 

General  management  and  collec- 
tion of  revenues 

Maintenance  and  repairs  of  har- 
bour docks 
Dredging  harbour 
Extension  of  pier 
Charges  on  property 
Law  and  parliamentary  expenses  . 
Incidental  expeuses  . 

Payments  to  the  ministers  and  cre- 
ditors of  the  City  of  Edinburgh, 
and  for  the  college  and  schools 
of  said  city 

Total  . . £• 

£ «.  d. 

1,065  19  9 

6.212  12  7 

2.212  13  S 
3,776  12  11 

197  4 6 
211  9 11 
102  11  10 

7,680  0 0 

£ s.  d. 

1,080  12  0 

6,627  17  8 
1,955  8 10 
7,428  10  8 
584  18  54 
889  6 8 
31  13  0 

7,680  • 0 O 

£ s.  d. 

1,067  7 64 

7,561  9 14 
1,951  14  8 
2,024  7 9 
351  3 8 
181  16  3 
328  14  3 

7,456  0 0 

21,459  5 2 

26,278  7 34 

20,922  13  3 

Acts  39  Geo.  III.,  c.  44 ; 41  Geo.  III.,  Sess.  2,  c.  3. 

The  payments  to  the  ministers,  &c.  of  the  City  of  Edinburgh  are  made  by  virtue  of  Act  1 &2  Viet., 
c.  55,  ss.  1*7  and  18. 

Debt  on  1st  January  1846,  228,374/. 

W.  B.  Sandeman,  Collector. 
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Appendix  C. 
Fisherrow. 
No.  25. 

Return  to  Order  of 
House  of  Commons, 
of  January,  1 844. 


FISHERROW. 

No.  25. 

j Return  by  the  Commissioners  for  the  Harbour  of  Fisherrow,  in  the  Burgh  of  Musselburgh  and 
'F  County  of  Edinburgh,  in  obedience  to  Circular  dated  the  1st  February,  1045.  ’ 

Musselburgh,  February  7,  1845 

1.  By  the  ancient  Charters  of  the  burgh  of  Musselburgh,  which  includes  the  port  of  Fisherrow  a 

confirmed  by  Act  of  the  Parliament  of  Scotland  of  King  Charles  I.,  a.d.  1641,  intituled  “ Ratification  in 
favour  of  the  Town  of  Musselburgh,  the  right  to  Ports,  Harbours,  Anchorages,  and  Shore-silver,  witlii 
the  bounds  of  the  Burgh  and  territory  thereof,”  is  granted  to  the  burgh.  The  powers  are  extended  bv 
the  Act  3rd  of  Queen  Victoria,  cap.  73,  intituled  “An  Act  for  improving,  enlarging,  and  maintaining 
the  Haibour  of  Fisherrow,  in  the  County  of  Edinburgh,  June  19,  1840.”  J3y  this,  the  Pr'ovosf 
magistrates,  and  town  council  of  the  burgh,  are  appointed  as  Commissioners  lor  carrying 
purposes  of  the  Statute  into  effect.  ‘ 

2.  There  is  sent  herewith  a copy  of  the  map  or  plan  of  the  harbour. 

3.  A copy  of  the  last  Report  by  Messrs.  Robert  Stevenson  and  Son,  civil  engineers,  Edinburgh. 

4.  There  are  not  any  complaints  lodged,  of  defects  of  the  harbour  of  Fisberrow. 


Thomas  Lees,  Clerk  to  the  Commissioners. 


EepS'  on"™?-8  To  FrmmU  Comal  of  the  Burgh  of  Museelburgh,  the  Report 

ing  the  Harbour.  °* I£obcrt  Stevenson  and  bons,  Civil  Engineers,  on  Improvement  of  the  Harbour  of  Fisherrow. 

Edinburgh,  November  16,  1839. 


On  the  9th  current,  Mr.  David  Stevenson  met  by  appointment  with  the  Provost  and  a committee  of 
magistrates  and  town  council  of  Musselburgh,  in  order  to  hear  their  views,  and  finally  to  arrange  as 
to  the  most  advisable  position  and  extent  of  the  proposed  works  for  the  improvement  of  the  harbour 
of  Fisherrow,  so  as  t<>  enable  the  Reporters  to  prepare  the  Parliamentary  Estimate,  previous  to 
applying  for  the  Act,  ol  which  notices  have  been  given.  The  Reporters  originally  suggested,  as  the 
magistrates  are  aware,  two  lines  for  the  western  pier ; one  nearly  corresponding  with  that  of  the 
present  breakwater,  and  the  other,  in  a position  more  to  the  westward.  They  were  induced  to  propose 
the  most  western  site,  from  some  engineering  considerations:— 1st.  Because  a pier  in  that  situatou 
would  inclose  a larger  area,  and  consequently  afford  a greater  space  for  the  waves  to  spend  their  force, 
and  thus  tend  to  tranquilise  the  water  in  the  interior  of  the  harbour;  2nd.  Because  it  would  include  a 
greater  extent  of  beach  for  drawing  up  fishing  boats,  which  was  conceived  to  be  important  to  Fisherrow, 
as  a fishing  station  ; and  3rd.  Because  it  would  afford  greater  space  and  convenience  for  working 
vessels  when  entering  or  leaving  the  port. 

The  adoption  of  this  mote  extended  scale  of  works,  however,  while  it  would  afford  these  advantages, 
would  at  tie  same  time  require  a greater  expenditure  titan  it  is  believed  can  be  undertaken  with  tire 
tunds  winch  are  at  the  disposal  of  the  town  ; and  as  tile  magistrates  seem  perfectly  satisfied  that  a 
western  pier,  built  upon  the  site  of  the  present  breakwater,  would  afford  ample  accommodation  not  only 
but,  foi.™f  increase  that  maybe  expected  to  follow  its  erection  for  a length  of 
time,  the  Reporters  are  of  opinion  that  the  site  involving  the  smaller  outlay  of  capita],  is  that  which 
under  these  circumstances  it  would  be  advisable  for  the  magistrates  to  adopt. 

The  Reporters  have,  therefore,  in  compliance  with  these  views,  and  at  the  request  of  the  magistrates, 
made  estimates  of  the  probable  expense  of  constructing  a pier  on  the  site  of  the  present  breakwater, 
hav  ng  a roadway  of  22  feet  m breadth,  which  is  fully  adequate  to  accommodate  the  proposed  extension 
i ; ,?W‘n? ““v'  ?nd  0l'li“r)'  »f  1*  pier;  and  also  the  cos? of  one  having 

harint  . h rfJS  foJ'f IC.  Is  lhe,  bread!h  r0f  the  P!"-  They  fad  that  the  erection  of  a pier 

S'”!®  V htf  l*11  of  22  fef  • *>g«lmr  FIlh  ‘It'  expense  of  forming  a roadway  to  join  die  present  road  at 
the  back  of  the  railway  depot,  opposite  the  harbour,  including  10  per  cent  fbr  incidents,  will  amount 
mof,  P ,8Q5f.  IS* ; and  that  the  works  for  a pier  of  IS  feet  in  breadth,  including  die 
corraecmg  roadway,  and  10  per.cent.  for  incidents,  will  amount  to  the  sum  of  1,762(.  3s. 
from e,uP  ,ilese  estjmates  under  the  impression  that  it  will  not  be  found  necessary, 
of  the  wk-  no.  sTnd>  5°  cmT  foundations  to  a greater  average  depth  than  the  foundations 

of  the  works  which  they  formerly  executed  in  the  line  of  the  old  pier. 

Robert  Stevenson  and  Sons. 


No.  27. 
Return  of  the 


No.  21. 

EetUrn  0f  tU  Expffiture  of  the  Harbour  of  Fi.lterrow,  under  AutUHlg  of  the  Act, f 

penditure  of  the  Queen  Victoria,  cap.  73,  dated  the  1 Qth.  .A™™  irao  JJ 


row  under  authority  Rto™. 

oi  the  Act  of  Janu- 

1842 

1843 

1844  j 

Expenditure. 

1842 

1843 

1844 

Tonnage  dues 
Flankage  dues 
Shore  dues,  inward 
Shore  dues,  outward 
Boat  dues 
Ballast  dues  . . 

Interest  from  bank  I 

£.  i.  d. 
142  5 8 
2 19  0 
170  19  104 
! 16  2 5 i 
15  5 0 
13  6 0 
1 15  3 

£.  t.  d. 
112  9 6 

3 8 0 
134  0 5 | 
12  17  3 
15  7 6 
11  6 84 
1 11  10 

£.  ,.d. 
139  D 4 
2 6 0 
170  2 8 
26  17  7 
15  15  0 
4 15  21 
2 5 3j 

Interest  on  borrowed  1 
money  . . .J 
Repair  of  harbour  . 
Salaries  . . . 
j Charges  . . . . 
Lighting  of  harbour 
Building  of  new  pier 

£.  *.  d: 
250  0 0 
31  15  llj 
40  6 S 
2 8 0 
2 5 3 

£.  s.  d. 
270  0 9* 
19  7 5 

54  0 0 
8 10  9 

5 4 0 

£.  a.  d. 
277  10  0 
1 4 6* 

54  0 0 

3 2 3 
1685  2 fi 

362  13  2* 

291  1 2*|  361  11  ojj 

326  15  10 

357  2 11* 

2020  19  2* 

Musselburgh,  January  9,  1845. 


Debt  on  January  1,  1846,  7218i. 


Robert  "Wilson,  Treasurer. 
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MORRISON’S  HAVEN. 

No.  28. 

Return  to  Address,  fyc.,  dated  the  29 th  July,  1844,  relative  to  Morrison's  Haven. 
gIR)  Preston  Grange , November  27,  1844. 

In  reply  to  your  letter  of  the  16th,  T beg  to  state  that  the  -authority  by  which  the  dues  of  the 
harbour  of  Morrison’s  Haven  are  levied  is  the  ancient  custom  of  the  barony  of  Preston  Grange, 
founded  on  a grant  from  the  Crown  of  the  right  of  port  of  Aitchison’s  Haven,  known  also  as  Mill 
Haven  and  Morrison’s  Haven. 

The  total  receipts  on  account  of  shore  dues  for  the  last  three  years  has  not  amounted  to  40/.,  and 
has  not  paid  the  expense  of  collection.  There  has  been  no  expenditure  on  the  harbour  for  the  last 
three  years. 

At  various  periods  during  the  last  century  considerable  sums  have  been  expended  by  the  proprietors 
of  the  barony  of  Preston  Grange  in  improving  the  harbour ; and  within  the  last  ten  years  I have 
expended  at  least  ten  times  the  sum  received  as  shore  dues  in  improving  the  harbour,  with  the  view  to 
the  exportation  of  coal,  which  I carried  on  very  extensively  up  to  the  year  1841. 

I am,  See., 

To  the  Hon.  Manners  Sutton.  G.  Grant  Sottie. 


COCKENZIE. 

No.  29. 

Return  to  Order  of  the  House  of  Commons , of  the  Qth  August , 1944. 

Sir,  Cockenzie , March  27,  1S45. 

I BEG  to  acknowledge  receipt  of  your  letters  of  the  1st  ultimo,  and  22nd  instant,  and  in  reply  to 
state,  that  from  the  harbour  here  being  private  property,  there  areno  Acts  of  Parliament,  or  Com- 
missions, or  Charters  relative  thereto,  and  that  permission  to  land  low-duty  goods  and  articles  here  was 
obtained  from  the  Lords  of  the  Treasury. 

The  only  maps,  plans,  and  reports  respecting  the  harbour,  are  those  connected  with  the  construction 
thereof;  they  are  rather  bulky,  but  can  be  sent  up  if  wished. 

I have,  See., 

To  the  Hon.  Manners  Sutton.  H.  Francis  Cad  ell. 


No.  30. 

Return  to  Address  to  Her  Majesty,  of  the  29 th  July,  1844,  relative  to  the  Harbour  of  Cockenzie. 
Sir,  Cockenzie,  December  5,  1S44. 

I have  had  the  honour  to  receive  your  letter  of  the  16th  ultimo,  and  in  reply  beg  to  inform 

you — 

That  the  harbour  here  was  constructed  during  the  years  1833  and  1S34,  by  Wm.  and  H.  Francis 
Cadell,  for  the  purpose  of  shipping  coals  from  their  collieries. 

That  from  the  harbour  being  private  property,  general  trade  is  not  carried  on ; but  when  the  coal 
trade  of  the  port  is  not  interfered  with,  neighbours  are  occasionally  permitted,  on  application,  to  dis- 
charge cargoes  of  barley,  oilseed,  oilseed-cakes,  bark,  peats,  &c. 

That  annexed  is  a return  of  the  dues  collected  during  the  years  1841,  1842,  and  1843,  amounting  in 
nil  to  197Z.  Os.  Id.,  or  on  an  average  35/.  13s.  id.  yearly-  _ . 

That  a much  larger  sum  is  expended  than  the  sum  collected,  for  keeping  the  harbour  in  repair,  and 
free  of  sand,  mud,  &c. 

Annexed  is  also  a sketch  of  Cockenzie  Harbour  and  the  coast  adjacent  thereto. 

I have,  &c., 

To  the  Hon.  Manners  Sutton.  ?**■**»  Cadell. 

Return  of  Dues  levied  at  Cockenzie  Harbour  during  the  Years  1841,  1S42,  and  1843. 


Year. 


1841 

1842 

1843 


Number 

of 

Vessels. 

On  Barley. 

On  Cakes 
and  Seeds. 

On  Peats. 

On  Potatoes. 

On  Bark. 

On  Ships. 

Total  Yearly. 

234 

125 

129 

£.  s.  d. 
15  8 0 
12  11  9 

£.  s.  d. 

11  4 5 
17  11  3 

£.  s.  d. 
1 10  3 

£.  s.  d. 
1 6 9 

£.  s.  d. 
2 13  8 

£.  S.  d. 

15  2 9 

14  3 11 

15  7 4 

£.  s.  d. 
30  10  9 
39  10  4 
36  19  0 

488 

27  19  9 

28  15  8 

1 10  3 

1 6 9 

2 13  8 

44  14  0 

107  0 0 

Appendix  C. 
Morri  son's  H ave  n 
No.  28. 

Return  to  Address, 
&e.,  dated  the  29th 
July,1844,relative  to 
Morrison’s  Haven. 


Cockenzie. 
No.  29. 

Return  to  Order  of 
the  House  of  Com- 
mons, of  the  9lh 
August,  1844. 


No.  30. 

Return  to  Address 
to  Her  Majesty  of 
the  29th  July,  1844, 
relative  to  the 
Harbour  of  Cocken- 
zie. 
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Appendix  C.  NORTH  BERWICK. 

No 

North  Berwick. 

Return  to  Order  of  House  of  Commons,  of  the  9th  August,  1844. 

Returnin' the"  Order  ®IR’  _ , ,,  , . Council  Chambers,  North  Berwick,  February  5,  1845 

of  the  House  of  , „ 1 HAV=  had  tfae  honf0,.,r  wceiye  your  Mter  of  the  1st  instant,  in  answer  to  the  Resolution  of 

Commons,  of  the  the  House  of  Commons,  of  die  9th  August,  IS44,  staling  that  Her  Majesty,  in  pursuance  of  a Res  ,]u 

9th  August,  l s-14 . t,on  of  ll,e  Hou  e of  Commons,  dated  the  9th  August,  1844,  had  been  .pleased  to  comply  wjti,  ti,e  pr.  - 

of  an  humble  Address  for  “A  return  by  th.;  Cun  nissiones  (or  other  persons)  appointed  under  the 
severe!  Ach  of  Parliament  relating  to  the  harbours  anil  havens  in  the  United  Kingdom  stating  t|.« 
titles  of  the  several  Acts  of  Parliament,  or  Charters  anil  Commissions,  under  which  they ’have  acted 
and  now  act ; also,  copies  of  nil  maps  of  the  harbour  or  p irt  in  their  possession,  and  of  all  reports  made 
bv  the  engineers  or  other  officers  respecting  the  port  or  harbour,  together  with  copies  of  anv  com. 
plaints  made  to  the  Commissioners,  &c.,  of  the  several  harbours  and  ports,  of  the  defects  of  the  said 
harbours;"  and  that  you  had  been  directed  by  Secretary  Sir  James  Graham  to  desire  that  such 
return  should  be  prepared  relative  to  the  harbour  of  this  royal  burgh. 

I have  to  state  that  the  management  of  the  harbour  lies  with  the  magistrates  and  town  council 
and  that  their  authority  for  acting  is  that  given  to  them  by  the  Charter  of  the  bur»h  "-ranted  bv 
James  VI.,  and  which  is  dated  the  18tli  September,  1568,  and  whi.li  is  indorsed  as  follows 3 

“ Producit  Coram  Dominis  scacarii  vigesimo  quinto  die  mensis  Januarii,  1592. 

L.  Hay,  Edv." 

nn  l -.1  w n i i j 26  Afartti,  1656. 

Producit  be  ffm.  Crawford,  and  ane  mimt  tabrine  and  recordit  in  tl.e  books  of  Eccheqr  conforme 
to  the  Act  yr  anent.  W.  pURVEs,  Cts." 

We  have  no  copy  or  map  of  the  harbour  except  one,  (which  includes  the  royal  buruh  also,)  and  it  is 
framed  and  hanging  in  our  Town  Hall  or  Council  Chambers;  it  is  the  map  which  was  prep, red  by  the 
Commission  of  Parliament  about  fifteen  years  ago.  in  order  that  the  boundaries  of  (lie  different  burghs 
? C0rrec2u  ?efi:,?d  l're,vi'!"s  t0  *he  l,a  sin4  by  the  Legislature  of  the  Burgh  Reform 

Act,  (-  & 3 Gul  IV.,  cap.  6o,)  on  the  17th  July,  1832.  It  bears,  to  be  engraved  by  “T.Eilis,  62,  Great 
Kussell-street,  Bloomsbury.'’ 

Our  harbour  was  very  thoroughly  repaired,  enlarged,  and  improved  about  thirty  years  ago.  Should 
you  wish  to  see  the  report  and  plans  of  the  engineers  .hen  employed,  I will  have  pleasure  in  desiring 
them  to  be  sought  out  and  transmitted  to  you.  ° 

We  have  had  no  written  compl.ints  made  to  us  relative  to  the  defects  of  the  harbour,  except  one, 
which  was  often  made- verbally,  viz.,  the  want  of  a low-water  pier.  The  erection  of  such  a pier,  which 
could  be  clone  without  much  expels-,  would  greatly  tend  to  the  efficiency  of  the  port,  and  be  a great 
boon  to  our  commerce.  Did  the  burgh  funds  admit  of  it  the  magistrates 'and  council  would  carry  this 
desirable  object  into  effect,  but  m the  present  state  of  their  finances  this  seems  very  far  distant. 

To  the  Hon.  Manners  Sutton.  ’ jA’lEs  DalEj  Chief  Magistrate. 

No.  32.  No.  32. 

i?[Srtsr  and  Pkas.  Fr0m  the  Chi^  MaffUtraie  of  North  Berwick,  relative  to  Reports  and  Plans  of  the  Harbour. 

®Ia’  . j Berwick,  February  27,  1845. 

1 DULY  received  your  card  of  the  7th  instant,  acknowledging  receipt  of  my  letter  of  the  5th, 
and  stating  that  -‘it  would  be  desirable  to  have  copies  of  the  report  and  plans,”  rela.ive  to  the 
harbour  referred  to  m mine  of  the  5th.  r 

I have  caused  a diligent  search  to  be  made  for  the  report  and  plans  of  the  engineers.  The  plan 
has  been  found,  but  not  the  report.  I deeply  regret  this ; but  as  it  is  upwards  of  thirty  years  since 
the  improvements  were  made,  it  is  scarcely  to  he  wondered  at,  that  a document  so  small  should  have 
fallen  aside.  Unfortunately  it  was  not  engrossed  in  our  records. 

I send  you  the  plao  by  the  same  post  which  carries  this  as  it  can  scarcely  be  understood  without  the 
report,  you  will  perhaps  think  it  unnecessary  to  lay  it  before  Parliament.  I shall  feel  obliged,  how- 
ever, by  your  returning  it,  when  the  purpose  with  it  has  been  served,  whether  it  be  laid  before  Parlia- 
ment or  not. 

There  are  several  places  in  the  coast  near  this  burgh  which  are  well  fitted  for  a Harbour  of  Refuge, 
WW  °nr  , out  f n]ile  t0  the  eastward  of  this  burgh,  where  there  is  a natural  formed  harbour. 
At  the  point  of  the  rock  there  are  3 J fathoms  at  low  water ; a cable  length  off,  4i  fathoms  ; half  a mile 
oft,  b fathoms;  m the  stream  off  the  point  east  and  west,  3 fathoms— all  with  clear  sandy  bottom. 
Ihese  measurements  were  taken  by  the  Preventive  Guard  and  Sir  George  Mackenzie,  Baronet,  last, 
summer.  I he  place  is  sheltered  from  everv  wind. 


No.  32. 

Letter  relative  to 
Reports  and  Plans. 


ummer.  The  place  is  sheltered  from  every  wind. 
To  the  Hon.  Manners  Sutton. 


I have,  &c. 

James  Dale,  Chief  Magistrate. 


hS  M^est^of  RetUrn  to  l°  ^ MajeSty'  °f  tke  29tk  ^ l844’from  ihe  Chief  Magistrate  of  North  Berwick. 

the  29fh  July,  184-1,  ^IR?  T , North  Berwick,  November  23,  1844. 

from  the  Chief  Ma-  . , lN  ans*'er  to  y°ur  1.e“er  <*, «»  16th  instant,  I have  to  state  that  the  authority  by  which  the 
gistrate  of  North  magistrates  and  town  council  levy  shore  dues,  anchorages,  &c,  at  the  harbour,  is  the  Charter  in  favour 
Berwick.  0 r,-if  bugh  "y  James  VI.  and  Acts  of  Council,  particularly  that  of  the  11th  November,  1751. 

Ihe  sources  of  income  derived  from  the  harbour  having  been  always  classed  under  one  head,  I 
regret  n is  not  m my  power  to  state  them  under  “ several  heads,”  as  requested  in  your  letter. 

Ihe  Income  and  Expenditure  for  the  last  three  years  are  as  follows 


Expenditure. 

*.  #.  w £ s d 

From  October  15,  1841  to  October  15,  1842  ...  34  8 l’  16*  18  2 

„ October  15,  1842  „ October  15,  1843  . . ! 24  1 5 21-1  2 

„ . October  15,  1843  „ October  15,  1844  ...  28  0 9 17  1 2 

I may  mention  that  our  accounts  are  regularly  made  up  in  the  month  of  October  annually,  in  terms 
of  the  statutes  3 Geo.  IV.,  cap.  9l,  and  3 & 4 Gul.  IV.,  cap.  76,  s.  32. 

To  the  Hon.  Manners  Sutton.  'Vim  Dub,  Chief  Magistrate. 
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DUNBAR. 

No.  34. 

Examining  Commissioner—  Captain  Washington,  R.N.,  F.R.S.,  assisted  by  Captain  Vetch, 
R.E.,  F.R.S.,  Admiralty  Engineer. 

Present: — Provost  Middlemass;  Captain  Hay,  R.N.,  of  Belton  ; Bailie  D.  France;  Bailie  P.  H. 
Home;  Counsellor  T.  Hume;  W.  Drysdale,  Esq.,  of  Castlelaw ; Counsellor  J.  Kellie,  M.D.  ; 
J.  Wison;  G.  J.  Baumback,  Collector  of  Customs;  J.  Dudgeon  ; Lieut.  Broomen,  R.N.,  of  the 
Coast  Guard;  J.  Twtford,  Esq.,  of  Ritreal  ; S.  Sawers,  Esq.,  of  Newhouse;  J.  Richardson, 
Chamberlain  of  Dunbar;  W.  II.  Ritchie,  Town  Clerk;  Jas.  Ritchie,  ditto;  J.  Mason,  Land 
Surveyor;  A.  S.  Sawers;  J.  Lorn;  Dunlop;  J.  Ramage,  Harbour-master;  R.  Fender;  J. 
Sanderson-;  C.  L.  Sawers;  R.  S.  Morton;  G.  Johnston;  with  a number  of  fishermen  and 
townspeople. 

John  Richardson,  chamberlain  of  Dunbar,  examined. — Has  been  chamberlain  for  11  years.  The 
harbour  of  Dunbar  was  formerly  governed  by  charier  from  King  James  VI.,  dated  161S,  and  now  by 
Act  of  Parliament;  ihe  magistrates  and  Council,  with  a Committee  of  their  number  acting  under 
them,  superintend  the  affairs  of  the  harbour;  the  minutes  of  this  Committee  are  kept  by  themselves, 
distinct  from  the  other  minutes  of  the  town’s  allairs,  and  reports  are  made  from  time  to  time  to  the 
Council.  The  agent  for  Lloyd’s  is  one  of  the  Committee;  the  harbour-master  reports  on  the  state  of 
the  harbour  to  this  Committee ; the  Committee  meet  when  required  by  the  Couvenor.  He  keeps  the 
harbour  accounts  separate  from  the  other  accounts  of  the  burgh ; these  accounts  are  audited  by  another 
Committee  of  the  Council.  The  revenues  of  the  two  harbours  are  paid  into  the  general  accounts  of 
the  town  ; the  revenue  of  the  town  is  about  1200/.  The  Council  is  allowed,  by  Act  of  Parliament,  to 
borrow  from  the  town’s  ordinary  funds  for  the  maintenance  and  improvement  of  the  harbour,  which 
sum  then  forms  a debt  upon  the  harbour ; this  was  formerly  done  for  repairs  upon  the  old  harbour, 
but  within  Ihe  Inst  2&  years  this  debt,  amounting  to  333/.,  has  been  paid  off  from  the  revenue  of  the 
harbour ; 4500/.  was  lately  borrowed  for  the  erection  of  the  new  harbour ; this  sum  was  given  to  the 
Board  for  British  Fisheries,  who  then  bound  themselves  to  build  this  harbour;  the  Board  agreed  to 
advance  two-thirds  of  the  cost  if  the  town  would  give  the  other  third ; the  town  performed  their 
part  of  the  agreement.  No  account  has  been  rendered  by  the  Fishery  Board  as  to  the  manner  in 
which  this  money  has  been  expended.  There  was  a larger  sum  than  usual  laid  out  upon  the  harbour 
la-t  year ; this  was  in  a great  measure  owing  to  the  town  being  obliged  to  pay  part  of  the  expenses  of 
the  engineer ; this  gentleman  acted  under  the  authority  of  the  Board  of  Fisheries. 

Provost  Middlemass  said  that  the  Board  of  Fisheries  consulted  with  the  town,  but  refused  to  be 
guided  by  the  information  given  them.  The  engineer  only  partially  examined  the  fishermen  of  the 
port,  but  not  so  fully  as  he  ought  to  have  done  ; that  he,  the  engineer,  did  not  visit  Dunbar  above 
five  or  six  limes. 
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Evidence  taken  on 
the  7lh  Oct.,  1 546. 


Mr.  Richardson. — The  accounts  are  audited  by  a Committee  of  Council,  agreeably  to  Act  of  Par- 
liament; they  are  not  published  in  any  newsp  per.  The  treasurer  and  clerk  of  the  burgh  are  not 
the  same  person.  This  inode  of  managing  the  affairs  of  the  burgh,  and  the  constitution  of  the  com- 
mittee of  management  of  the  harbour  are  agreeable  to  ihe  public,  at  least  no  complaints  have  been 
made.  The  council  consists  of  20  members ; three  of  these  act  as  a committee  for  the  harbour.  He 
lately  transmitted  an  account  to  the  Secretary  of  Slate,  and  can  vouch  for  its  correctness;  the  debt  of 
the  burgh  is  the  same  as  when  that  account  was  rendered,  with  an  addition  of  interest ; the  debt  of 
the  burgh  now  amounts  to  9090/.;  ihe  debt  of  the  new  harbour  is  4500/.,  and,  with  interest,  is 
5832/.  Os.  5 d. ; the  revenue  from  the  harbours  is  about  120/.  a-year. 


Income  and  Expenditure  for  the  Harbour  of  Dunbar  for  the  Years  1841-6. 


William  H.  Ritchie,  conjoint  town  clerk. — Keeps  the  minutes  of  the  magistrates  and  Council, 
and  when  written  reports  are  laid  before  the  Council  by  the  Harbour  Committee,  they  are  generally 
entered  in  minute-books.  Minute  Book  produced,  and  found  accurately  and  cleanly  written.  Nine 
members  form  a quorum  of  the  Council.  The  Council  meet  regularly  once  a-month,  but  oftener  if 
required.  The  Harbour  Committee  has  been  desirous  to  get  the  new  harbour  legalized  for  the  entry 
of  foreign  vessels,  but  this  has  been  refused.  No  attempt  has  been  made  to  separate  the  manage- 
ment of  the  harbour  from  that  of  the  other  affairs  of  the  town. 

Mr.  Hume.- — This  cannot  be  done,  as  the  debt  due  by  the  town  is  partly  secured ’over  the  harbour. 

Witness. — There  is  no  check  upon  the  Council  should  they  lay  out  a sum  upon  the  harbours  which 
is  not  authorized  by  the  Local  Act.  No  complaints  have  been  made  to  the  Council  as  to  the  manage- 
ment of  the  harbour,  but  frequently  it  has  been  said  that  the  improvements  fall  short  ot  what  they 
ought  to  be.  About  the  year  1840,  the  fishermen  resident  in  the  ports  along  the  Frith  ot  Forth,  com- 
plained that  the  old  harbour  was  neither  sufficiently  large  nor  secure  for  their  traffic  during  the 
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Appendix  C.  herring-fishing  season,  and  applications  from  about  1500  of  them  were  sent  to  the  Board  of  F',h  ■ 
~ in  favour  of  a new  harbour.  After  much  correspondence,  agreements  were  entered  into  Kpfn,,Sheri®5 

.U unbar.  town  and  the  Hoard,  whereby  the  latter  agreed  to  build  a harbour  at  Dunbar,  provided  ^ 

’ o,  would  advance  4500/.,  being  about  one-third  of  what  was  the.  estimated  cost.  It*  a Iso  formed  * °"n 

_ . , °'  , the  arrangement  to  shut  up  the  present  entrance  to  the  old  harbour,  and  form  a cornmnnEf!-  °f 

Evuience  taken  on  between  that  and  the  new  one;  but  the  sum  at  the  command  of  the  Board  bein'*  found  m„i al'°" 
the  7th  Oct.,  1846.  for  this  purpose,  this  part  of  the  project  was  abandoned.  Mr.  Mitchell  made  out  the  plans  for 

harbour;  being  the  engineer  for,  and  recommended  by,  the  Board.  His  plans  were  agreed  to  h 'nT 
town  to  avoid  the  expense  of  another  engineer,  as  Mr.  Mitchell  was  the  ultimate  referee  It  v/ 
one  time  intended  to  make  the  entrance  through  the  cavity  called  “ King  Edward’s  Entrance  ” 


, , " , , iv.ug  Auwara  s Entrance,”  and  •, 

long  correspondence  took  place  upon  the  subject,  but  the  present  entrance  was  ultimately  a(lf  V 
as  the  other  was  found  to  be  too  near  the  shore.  For  want  of  funds,  all  the  improvements  cnX  ’ 
plated  were  not  gone  into.  The  Board  of  Fisheries  has  been  memorialized  to  have  further  imnr  m" 
meals  made  upon  the  entrance,  but  have  not  agreed  to  these,  and  there  is  little  hope  of  their  acre  °V6* 
The  average  number  of  boats  attending  this  station  during  the  herring  fishim*  is  about  vnn° 


ihe  average  number  of  boats  attending  this  station  during  the  herring  fishirn*  is  about  300°  The 
can  enter  the  new  harbour  at  half-tide;  but  frequent  complaints  are  made  against  the  narrow, ,e«3 
the  entrance,  and,  in  consequence  of  heavy  swells  at  its  mouth  from  the  north-west  it  is  dano-ermi  t 
enter.  No  accident  has  as  yet  happened  to  any  boat.  About  18  vessels  were  in  the  new  hart™! 
this  last  season.  •■«*uuur 

Provost  Middlbmass. — Fifty  French  vessels  might  have  come  in  had  they  been  allowed  and  their 
would  .have  been  very  beneficial  to  the  fishermen,  and  a source  of  wealth  to  the 

Witness.— The  town  is  anxious  for  a platform  made  on  the  outside  of  the  entrance,  so  as  to  ensure 
water  and  accommodation  to  vessels  wishing  to  discharge  their  cargoes  when  low  water  prevents  them 
entering  the  harbour ; at  all  events  the  entrance  ought  to  be  widened.  The  engineer  has  been  told 
so,  but  the  Board  refuse  to  do  it,  and  ask,  as  a first  condition,  that  there  should  be  a departure  from 
the  collection  of  tiends  on  fish,  which  the  town  cannot  do,  in  consequence  of  the  heavy  debt  incurred 
-at  the  erection  of  the  harbour.  The  first  thing  to  be  done  is  to  widen  the  entrance,  and  then  to  onen 
up  the  communication  between  the  harbours.  * 

Mr.  C.  L.  Sawers  here  stated  that  this  would  do  harm  without  a jetty. 

JrZT^r^SS-~Tw0  bJ°.ats  ™ere  nearly  wrecked  in  conseqnence  of  the  narrowness  of  the 
entrance,  and  the  waves  coming  directly  upon  it.  Thinks  the  breakwater  ought  to  have  lain  more  to 
the  north-east  than  it  does,  and  that  more  facing  is  wanted  upon  the  rocks. 

Witness.  .Without  a jetty  it  will  be  impossible  to  have  steam-vessels  at  this  port;  these  are  much 
wanted,  even  with  the  increased  internal  communication  now  afforded  by  the  North  British  Rail™ 
Cargoes  of  cattle  are  frequently  sent  from  Shetland  to  this  port.  Informed  by  Rama™  the  harbour 
master,  that  there  were  five  last  year,  and  that  cargoes  of  con,  from  the  north!  bound  for  Leith,  have 
frequently  to  pot  into  Dunbar,  from  the  state  of  the  weather,  and  they  are  often  sold  here. 

./H'  of  customs.— For  the  last  year  there  have  been  323  vessels,  tonnage 

tmmaffp  6i  2344.  outwards,  with  cargoes ; 8 for  foreign  pans, 

I™?/*™3  res‘,lm<1  ve™ls  at  Dunbar  are  62,  tonnage  1291.  There  have  been  62  wind- 

The  new T 1 ,d“""S  ,hVMri  ,Ha?  b“rd  “ saM  lhat  v“Mls  «!C  "M  to  the  new  harbour, 

an  Indhra”?  ”°  “<1‘l  d for  blls,ntssi  lhe  6“»fs  icing  too  high.  They  ore  high  enough  for 

Mr.  Mason.  They  are  6 feet  above  high  water.  The  tide  rises  18  feet. 

„„™fSS'~nO,,T,i2ali0"  r'q”i,“l  for  the  di“harge  of  foreign  cargoes  in  the  new  harbour,  as 
IT,-  ? discharge  at  the  quays,  as  the  waves,  which  sometimes  come  over  the  pier,  would 
a fml  shi  ' hT  h h^r‘rl]^‘d  °"ly  for  bralai  antl  ‘bi”ks  lbe  sum  laid  out  to  render  it 
bids'  erew^o  f L ” ““  y "P™d'd'  HiS  °piai“"  is>  lbat  lb'  •»»»  peeled  a number  of 
ffishing  hiwk  “I’  “ Pe"°*Mnl  reaide““  al  Dunbar,  and  that  originally  it  was  intended  only  as 

coa^fi!wStrW|I,I1°I'AW'u’  — V'j  fi.r’,L™dmto0<1  ,1,al  the  harbour  was  to  be  made  suitable  for  the 
old  hurbmw  A je«y  ,s  wished  both  for  shelter  and  convenience.  All  vessels  pay  dues  in  Ihe 
raadf' ihe  Fishery  B°ard  wui  ■* 

Has  oftensem!  he’o  barbaar'taaster*  Has  been  30  years  ill  Dunbar,  pnd  1 years'  harbour-master, 
tha^essels  emdd  “f  a"d  afler  rem°™l  of  (he  booms  from  the  old  harbour,  has  found 

STachS  l J tkrewn  d„u,T”h  “ lhe,  h,'b™r-  The  Fier’  ‘°  -Web  one  end  of  tho  booms  was 
could  not  resist  the  nr  y r ,lleaVi  ga  e‘  They  were  tried  at  another  place,  but  it  was  found  they 
harbour  „!d  lL  . p , v l be  T"  “ that  pla“-  Is  »f  opinion,  that  the  only  thing  to  save  the 
of  which  ft  46  f.I,  D Wh,Cb,”;,ay  f*  tb«aia  aortas  a gale,  is  to  rebuild  the  boL-pier,  the  width 
make  anv  i ff  8 t.hat  °Penin?  a communication  with  the  new  harbour  would 

Sen  agLTefmn  of  !Tmt  Th ""  “f  iato  the  old  harbour.  There  has 

when  thTSTsouth  e2t  " h“tb°nr  S,n“  ““  new  barb°"  ™ a"d  baaYy  *“■ 

sidlred^ DSSLrarbTto't&he0!1?"01^0’'  here  ente'eii  ths  room— His  Lordship  said  he  con- 
laS  scale  ’ P °U  'h'  m eray  respeat>  r“  a barb°ur  of  refuge  on  a 

Robert  Fender,  shipmaster,  Dunbar.— Has  resided  all  his  life  at  Dunbar  Was  brought  up  as 

into'th'e^ohl  harbour's"  0 “"d  °ut  of  lha  harbout  »*  '“st  weekly  Has  soiled 

. i.h.  hbf  , hef'T  h,S  tee"  buil>.  and  discovered  no  difference.  Has  witnessed 
boom,  o f , n ft  T?'  "r  ‘tb.°“F  w“  b“il1  lba"  subsequently.  The  old  harbour  is  safe  when 
, ° L,  b ,,Tbhe  “tran“  •»  d was  always  dangerous,  and  does  not  think  there  is  greater 
mS/ft Th  r formerly.  Never  came  into  the  new  harbour  With  a vessel ; but  does  not 
™unot  ni  their  oar  f ? b°fo‘S.  ''“ll1  ,Ile  he  widened.  It  is  so  narrow  that  boats 

blow,  from  !he  o h'?""  fl.: “““fifiohee.  frequently  towed  them  in.  When  the  wind 

fethnm!  w t ",e,“r,b-e,asl  there  IS  a heavy  swell.  Were  ,he  rock  cut  away,  there  would  be  two 
fathoms  water  at  the  entrance.  This  is  the  opinion  of  most  fishermen.'  Several  of  the  harbours 
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aloi'ff  the  coast  are  as  difficult  to  be  taken  as  Dunbar  in  certain  winds.  He  would  rather  take  Dunbar 
than^North  Shields  Bar— not  being  sufficiently  acquainted  with  the  latter.  The  only  conveniences  of 
<he  intercommunication  will  he,  that  in  easterly  winds,  when  vessels  could  not  be  taken  out  by  the 
old  entrance,  they  might  be  lowed  out  by  the  new  one.  Boats  are  sometimes  prevented  lying 
alongside  the  quay  of  the  new  harbour  from  the  quantity  of  water  which  comes  over  the  pier.  Is  of 
opinion  that  a harbour  of  refuge  could  be  advantageously  made,  and  would  be  of  great  benefit  to 
the  shipping  interest,  as  vessels  in  a gale  of  wind  could  take  such  a harbour,  whereas  they  have  now 
to  run  up  the  Frith.  Six  Greenland  vessels  belonged  to  this  port  at  one  time.  Has  oiten  known 
vessels  being  lost  from  not  having  a harbour  of  refuge  at  Dunbar.  Vessels  have  frequently  to  run 
back  to  the  Frith,  whereas  they  could  have  taken  shelter  in  a harbour  of  refuge  at  Dunbar.  North 
Berwick  is  not  so  suitable  a place  for  one,  the  water  there  being  too  shallow.  Does  not  think 
Evemouth  so  good  a situation  as  Dunbar  for  such  a harbour,  as  the  ground  does  not  afford  good 
anchorage.  A harbour  of  refuge  at  Dunbar  would  be  useful  both  to  northward  and  southward- 
bound  vessels.  Has  seen  many  wind-bound  vessels  in  Dunbar. 

Mr.  Hume  has  seen  20  laden  with  grain  wind-bound  at  one  time.  Does  not  think  there  would  be 
a greater  swell  or  current  if  the  communication  between  the  two  harbours  was  made.  The  Dunbar 
bay  is  very  deep.  Has  seen  a Leith  smack  three  days  in  beating  out  of  it. 

A.  Comb,  fisherman  and  pilot,  Dunbar. — Has  brought  no  vessels  into  the  new  harbour,  as 
he  considers  the  entrance  too  narrow  and  crooked.  In  westerly  gales  a great  number  of  wind- 
bound  vessels  take  shelter  in  Dunbar.  Has  seen  as  many  as  40  at  one  time.  Many  more  would 
do  so,  if  there  were  greater  accommodation.  Thinks  the.  entrance  into  the  new  harbour  should  be 
made  straight,  and  not  crooked,  as  at  present.  A vessel  was  much  damaged  in  the  new  harbour; 
but  thinks  this  might  have  been  prevented  by  brnnders.  Has  seen  much  damage  done  in  the  old 
harbour  when  the  wind  was  from  the  north-east  Vessels  have  often  been  broken  from  their 
moorings.  This  lias  occurred  before  the  booms  were  removed.  Thinks  they  ought  to  be  replaced. 
The  new  harbour  should  be  deepened,  as  it  is  useless  at  present.  The  tides  set  east  and  west.  No 
tide  runs  past  the  new  entrance,  but  there  is  past  the  old,  and  at  the  rate  of  three  knots  an  hour. 
Does  not  think  there  is  greater  difficulty  in  taking  the  entrance  to  the  old  harbour  since  the  new  has 
been  built.  The  communication  would  spoil  both  harbours,  without  gates  being  put.  Other  fisher- 
men of  the  port  think  so  also.  Has  seen  boats  go  out  of  the  new  harbour  when  they  could  not  have 
left  the  old.  A harbour  of  refuge  would  prove  a benefit  to  trade.  Does  not  think  the  entrance  to 
the  old  harbour  should  be  closed,  as  in  westerly  winds  vessels  might  find  difficulty  in  making  out  of 
the  new  harbour.  New  heads  are  required  to  admit  of  booms  at  the  proposed  communication. 

Here  a difference  of  opinion  arose  us  to  the  cause  of  the  boom-pier  being  thrown  dovfa. 


Mr.  Sawers  said  it  was  a high  tide  and  heavy  sea. 

Comb  thought  it  was  a sloop  which,  being  driven  from  her  moorings,  forced  out  the  posts  of 
the  pier. 

Mr.  Hume  was  of  opinion  that  it  was  occasioned  by  the  cleats  being  removed  from  the  booms. 

Witness. — A harbour  of  refuge  would  be  very  beneficial  to  the  north  country  trade.  Nine 
vessels  were  wrecked  between  Dunbar  and  St.  Abb’s  Mead  during  one  year,  all  of  which  might  have 
been  saved  had  there  been  a harbour  of  refuge  at  Dunbar.  Does  not  think  a harbour  of  refuge  is  so 
much  required  at  North  Berwick  as  at  Dunbar,  as  vessels  are  comparatively  safe  after  they  have 
passed  the  Bass  Rock.  Does  not  consider  Eyemouth  a suitable  place  for  such  a harbour.  From  bis 
past  experience,  he  knows  of  no  place  so  well  adapted  for  the  erection  of  one,  or  where  it  is  so  much 
required,  as  at  Dunbar.  Many  vessels  would  then  take  shelter  in  Dunbar  which  have  now  to  run 
to  the  Frith.  There  is  certainly  no  need  for  a harbour  at  Aberlady,  nor  did  he  see  any  necessity  for 
one  at  St.  Margaret’s  Hope,  as  from  its  position  it  naturally  afforded  shelter.  Besides,  it  was  too  f“r 
up  the  Frith,  about  40  miles.  Sliateraw  is  objectionable,  from  the  water  being  too  shallow.  It  is  five 
fathoms  outside  the  rocks. 

A.  Richardson,  fisherman,  Dunbar. — Has  known  Dunbar  for  56  years.  Agrees  with  all  that 
Comb  has  stated.  Has  found  the  entrance  into  the  new  harbour  very  difficult  indeed.  He  never 
saw  so  bad  a one — being  both  narrow  and  crooked.  Dues  not  think  that  cutting  off  the  rock  on  the 
outside  would  admit  too  much  sea.  Has  heard  all  that  has  been  said  about  a communication 
between  the  old  and  new  harbours  ; but  if  it  be  adopted,  there  must  be  either  gates  or  booms  placed 
across.  Thinks  a harbour  of  refuge  would  be  of  advantage  to  the  shipping^  interest ; and  that 
all  vessels  in  a gale  would  take  it  in  preference  to  running  to  the  Frith.  Knows  Eyemouth  and  North 
Berwick,  and  does  not  consider  either  so  favourable  a place  for  such  a harbour.  One  at  Dunbar 
would  be  found  very  convenient  for  Queen’s  vessels,  particularly  in  war.  One  is  much  required 
for  the  shipping  generally,  as  they  are  much  exposed  upon  this  part  of  the  coast;  and  it  is  certain 
that  much  life  and  property  would  be  saved  were  there  one  ended  at  Dunbar.  Has  seen  lully  ten 
vessels  wrecked  in  one  day,  which  would  have  been  saved  had  there  been  a harbour  of  reluge.  Was 
at  one  time  on  board  the  “ Rover,”  sloop-of-war,  on  foreign  service. 


Several  pilots  agreed  with  the  foregoing  witnesses. 

Lieut  Brueman,  R.N.  of  the  coast-guard  has  observed  that  boats  must  lie  outside  the  new  harbour  till 
quarter-tides  allow  them  to  enter.  About  50  vessels  pass  daily  for  Leith.  One  morning,  lately  about 
120  wind-bound  vessels  sailed  out  ol  the  Frith.  Is  of  opinion,  that  if  there  had  been  a harbour  ot 
refuge  at  Dunbar,  two  vessels  wrecked  last  year  might  have  been  saved.  Does  not  think  there  should 
be  any  communication,  at  least,  not  without  booms  between  the  two  harbours.  The  entrance  o e 
new  harbour  is  much  too  narrow  for  either  boats  or  vessels.  Were  it  widened  and  deepened  boats 
could  enter  at  all  times.  Were  a pier  of  piles,  with  stones  between,  placed  outside  the  present  pier, 
the  swell  would  be  broken  and  would  be  of  advantage  to  vessels  discharging  then  cargoes. 

Simon  Sawers,  Esq.,  of  Newhouse.— No  green  water  comes  over  the  pier  of  the  new  harbour,  but 
only  spray.  600  boats  can  lie  in  the  harbour,  which  is  dry  at  low  water  in  spring  tides. 

Capt.  Hat,  R.N-,  of  Belton,  concurred  in  all  that  had  been  stated  with  respect  to  the  deficiencies 
of  the  harbour  in  its  present  state,  and  as  to  the  great,  outlay  upon  the  new  bubour.  and  tt le  little 
corresponding  benefit  derived  from  it.  He  would  also  specially  call  attention  to  t p 

Hon  of  D notar  as  a .It.  for  a harbour  of  refuge;  it  should  be  remarked,  that  the  wine ... L ll  « Fr.  h 
of  Forth  generally  blow  right  up  or  right  down,  so  that  in  heavy  weather  vesse  s nffnfter 

Leith  Beads,  and  therefore  required  shelter  further  down.  Oecasionally  vessels  are  blown  offafter 


Appendix  C. 
Dunbar. 


No.  34. 

Evidence  taken  on 
the  7th  Oct..  1846. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Dunbar. 

No.  34. 

Evidence  taken  on' 
the  7th  Oct.,  1840. 


90 

coming  thus  fur  and  are  obliged  to  seek  shelter  in  the  harbour,  all  of  which  might  be  obviat-l  k 
asylum  harbour  at  Dunbar,  and  for  the  erection  of  which  the  facilities  are  very  great.  L’U  an 

J.  Mason,  land  surveyor  and  engineer.— The  projecting  rock  at  west  end  of  the  nier  of  th 
harbour  should  be  taken  off  to  allow  the  water  io  expend  itself,  as  the  damage  done  to  the  w 
all  at  that  point,  and  not  at  the  east  end.  It  was  proposed  to  deepen  the  entrance  Mr  MiM  T 
first  plan  was,  to  have  it  four  feet  at  low  water,  but  from  the  want  of  funds,  he  believes  this  6 * 
effected.  Did  not  understand  there  were  less  than  two  feet  of  water  at  low  water.  It  would*88  "°l 
about  500/.  or  600/.  to  make  the  communication  between  new  and  old  harbours  and  °00/ 
cm  (he  rocks  on  either  side  This  snm  Joes  not  include  a drawbridge,  which  would  cos‘t  „b„„?o5„',° 
more,  say  m all  1000/.  He  does  not  anticipate  anv  difficulty  in  making  it.  Was  present  wh  th 
new  harbour  was  built,  and  took  the  superintendence  for  three  months.  The  contract  was  .'Ll  a 
into  between  the  Fishery  Board  and  Messrs.  David  Lyon  and  Co.,  of  Glasgow.  The  stone  was  . i 
from  Dunbar  quarries.  Red  and  white  sandstone  is  peculiar  to  this  neiMihourliood  There  is  l 
of  stone  about  Dunbar  to  build  a larger  harbour  than  the  new  harbour,  but  not  enough  for  a harbS 
of  refuge.  The  supply  for  this  purpose  must  be  got  from  the  Frith  of  Forth  ; the  pat-kin*  for  . h 
hour  of  refuge  would  be  found  in  large  enough  quantities  on  the  property  of  the  Earl  of  Linderd,^ 
wh'ch  adjoins  the  present  new  harbour.  The  area  of  the  proposed  large  harbour  would  be  abo . 7n 
imperial  acres.  It  would  cost  about  300,000/.  The  foundation  of  the  new  harbour  is  uDoii  mT.  , 
outside  and  ms.de  walls  of  the  pier  are  of  ashlar  work,  four  feet  thick  each,  and  packed  whh  h !! 
rubble.  It  is  46  feet  thick  at  the  bottom  and  36  at  the  lop;  the  hei»htis  22  feet  with  n 
of  16  feet,  bulMiH  this  is  mil  sufficiently  high  to  prevent  the  spray  wnslbng  over ; the  enhance  is  5« 
feet  we  e nl  the  narrowest  parts,  and  in  some  places  it  is  60  feet.  Is  acquainted  wilh  other  hark™, 
where  the  entrance  is  as  narrow.  This  harbour  took  two  years  and  a-lialf  in  buildin"-.  Tile  works 
encountered  heavy  storms  when  ,»  «n  nnEnished  state,  and  were  in  consequence  thrown  down”  . 
The.  “ “T  *•“  ■ f’"0<ll6«l  Tl«  excavations  were  made  by  blasting  and  pUi™ 

tow  warn,  h”  0l’e”'“S  f»r  «».  entrance  ; it  was  cat  through  a solid  wl, instone  rock  Som  to 

low  water.  Has  seen  great  Inconvenience  from  tile  narrowness  of  the  entrunee  and  the  prnieclin, 
rock.  He  would  propose  cutting  away  the  pointed  rock  to  get  more  immediately  to  the  deep  watt? 
Set1 Tat  tl ie era™  TV  d WO,,',d  C"S\  ■ ’ He  "™ld  *'»  recommend  Ihafa  quay 

be  mac  at  the  entrance  for  landing  goods  and  Bsb.  It  eonld  he  made  of  timber,  the  best  and  easiest 
method  of  breaking  the  seas  where  steam-bouts  and  other  crafts  might  discharge  their  cargoes  during 
hiee-foorths  of  the  year  I,  would  also  break  the  run  of  the  sen  into  the  hutoonr.  Hoes  not  Z! 

ZdehetoT?ra.”h"IC3t'!!"  bf,  ““  S' two  l'“l  b""ra  ',0"1,1  «■»*  much  current.  It  should,  however  he 
made  close  t°*i he  rock.  He  would  not  recommend  laying  out  money  upon  the  old  harbour  hut  he 
would  most  anxiously  upon  the  entrance  of  the  new  harbour,  where  there  is  a fine  bottom  and  deen 
water,  and  more  protection  from  all  the  heaviest  seas  “ P 


No.  35. 
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No.  35. 

after  mentioned  for  regal  Jin,  the  BaAoJrof  llteBurgll  ° appointed  under  the  Ad 

tl,e  Commissioners  have  acted  and  now  act,  is 
Works  within  tie  Bureh  of Dnn^rtnn!|d(mak,,lnU'1Ce  °f  llJe  Harbour  of  Dunbar,  and  other  Public 
21st  June,  1S27.  ® 01  D““b".  «"‘l  '°r  the  better  supplying  the  said  Burgh  wilh  water,  dated 

IV.  There  are  sent  Acts  of  L A ^ iharbo"1' are  in  the  hands  of  the  Treasury, 
burgh,  the  9ih  day  of  July,  IS44  Act  Twelfth'ref111'?11  w^k  Burshs  of  ScotIan<l>  held  at  Edin- 
its  favour  is  appended  t,, Ihe  AcU  ofCoJvendon  lhe  Harb^r  of  Dunbar,  and  the  petition  in 

plaints  have  been  m ade^ sL tin^Lh^de fe«=t s^F  UieT  h"0™1  l°  ^X'St’  but  innumerable  verbal  com- 
Remarks  -From  ik  defec,s  of  tbe  b*rbour  as  a place  of  shelter  in  case  of  storm, 

totally  inadequate  to  affo^^acrLmodTS  °k  at..I)unbar’  the  old  harbour  was  found 

at  that  season  ; and  from  the  bad  aLlniction&f  itsLtraniL  sLranoar  ***  <*•«*  frequenting  it 
storm.  The  petii ions  of  upwards  9nnri  ktehc  ' ea,rance’  11  was  almost  inaccessable  in  time  of 
the  Honourable  Board  of  British  White  Herrk °f  seafarinS  merchantmen  induced 
making  adtiitional  accommodation  l°  C°"sider  ,he  of 

for  fisliermen  to  fly  to  when  overtaken  h«  JE  at  tbe  sanie  lime  a safe  and  ready  rendezvous 

°f  ll" Prilh  °f  ^ »b- *•  i* 

Dunbar,  and  will  be  orth^wr^gStot'fmwtonLT'T  “I  S'  K,hel7  Bo,r'1  “"d  ‘he  l°»n  of 
means  it  will  not  be  of  that  benefit  to  the  m«reh  “nCe.  t0  !be  *'sblnS'  tradej  but  from  the  want  of 
By  reference  to  the  plan,  it  will  he  observed  that  co,‘te,"pIated* 

hour  mouth,  and  completely  protected  from  storm  bv  the  r l conS'derabIe  depth  of  water  at  the  har- 

meutl,  deepened,  nr  Le  LI  nnmnll  °”«“™t«  nen™  it^no  VTt  T"  'WV 

water,  or  were  a small  wharf  formed  alono-  the  -i.i-.  r , “»  s°  as  to  take  advantage  of  the  deep 
the  plan,  from  A.  B.  to  C.  there  would  he  m oil  r°c^s  at  tlie  harbour  entrance,  as  shown  on 

for  merchantmen  when  overtaken  bv  storm  as  thev'LnnAf  tiSe  amP,e  acc°«>modatinn  and  shelter 
The  whole  expense  of  an,  on,  of ZTbnp toeoLoti U "£  Z g'1"  '”0;*!h  °f  ,he  Frith'  , . 

when  the  fearful  amount  of  shipwreck  whichLmuaHv  h-mL  hou?h,»  Would  not  cost  3000/->  and 
wonid,  independent  of  ever,  other  eon, idem, ion,  be  L XSTXW. 
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erection.  The  Commissioners  have  expended  every  farthing  of  their  means,  and  have  got  into  very 
considerable  debt  by  advancing  their  quota  to  the  Fishery  Harbour,  and  have  it  not  in  their  power  to 
raise  any  further  sum  ; but  some  arrangement  might  be  made  by  which  the  dues  received  from 
vessels  taking  advantage  of  the  shelter  should  go  towards  the  extinction  of  the  debt. 

Another  great  public  benefit  would  arise  from  this  improvement.  Steam-boats  from  Dundee  Mon- 
trose, and  indeed  from  all  the  important  towns  in  the  north  of  Scotland,  would  find  safe  accommoda- 
tion, so  that  they  might  land  their  passengers  at  Dunbar,  who  could  take  advantage  of  the  North 
British  Railway,  which  passes  close  to  the  town,  for  going  either  north  or  south.  And  the  mail-barns 
for  the  north  might  be  crossed  from  this  harbour  by  steam,  which  would  be  a very  considerable 
saving  ol  time  to  the  trade  of  the  country. 

Dunbar  has  also  been  often  looked  to  as  a very  important  station  for  a harbour  of  refuse  on  an 
extended  scale.  This  proposed  harbour  is  also  shown  on  the  plan,  and  includes,  with  the  present 
harbours,  an  area  of  about  60  acres.  The  ground  is  hard,  so  that  there  is  no  danger  of  silt  A 
number  of  naval  officers  of  high  standing  have  visited  and  highly  approved  of  this  refuse  harbour  • 
among  others  may  be  named  Lord  John  Hay,  Captain  Dundas,  &c., 

Humbly  reported  by 

Cun.  Middlemass,  Provost. 
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Report  of  John  Smeaton,  Esq.,  C.E.,  F.R.S.,  on  the  Harbour  of  Dunbar. 

Austkorpe,  June  25,  1712. 

The  harbour  of  Dunbar  appears  from  its  form  to  be  well  adapted  for  the  security  of  vessels 
lying  therein ; and  as  it  is  situated  in  the  bottom  of  a bay,  exclusive  of  the  trade  that  is  usually 
carried  on  there,  it  becomes  of  consequence  to  the  security  of  vessels  trading  on  this  coast;  and  its 
principal  deficiency,  in  both  these  views,  is  the  want  of  a good  access  particularly  in  going  into  it; 
and  this  is  not  owing  to  an  improper  course  or  direction  of  the  entry  from  the  bay.  but  from  the 
narrowness  of  the  passage,  which  is  rendered  in  effect  still  narrower  from  the  sloping  form  of  the 
rocks  on  the  starboard  or  N.W.  side  going  in;  to  avoid  which,  vessels  are  obliged  in  prudence  to 
keep  nearer  to  the  pier  than  they  otherwise  would  do,  and  by  this  means,  by  the  recoil  of  the  sea 
from  the  rocks,  are  often  driven  against  the  pier  or  upon  the  sloping  rocks  that  are  sunken  and  hid. 
To  remedy  this  inconvenience  as  much  as  possible  it  has  been  very  properly  proposed  to  cut  off  a 
certain  part  of  the  slope  of  the  rocks  down  even  with  the  bottom  of  the  rest  of  the  passage,  and  to 
build  the  face  up  above  high-water  mark,  as  shown  at  A A in  the  plan;  by  which  means,  as  the 
passage  will  not  only  be  actually  widened  full  five  yards  in  the  narrowest  place,  but  by  giving 
opportunity  to  vessels  to  see  everything  that  can  hurt  them,  they  may  safely  keep  several  yards 
further  from  the  pier  than  they  could  otherwise  have  done ; the  passage  thereby  in  the  narrowest 
part  being  rendered  from  about  45  to  60  feet  wide;  at  the  same  time,  the  sea  being  prevented  from 
breaking  upon  the  sloping  rocks,  it  will  recoil  with  less  force  than  at  present,  and  the  vessels  will  be 
less  subject  to  be  carried  from  side  to  side  for  want  of  sufficient  way  through  the  water.  Lastly, 
this  new  pier  or  facing  to  the  side  of  the  entry  being  carried  up  sufficiently  above  high-water  mark, 
it  will  enable  assistance  to  be  given  by  throwing  a rope  on  board  from  the  most  projecting  point 
thereof,  so  as  to  tow  in  vessels  when  they  do  not  come  in  with  sufficient  fresh-way  to  keep  them 
clear  of  either  side  of  the  entry. 

With  the  same  view,  it  would  be  well  if  a pier  could  also  be  carried  out  upon  a ledge  of  rocks 
(whieh  are  dry  at  low- water)  on  the  S.E.  side  of  the  entry,  from  the  north  angle  of  the  present  pier 
to  the  Beacon  Rock.  This  would  not  only  defend  the  passage  from  the  surge  of  the  sea,  but,  by  its 
projection,  also  enable  assistance  to  be  given  by  throwing  a rope  on  board  on  the  larboard  side  of  the 
ship,  of  which  there  is  always  an  equal  chance  of  its  being  preferable,  by  its  being  nearest,  and  still 
more  effectual  when  it  can  be  done  on  both  sides.  To  this,  however,  may  reasonably  be  objected  the 
great  expense  that  must  necessarily  attend  the  execution  of  a pier  of  sufficient  bulk  and  strength  to 
stand  in  this  place  the  full  stroke  of  the  sea.  However,  to  take  advantage  of  that  part  of  the  utility 
of  a S.E.  pier  which  consists  in  giving  assistance  by  a rope,  I have  contrived  a gangway  to  extend 
itself  in  the  same  direction  as  far  as  the  Beacon  Rock,  as  shown  by  the  dotted  lines  in  the  plan, 
whereby  any  competent  number  of  men  will  be  able  to  give  the  same  assistance,  by  heaving  a rope 
on  board,  as  could  be  done  from  a stone  pier,  and  which  is  contrived  on  principles  so  simple  that  it 
may  be  executed  at  a very  moderate  expense.  This  will  be  sufficiently  explained  by  a design  on 
purpose  (see  plate  23),  showing  bow  the  same  is  to  be  executed ; and  indeed,  had  I not  a good  deal 
of  experience  in  the  fixing  of  temporary  utensils  in  the  building  of  the  Eddystone  Lighthouse,  I 
should  have  been  very  dubious  in  proposing  a structure  seemingly  so  slight  to  stand  the  violence 
of  the  sea.  But  there  I learnt,  that  where  the  force  of  the  sea  is  to  be  rather  eluded  than  resisted, 
the  less  matter  is  opposed  to  its  action  the  better,  provided  that  this  be  but  fixed  in  the  firmest 
manner.  I believe  the  whole  of  the  design  will  occur  from  the  plan,  save  the  manner  of  fixing  the 
iron  bolts  into  the  rocks,  which  is  not  proposed  to  be  done  with  lead,  as  that  is  perpetually  working 
loose,  but  in  the  following  manner: — Round  holes,  about  18  inches  into  the  rock — more  or  less 
according  to  the  firmness  thereof — are  to  be  bored  with  a jumper  of  1-J-  inch  diameter ; to  these  the 
eye-bolts  are  to  be  forged,  a very  small  matter  taper,  and  larger,  so  as  to  drive  tight  to  their  proper 
depth  with  an  iron  maul ; if  they  happen  to  he  a small  matter  too  small,  then  strips  of  plate-iron 
put  in  along  with  them  will  make  them  to  drive  firm,  and  the  rust  will  fix  them  from  drawing. 

Respecting  the  proposed  pier  or  wharf  (A  A in  the  plan),  as  it  will  receive  the  full  stroke  of 
the  sea  with  a south-easterly  wind,  it  will  be  necessary  to  be  built  very  firm,  and  I believe  it  will 
not  fully . answer  the  end  if  the  ordinary  seas  break  over  it.  I therefore  propose  it  to  be  raised  9 
feet  above  high-water  at  spring-tides,  that  is  22  feet  above  the  low-water-line  at  the  pier-head,  but 
it  may  decline  in  height,  as  it  runs  south-westerly  towards  the  land.  This  height  will  carry  it  con- 
siderably above  the  rocks  where  it  is  built,  and,  therefore,  instead  of  so  large  a quantity  of  backings 
as  will  be  necessary  to  make  the  whole  good  to  that  level  with  the  land,  I have  proposed  it  to  be 
built  upon  the  back  side,  as  per  section,^.  3. 

The  rocks  (B)  at  the  foot  of  the  pier  are  to  betaken  away,  as  above  shown,  before  the  pier  is 
built ; and  when  it  is  finished,  they  are  to  be  cut  off  smooth  according  to  the  line  A. 
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The  bare  stones  of  the  pier  (see  face  vi  ew,fg.  4)  are  not  proposed  to  be  all  on  the  same  lev  1 
there  shown,  but  the  rock  cut  to  give  the  stone  its  proper  bearing.  e ’ a 

The  face  {Jig.  4),  if  you  can  procure  the  freestone  at  a moderate  price,  will  be  best  d 
according  to  the  specimen  ; but  if  you  work  with  rough  stones,  the  more  nearly  they  are  laid  ^ 
formable  to  the  same  idea  the  better;  and  the  platform  at  top  should  be  laid  on  with  theb°n' 
mortar.  As  I cannot  well  judge  of  the  prices  at  which  the  materials  can  be  procured,  and  tlxT® 
executed  at  Dunbar,  I content  myself  with  making  an  estimate  of  quantities  as  follows  which  m 
be  filled  up  after  proper  workmen,  &c.  are  consulted : — ’ 

Estimates. — The  Pier. 

To  cutting  the  rock  according  to  the  line  in  the  plan,  786  cube  yards,  at 
To  building  in  the  whole  pier,  2770  cube  yards,  at  . 

To  freestone  in  the  face  and  platform,  reckoned  at  a medium,  2J-  feet  in  thickness. 

reckoned  extra  in  its  value  in  the  solid  of  the  pier,  26,250  cube  feet,  at 
To  posts  of  wood  or  stone  (if  thought  necessary),  as  also  for  lime,  &c. 

To  contingent  expenses  at  10  per  cent,  on  the  above  articles 

Total  of  the  pier  ••••..£ 

The  Gangway. 

To  fir  timber,  942  say,  measured  neat  in  place,  1000  cube  feet,  at 
To  iron-work,  19^  cwt.,  say  1 ton,  at  ......  . 

To  a large  stone  for  fixing  the  end  of  the  gangway  to  the  parapet  of  the  present  pier, 

30  cube  feet,  at.  .......... 

Contingencies  on  the  above  at  10  per  cent.  .... 


Total  of  the  gangway 


J.  Sm  EATON. 


No.  37. 

Mitchell’s  Report 
on  the  new  Har- 
bour. 


No.  37. 

Report  by  Joseph  Mitchell,  Esq.,  Engineer  to  the  Board  of  British  White  Herring  Fisheries. 

January  27,  1841. 

In  comphance  with  the  instructions  of  the  Board  contained  in  your  letter  of  2nd  December 
last,  I proceeded  to  Dunbar,  and  met  Provost  Middlemass  and  the  other  gentlemen  interested  in  the 
improvement  of  the  harbour,  with  whom  I examined  the  ground,  and  who  furnished  me  with  every 
information  and  data  necessary  to  form  an  opinion  in  regard  to  the  contemplated  works.  1 cauSe/ 
also  sections  along  the  Castle  Haven  and  in  other  directions  to  be  made,  so  as  to  enable  me  to  cal- 
culate the  quantity  of  excavation  and  masonry  required.  I also  examined  the  ground  a second  time 
he  p»ti  “ri?i"a!ly  pr"p“'d  r *W«».  »"'<  w» 

°“ orlsi,,aI  **  1 l“vs  - s*-  ** 

Dunbar  “ Tli.7ev77.tnrm  l.h',?“8lle  Haven  is  the  P™Per  »nd  beet  station  for  the  harbour  of 
ea  a,  d JJS.  T '?  from  Ih.  enst,  north,  and  north-east,  and  south- 

a“reaWehr  between  7 m b“"ry  r”ks'  a,ul  lhe  rocks  «f  Dnnbnr  Castle,  by  eonstructiaj 
area  of more of  S“”™S  >Mter  in  this  bay  for  a harbour,  with  .« 
than  ativ  other  it  is  that  a 'V  dndeed  an  entrance  been  contrived  for  the  harbour  more  exposed 
InJ  lisZ’t Vr  t n f 7k  'mt*’  b“ri,'S  “ “ d»™  °Pe"'f  "»  th.  heaviest  seas  which  roll 
Entrance  is  n Lh  s fcr  Zm  ,t  ! entr“‘:e “>«  °«>«  «Me,  at  the  point  called  Kins  Edward’s 
moieednn  ,h“vy  swell ; the  outer  end  is  in  immediate  deep  water,  and  the 

which  must  occasional!,  ore  ' 77  ^?llta  aa  wi”>  some  measure,  protect  it  from  the  swell 
that  the  entrance  miwh/h  ™ “7  slonns  fmm  the  west  and  north-west.  It  was  suggested  to  me 
ad™laf  ““I)-  constructed  without  the  ruins  of  the  Cable  by  ex.s- 
W^dinr^m3j„nf‘,'!?’",e'?fl7k‘he  r°'kS  Called  lhe  “Blue  Stone  Passage;”  but, her  a 
fhe  other  inasmuch  a, X hr  V*  '*  * ha™  “me  10  lh»  “"elusion  that  it  is  decidedly  inferior  to 
!nsid.e  "f/h«  wharf  wall  would  necessarily  hare  ,0  run  in,  con- 
and  pL  aW  tt^^  tha  hari>"a"  w"“'d  thus  h.  diree.ed 

derable  commotion  and  disturbance  amono  fr'q“e",,!d  Patl  “f  Jhe  interior,  causing',  of  course,  Const- 
King  Edward’s  Entrance  while  JTs  TS  ? n VeSMls  lyi"=  a,l“1'"1  10  «“  »'>arf'  Bf  tl,e 
itself  in  the  sloping  part’of  the  harbour  and  In if*  prol'cled’  ally  swe11  entering  would  spend 
The  clefts  in  the  rocks  also  called  the  “Blne’sm  “Plm™.  “«•>«  !'»!•  dtsttirbunoe  in  the  interior, 
swell  which  may  appro.eh^hl'^sed ““"eStme558”'6'  ^ 

will  m™e  Sltr  HariXtr'e 6 K"S  Ed™£d’l B?"a”Ce  “ lbe  bcal’  *'‘h  the  other  work., 

i?'t^ 

secure  in  the  old  harbour  an  excellent  and  extenXe “of^X"'  “ ^ ,,“ta  ''“y 

he  „°f  thh'  br!al™"r  f «"»»  'he  C»stle  Ro'cks  and  Battery  Rocks  must 

hikh  I ,s7e  orthisZ  e W ^ P’  “ s,oped  sea"Wall  with  a protecting  parapet  12  feet 

th?  loading  and°discharghtw  ”f ' etfs°  “f  ’•“*  kss  ll>8"  ™0  te  in'leugth  fee 
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on  facing-  the  whole  with  a frame-work  of  timber  fenders.  A very  trifling  expense  in  the  construction 
of  a timber  wharf  will  afford  on  the  east  side  of  the  entrance  accommodation,  and  deep  water  at  all 
times  for  such  steamers  as  may  have  occasion  to  approach  Dunbar. 

I estimate  the  expense  of  constructing  the  new  harbour  in  the  Castle  Haven  at  9702/.  8s.  3d.,  and 
if  the  present  entrance  is  shut  up  and  the  old  harbour  made  available,  the  expense  will  be  increased  by 
1230/.  9s.  8 d.,  making  a total  of  10,932/.  17 s.  11  d.  This  estimate  may  be  considered  high,  com- 
paratively with  the  outlay  hitherto  made  by  the  Commissioners  at  any  one  place,  but  I am  quite 
satisfied  that  the  construction  of  a work  of  this  magnitude,  in  a situation  so  peculiarly  favourable  as 
Dunbar,  will  be  more  advantageous  to  the  public  generally  than  minor  works  of  a less  costly,  but  at 
the  same  time  of  much  more  contracted  and  local  utility. 

I have,  &c., 

(Signed)  Jos.  Mitchell. 


No.  38. 

The  Secretary  of  the  Admiralty  to  the  Provost  of  Dunbar. 

August  23,  1842. 

I have  laid  before  my  Lords  Commissioners  of  the  Admiralty  the  Petition  of  the  Magistrates 
and  Council  of  Dunbar,  praying  that  a survey  of  the  harbour  and  locality  of  Dunbar  may  be  made  by 
a Government  engineer,  and  have  to  acquaint  you,  that  as  my  Lords  are  of  opinion  that  Dunbar 
offers  great  facilities  for  making  a Breakwater  Harbour,  they  will,  if  the  parties  interested  are  disposed 
to  pay  for  the  previous  survey,  employ  Mr.  Walker,  the  engineer  upon  it,  who  is  going  next  month  to 
the  Caledonian  Canal. 

I am,  &c.,  John  Barrow. 


No.  39. 

Report  by  James  Walker,  Esq.,  F.R.S.,  on  the  Sufficiency  of  the  Works  at  Dunbar  Harbour. 
Sir,  23,  Great  George  Street,  April  19,  1843. 

The  instructions  I received  from  you  on  behalf  of  the  Lords  of  Her  Majesty’s  Treasury  are, 
that  T visit  Dunbar,  and  after  surveying  the  works  of  the  proposed  new  harbour  there  as  contracted  to 
be  built  by  Messrs.  Lyon  and  Collie,  report  my  opinion  of  the  sufficiency  of  the  same,  the  contractors 
having  represented  to  the  Commissioners  of  the  White  Herring  Fisheriesof  Scotland  that  they  consider 
the  pier,  as  planned  by  Mr.  Mitchell,  the  engineer  to  the  Board,  too  weak  and  too  low  to  resist  the 
force  of  the  sea. 

Previous  to  my  going  to  Dunbar  I waited  in  Edinburgh  on  Sir  Thomas  Dick  Lauder,  at  his  request 
and  received  from  him  certain  explanations,  together  with  the  contract  and  specifications  on  the  work, 
and  on  my  arrival  at  Dunbar  on  the  7th,  I attended  at  their  request  a meeting  of  the  provost  and 
magistrates  of  that  town.  On  the  following  day  I surveyed  the  works,  and  with  my  assistant,  Mr. 
Drane,  took  such  observations  and  measurements  as  I considered  requisite,  Mr  Mitchell  then 
attending  having  been  thought  by  you  unnecessary. 

Having  since  considered  the  subject,  with  the  reports  and  other  documents,  and  the  observations 
made  by  Mr.  Lyon  both  in  writing  and  to  me  while  upon  the  survey,  I urn  of  opinion  that  the  wall  as 
contracted  for,  will,  if  carefully  built,  he  sufficient  to  resist  the  force  of  the  sea;  in  other  words,  that  if 
the  contractors  only  do  their  duty,  and  take  care,  in  the  execution  of  the  work  to  use  good  materials, 
making  all  the  parts  solid,  the  joints  good,  and  well  connecting  the  work  to  resist  the  heavy  seas  to 
which  they  are  aware  it  will  be  subjected,  their  apprehension  will  prove  groundless.  My  opinion  in 
this  respect  agrees  with  that  of  Mr.  Mitchell  and  Mr.  Gibb,  and  is  confirmed  by  the  various 
precedents  of  all  the  walls  that  have  been  adduced  ; at  the  same  time  it  is  proper  to  say  that  the 
Dunbar  stone  which  is  being  used  is  about  16  per  cent,  lighter  than  granite  or  heavy  whinstone,  and 
as  the  wall  will  be  exposed  to  very  heavy  seas  during  north-easterly  gales,  there  is  not  much  to  spare 
in  point  of  strength;  so  that,  unless  the  work  be  properly  attended  to  and  executed,  Messrs.  Lyons 
and  Co.’s  fears  may  be  realized. 

I would  remark  also  that  the  sea  will  rise  up  the  regular  sloping  concave  face  of  the  se3-\vall,  as  its 
top  is  only  17  feet  6 inches  above  an  ordinary  spring  tide, or  15  feet  above  a very  high  spring  tide,  the 
seas  will  occasionally  come  over  the  walls  with  great  force,  tending  to  disturb  the  paving  of  the  road 
inside,  and  to  the  discomfort  of  vessels  in  the  harbour,  which  must  on  such  occasions  draw  away  from 
the  quay  berths  to  prevent  their  being  swamped,  and  this  removal  may  be  inconvenient  when  the 
harbour  is  full.  In  heavy  slorms  the  water  is  said  to  come  in  considerable  quantities  over  Ihe  battery 
wall,  which  is  3 feet  higher  than  the  proposed  wall,  besides  having  the  advantage  of  being  shorter, 
with  an  open  end,  the  part  referred  to  being  also  rounded.  These  advantages  are  at  the  same  time,  in 
some  measure,  counterbalanced  by  the  deep  water  immediately  in  front  of  the  battery  wall,  as  the  shoal 
water  and  rocks  in  front  of  the  proposed  pier  will  tend  to  break  the  force  of  the  seas. 

An  addition,  therefore,  of  10  feet  to  the  height  of  the  wall  would  give  additional  security  and  pro- 
tection, aud  so  a cartway  20  feet  wide  would  be  more  convenient  than  one  ol  16  feet,  the  contract 
width,  which  is  barely  sufficient  for  a cart  to  turn  in  with  safety. 

The  addition  to  the  strength  and  height  of  the  wall  is  estimated  by  the  contractors  at  4500/.,  which 
I find  from  calculation  to  be  at  nearly  the  same  rate  or  price  as  the  contract ; the  expense  of  an  addition 
of  4 feet  to  the  width  of  the  broadway,  which  is  not  contemplated  in  Messrs.  Lyon  and  Co.’s  last 
plan,  might  ha  met  by  keeping  the  height  5 feet  under  what  these  gentlemen  calculate,  and  which 
would  properly  be  more  convenient  for  trade.  To  obtain  rubble  stone  for  this  additional  work,  the 
excavation  in  the  harbour  might  be  increased  from  80  to  100  feet  in  width.  All  these  will,  no  doubt, 
he  useful  improvements  if  the  supplies  can  be  furnished.  Dunbar  would  thus  have  a better  secured 
and  larger  harbour,  and  a more  convenient  roadway  for  trade  along  the  pier,  toward  which  the  town 
inight  be  disposed  to  contribute.  Indeed  the  conversation  I had  with  the  magistrates  leads  me  to 
imagine  they  would  be  inclined  to  do  so.  For  the  sake  of  the  work  and  of  the  contractors,  no  time 
should  be  lost  in  determining  this.  To  have  the  work  such  as  that  the  contractors  themselves  have 
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Appendix  C. 
Dunbar. 

No.  30. 

Walker’s  Reports  on 
the  new  Harbour. 


No.  40. 

Extract  from  the 
Ac's  of  Convention 
of  Royal  Burghs. 


No.  41. 

Petition  of  the  Royal 
Burghs  of  Scotland. 


confidence  in  it  is  worth  something  ; and  as  they  are  responsible  for  its  security  unlg  the  completion 
of  the  works,  and  do  not  appear  to  have  discovered  until  after  they  had  contracted  that  it  would  not  be 
stroiit?  enough,  they  mav  he  disposed  to  reduce  the  extra  sum  they  had  named. 

There  can,  I consider,  be  no  belter  way  to  save  time  than  to  let  Mr.  Mitchell  know  if  he  may  <r0  anv 
and  how  much  further  in  point  of  outlay,  and  (subject  to  approval)  to  let  him  make  such  modifications 
in  his  plan  as  the  sum  at  his  disposal  may  allow  him  to  do. 

There  are  few  points  respecting  the  work  which  I consider  worthy  of  remark ; they  are  matters  of 
detail,  which  I think  it  is  unnecessary  to  trouble  you  with,  hut  I propose  to  name  them  to  Mr 
Mitchell  for  his  consideration. 

My  attention  had,  previous  to  my  visit,  and  also  when  at  Dnnbar,  been  drawn  to  the  question  of  a 
harbour  of  refuge,  by  connecting  the  detached  rocks  that  lie  off'  the  present  harbour  in  front  of  (he 
town,  so  as  to  form  a breakwater  to  the  deep  water  that  is  within  them.  A safe  harbour  of  ample 
depth  might  thus  be  formed,  but  not  without  considerable  expense,  and  the  area  for  a harbour  of 
refuge  would  not  be  large,  still  it  may  be  the  best,  on  the  coast,  and  if  so  is  worthy  of  serious  con- 
sideration. This  is  a matter  of  comparison,  on  which,  without  a more  intimate  knowledge  of  this  and 
other  competing  situations,  and  without  calculations,  I cannot  pretend  to  give  an  opinion,  and  jour 
instructions  to  me  do  not  at  all  refer  to  this  more  extensive  question. 

Sir  George  Clerk , Hart.  I have,  &c., 

fyc.  fyc.  Sfc.  J.  Walker. 


Extract  from  the  Acts  of  the  General  Convention  of  Royal  Burghs  of  Scotland,  held  at  Edinburgh 
the  9th  of  July,  1844. 

“ The  same  day,  the  Commissioner  for  Dunbar  drew  the  attention  of  the  Convention  to  the  nature 
of  the  works  presently  constructing  at  Dunbar  Harbour,  and  showed  that  these,  at  very  small  addi- 
tional expense,  could  be  formed  into  a harbour  of  refuge  for  the  coasting  trade;  and,  therefore, 
moved,  that  the  Convention  should  adopt  such  measures  as  may  be  considered  expedient  for  securing 
the  attention  of  Government  to  a matter  of  such  importance  to  the  coasting  trade  of  the  country; 
and,  in  the  mean  time,  that  they  should  petition  the  Lords  of  Her  Majesty’s  Treasury,  and,  if  neces- 
sary, both  Houses  of  Parliament,  on  the  subject;  and  that  the  individual  burghs  be  requested  to  urge 
the  importance  thereof  on  their  respective  representatives;  which  motion  was  unanimously  agreed 
to,  and  a form  of  petition  approved  of  and  adopted ; and  the  preses  authorized  to  sign  the  same,  and 
the  seal  of  the  Convention  to  be  affixed  thereto,  and  transmitted  to  James  M.  Balfour,  Esq.,  M.P, 
to  be  laid  before  the  Lords  Commissioners  of  Her  Majesty's  Treasury,  and,  if  necessary,  before  Par- 
liament accordingly  ; and  remitted  the  matter,  quoad  ultra,  to  the  annual  Committee,  to  adopt  such 
other  steps  as  might  be  thought  necessary  in  this  matter.  The  petition  was  ordered  lo  be  recorded, 
and  printed  after  the  Minutes  of  this  Convention,  and  transmitted  to  the  several  burghs,  and  lo  all 
the  members  of  Parliament  for  the  burghs.” 


No.  41. 

Unto  the  Right  Honourable  the  Lords  Commissioners  of  Her  Majesty’s  Treasury, — The  Humble 
Petition  of  the  Royal  Burghs  of  Scotland,  in  General  Convention  Assembled. 

Sheweth, 

That  your  petitioners  are  deeply  interested  in  the  prosperity  and  safety  of  the  navigation  of  the 
country. 

That  they  have  frequently  to  lament  the  fearful  destruction  of  life  and  property  which  yearly  takes 
place  from  the  want  of  harbours  of  refuge;  and  these  frightful  exhibitions  very  often  happen  at  the 
mouth  of  the  Frith  of  Forth,  where  vessels  frequently  lie  wind-bound  for  many  days,  and  are  often 
eiiher  driven  off  the  coast  or  wrecked  for  want  of  a safety  harbour. 

That  the  Commissioners  of  the  British  Herring  Fisheries,  on  the  part  of  the  Treasurj',  and  the 
town  of  Dunbar,  are  now  in  the  course  of  erecting  a very  convenient  and  extensive  Boat  Harbour  at 
Dunbar,  near  the  mouth  of  the  Frith,  where  many  of  these  wrecks  take  place:  That  your  petitioners, 
from  their  local  knowledge  and  from  good  information,  are  of  opinion  that,  by  deepening  the  entrance, 
or  by  the  erection  of  a small  jetlee,  either  of  which  might  at  present  be  done  at  no  great  expense,  a 
safe  and  convenient  harbour  of  refuge  for  the  coasting  trade  might  be  procured,  and  thus  be  the 
means  of  saving  much  valuable  life  and  property. 

That  your  petitioners  are  of  opinion  that  such  works  are  purely  of  a public  nature,  and  ought  to  be 
defrayed  at  the  public  expense ; and  they  believe  that  no  grant  of  public  money  could  be  more  bene- 
hcially  bestowed  than  by  thus  adding  to  the  security  of  the  navigation  of  the  country,  and  preventing 

the  fearful  losses  which  occasionally  lake  place. 

*!??  °f  Her  Majesty’s  Admiralty  have  already  stated  their  opinion  that  Dunbar  offers 

great  facilities  for  making  a Breakwater  Harbour;  and,  therefore,  your  petitioners  feel  called  on 
earnestly  to  press  the  subject  at  present  on  the  officers  of  Her  Majesty’s  Treasury,  while  there  are  other 
works  going  on  at  that  harbour. 

May  it  therefore  please  the  Right  Honourable  the  Lords  Commissioners  of  her  Majesty’s 
Treasury  to  take  this  very  important  matter  into  consideration,  and  adopt  such  steps,  as  they 
SCe  necessary  ^or  accompl>shing  so  vast  an  improvement  to  the  navigation  of  the 

And  your  petitioners  shall  ever  pray,  &e. 

Signed  in  name  and  by  appointment  of  the  General 
Convention  of  Royal  Burghs,  and  the  Seal  of 
Convention  affixed  hereto  at  Edinburgh,  this  10<A 
day  of  July,  1844. 

(Signed)  Ad.  Black,  Lord  Provost  of  Edinburgh , 
and  Preses  of  the  General  Convention  of 
Royal  Burghs. 
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No.  42. 

The  Memorial  of  the  Harbour  Committee  of  the  Burgh  of  Dunbar  to  the  Tidal  Harbours 
Commission. 

Humbly  Sheweth, 

That  it  is  the  opinion  of  many  naval  gentlemen,  high  in  command  and  most  competent  to  judge, 
that  the  natural  capabilities  of  Dunbar  are  the  best  on  the  east  coast  of  Scotland  for  an  extensive 
harbour  of  refuge,  and  that  the  situation  is  excellently  adapted  for  the  purpose. 

There  is  transmitted  herewith  a sketch  of  the  proposed  harbour.  It  contains  an  area  of  fully  60 
acres.  The  depths  at  low  water  are  marked  on  it,  as  well  as  the  height  of  the  chain  of  rocks  which 
the  harbour  is  intended  to  connect.  The  bottom  is  generally  sandy,  shelving  outwards,  and  it  is 
known  that  no  silt  has  accumulated  within  the  memory  of  man.  There  is  a sufficient  quantity  of 
excellent  building  stones  at  low-water  mark.  Their  removal  would  add  to  the  extent  of  the  harbour  ; 
two  lime-kilns  are  within  two  miles. 

On  the  sketch  there  is  laid  down  a view  of  both  sides  of  the  Frith  of  Forth,  which  shows  that 
the  entry  to  the  proposed  harbour  may  be  land  locked,  and  thus  completely  sheltered  from  all  sea 
storms. 

A harbour  of  refuge  at  Dunbar  would  be  of  immense  benefit  to  the  fisheries,  which  are  prosecuted 
to  a very  great  extent  at  the  mouth  of  the  Frith  of  Forth,  and  where,  frequently,  melancholy  losses 
take  place  for  want  of  a refuge  port. 

Such  a harbour  would  also  be  of  infinite  advantage  to  the  merchant  service.  The  yearly  loss  of 
life  and  of  property  on  the  coast  is  very  great.  The  Memorialists  have  not  the  means  of  stating  the 
amount  within  the  range  to  which  such  a harbour  would  give  shelter,  as  it  would  be  of  great  benefit 
to  all  vessels  from  the  Humber  to  the  far  north  of  Scotland;  but  they  have  the  means  of  knowing 
that,  between  the  years  1810  and  1822,  there  were  of  total  wrecks  in  the  immediate  vicinity  of  Dunbar 
27  vessels,  valued  with  their  cargo  at  108.494Z.  Ami  they  also  know  that,  for  the  last  20  years,  the 
average  wrecks  in  the  same  neighbourhood  is  at  least  8J  a-year. 

But  by  far  the  greatest  advantage  the  country  would  derive  from  such  a harbour  would  be  in  the 
case  of  a war. 

From  the  introduction  of  war  steamers,  the  Memorialists  are  humbly  of  opinion,  that  either  a 
steamer  or  sailing  vessel  being  as  heretofore  stationed  at  Leith,  would  afford  no  protection  to  the 
east  coast  of  Scotland,  or  even  to  the  Frith  of  Forth.  Before  intelligence  could  be  sent  there,  and 
a vessel  dispatched  down  the  Frith  about  30  miles,  and  probably  with  a contrary  wind,  an  effectual 
landin'*-  might  be  made,  or  a whole  town  laid  in  ashes  ; whereas,  with  a chain  of  signals  beginning, 
say  at  1st.  Abb's  Head,  on  the  south,  to  Dunbar,  and  from  Dunbar  by  tile  May,  Bell  Rock,  &c,  the 
whole  east  coast  of  Scotland  might  be  effectually  secured  by  one  or  two  armed  steamers  being  kept 
at  Dunbar. 

May  it  therefore  please  your  Honours  to  consider  the  premises,  cause  a survey  to  be  made,  and 
thereafter  do  as  may  seem  advisable. 

And  your  petitioners  will  ever  pray. 

June  1,  1845.  C.  Middlemans,  Provost  and  Coiivener. 
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LIST  OF  WRECKS  ENTERED  IN  THE  BOOKS  OF  LLOYD’S  AGENTS  AND  Th] 

It  is  estimated  that  during  the  period  there  xoere  at  least  as  many  more  wrecks  in  that  Bf)  j 


— 

— 

— 

— 

„ 

Date. 

K.»=. 

Tons. 

Rig. 

c"‘° • 

Belonging  to 

1816. 

—1 

Nov.  19  . . 

John  and  Agnes  . 

Sloop 

General 

Leith  . 

Newcastle  , 

1817. 

January  3 ..  . 

Albion  . . . 

Brig 

Wheat  . . 

Dunbar 

February  C . 

Two  Sisters  . . 

Sloop 

Grain  . . 

Alninouth 

Alnmouth 

1819. 

February  21 

Commerce  . . 

Ditto 

Barley  . . 

Arbroath  . 

Newcastle  , 

,,  16  . 

Friendship  . . 

Ditto  . 

Wheat,  &c. 

Dunbar 

October  12  . 

Nancy  . . . 

100 

Ditto 

Kincardine 

November  10  . 
1820. 

Fortune  . . . 

Brigantine 

Hemp,  &c.  . 

Arbroath  . 

St.  Petersburg 

May  8 . . . 

Galliot  . 

Timber  . 

November  21  . 

Henry 

Brig 

Barley  . . 

Yarmouth 

March  24  . . 

Adventure  . . 

Schooner 

Ditto 

September  5 . 

Providence  . . 

Bottles  . 

Sunderland 

Sunderland  , 

November  4 

Lady  Aim  Murray 

Sloop 

Slates  . 

Gatehouse 

,,  25  . 

Nancy  . . . 

90 

Brig  . 

Pavement  . 

Arbroath  . 

1823. 

February  3 

Mary  .... 

Ditto  . 

Coals  . . 

Whitby  . 

North  Shields 

March  8 . . 

Eleanor  . . . 

Ditto  . 

B.rl.y  . . 

Lynn  . . 

Lynn  . . . 

November  2 

Albion  . . 

57 

Sloop 

Grain 

Leith 

,,  2 . 

Friendship  . . 

Ditto  . 

Ditto 

Dunbar 

Ditto  . . 

1825. 

March  7 . . 

Charles  XIV. 

Timber,  &c. 

Goftenberg 

Goitenberg  . 

August  15  . 

Hope  . . . 

i isliiug  craft 

Fish  . . 

Dunbar  . 

( Ictober  27  . 

Fancy 

Timber  . . 

Pictou  . . 

November  18  . 

John  and  Margaret 

Sloop  . 

Barley  . . 

Berwick 

Berwick  . . 

,,  28  . 

Industry  . . . 

70 

Ditto 

April  10  . . 

Meanwell  . . . 

32 

Ditto 

Whiting 

Shields  , . 

Alexander  . . 

67 

Ditto 

Sunderland  . 

September  15  . 

41 

Ditto 

1827. 

February  26  . 

James  and  Mary  . 

49 

Ditto  . 

North  Shields 

Newcastle 

March  4 

Eliza  . . . 

93 

Schooner 

Sunderland  . 

Brothers  . 

Sloop  . 

Grain  . . 

Peterhead 

Sarah  . . . 

Barley  . 

Lynn  . . 

Zealous 

Sloop 

Ballast  . 

Eyemouth 

Dunbar  . . 

Brig 

> i 8 . . 

Janet  .... 

55 

Sloop  . 

Sunderland  . 

April  5 . . 

Leith  .... 

128 

Schooner 

General 

Hull  . . . 

, i 25  . • 

September  10  . 
1828. 

Peugy  . . . 

Sloop 

Ballast 

Dunbar  . . 

Kilina  , , . 

Schooner 

General  . 

Leith  . • 

Hamburg  • 

January  31 
May  31  . . 

Five  Brothers 
Nelly  .... 

Ditto 

Whiting 

Anstruther 

Shields  . ■ 

August  2 . . 

143 

September  10 

Friends  . . . 

56 

Sloop 

Wheat  . . 

Dundee 

Leith  . ■ • 

March  29  . . 

Fife  Packet  . . 

95 

Dundee  . • 

July  2 . . 

Liberty  . . . 

Rotterdam  . 

PegW  . . . 

50 

Sloop 

Newcastle  . 

* j 28  , 

Caroline  . . . 

November  23  . 

Thomas  . . . 

Dundee  . • 

December  17  . 

Britannia  , . . 

si 

Sloop  . 

Montrose  . 

Berwick  • ■ 

February  12  . 

July  15 

December  23  . 
1832. 

MarvM'GiU  . . 
Han'n  all  . . . 

Sloop 

Brig 

General 

Rothesay  . 
Dundee 

Sunderland  • 

Riga  . • • 

January  16 

Thane  of  Fife 

Rlnnn 

Oats  . . 

February  1 1 
1833. 

Ann  and  Katherine 

Ditto 

Newcastle 

March  11  . 

1834. 

Barbara  and  Ann 

Schooner 

Pig-iron 

Ditto  . 

Glasgow  • • 

June  2 . . . 

George  of  Banff  . 

58 

Sloop 

Coals  . , 

Banff 

Sunderland  . 

1835. 

January  20  . 

William  Davidson 

Newcastle 

j > 20 

November  6 

Dispatch  . . . 

Barbara  . 

90 

Schooner 

Barley 

Iron 

Arbroath  . 
Alloa 

Arbroath  . • 
Newport  . • 

April  3 . 

Speculant  . . 

84 

Galliot  . 

nro„„ 

Levenn  • • 

July  29  . . . 

Katherine  . . 

70 

Dundee  • • 

September  30  . 

Ariel  .... 

Sloop  . 

Wheat  . . 

Boston  . 

Boston  • • 

October  13  . . 

1837. 

Ditto 

Coals  , . 

Sunderland 

Aberdour . • 

October  1 . 

Trent  . . . 

Schooner 

General 

Leith  . 

Leith  . • • 

November  30  . 

Albion  . . . 

84 

Ditto  . 

Wheat  . . 

Boston 

Boston  ■ t 

1838. 

February  7 . . 

Dispatch  . . 

54 

ftlnnp  , 

April  9 . . . 

Sarah  .... 

Ditto 

Banff  • • ' 

June  18  . . 

Mnrgareth  . . 

" 

Galliot  . 

Coals  . , 

Alloa  • ■ 1 
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nurhood  belonging  to  parties  insured  in  other  Offices,  and  of  which  no  record  is  preserved. 


Exact  spot  where  wrecked. 


Dunbar  . 

Ditto  . 

Grangemouth  I 


I Leith 
I Ditto  . 


Perth  . 

' Purtsoy  . 

) Leith  . 

■■  Inverkeithiug  I 
, Banff  1 

|i  Leith 

It  Leith 
j GI“gow 


Hull  . . 
i Leith 
^ Peterhead 

,j  Newcastle  . . 
; Grangemouth 


Colchester 

Peterhead 

Thurso  . 
Hull  . . 
Alloa . 

Drano  . 
Newcastle 
Leith  . 


Hull  . 
Leith 


Sunderland  , 
"Umburgh 


Tyne-sands,  one  mile  west 
Put  into  Dunbar  . . 


Blowing  hard 
Gale  . . 

Gale  . . 


Stranded  on  Tyne-sands 

Skateraw,  four  miles  east 
| On  rock  opposite  Tyne  Water- 
I On  rocks  at  back  of  battery 


. . I On  rocks  near  Dunbar  Bay 

Squall  . . . j Four  miles  east  of  Dunbar 

Ditto  .... 

Stress  of  weather  | Struck  on  rocks  off  harbour 


| Four  miles  west  of  Du  ubar 
I Close  to  west  of  harbour 


Severe  gale 

Severe  gale 
Severe  weathi 

Stress  of  weather 
Fine  . . 

Heavy  gale 
Stress  of  weather 

Stress  of  weather 
Same  gule  • 
Gale  . . . 


Thick  . . 
Heavy  gale 


..Four  miles  east  . . 

Off  Goswick  .... 
Struck  on  harbour  rocks  . 
Four  miles  west  of  Dunbar 


Kastbarns,  three  miles  ei 
Cat  era  ig  .... 
Two  miles  off  Dunbar 


Eastharns 

Five  miles  east  of  Dunbar 
One  mile  west  . . 

Ofl’St.  Abb’s  Head  . . 

Near  Danhar  . . . 

Thornton  Loch,  five  miles  east  , 
l’effet -sands,  four  miles  west 
Skateraw,  five  miles  east 
Rocks  off  harbour  . . 

Three  miles  east  . . . 


Eastharns,  three  miles  east 
Five  miles  west  . . 

Off  Dunbar  .... 
Fidra,  six  miles  west  . 


Redheugh,  ten  miles  east 
Goat-reef,  three  miles  east 
Two  miles  west  . . . 

Eight  miles  east  . . . 

Three  miles  east  . . 

Four  miles  east  . . 


Near  North  Berwick 

Five  miles  east 

Six  miles  west  of  Dunbar 


Near  North  Berwick  . . 

Rocks  near  mouth  of  harbour 
Ten  miles  east  .... 

Six  miles  east  of  Dunbar 
One  mile  east  .... 
Two  miles  east  . . . 

Seven  miles  west  .... 
Five  miles  east  .... 
One  mile  west  .... 

Four  miles  west  .... 
Seven  miles  west  .... 
Three  miles  east  .... 


Ten  miles  west 
Near  harbour 
One  mile  east 


Cargo  saved,  and  vessel  repaired,  and  proceeded 
on  her  voyage. 

Vessel  lightened  and  brought  back  to  Doubar. 
Vessel  went  to  pieces. 

Ditto. 

Got  into  harbour. 

Vessel  went  down. 

Struck  on  a rock,  filled  with  water,  and  sunk. 
Sunk,  but  got  up  again. 

Sprung  a leak,  and  the  crew  ran  her  ashore. 
Struck  on  a ruck  and  suuk. 


Stranded  on  Schongall  rocks  it 


w-storm. 


In  attempting  to  make  harbour-mouth  fell  to 
leeward  and  went  on  rocks,  a total  wreck. 

In  a strong  gale  from  westward  came  to  anchor 
in  the  roadstead ; the  wind  suddenly  changed 
into  north,  and  went  ashore. 

Struck  ou  rocks,  cargo  saved,  vessel  total  wreck. 

Run  down  ; crew  got  on  board  other  vessel. 
Vessel  got  into  harbour  much  damaged. 

(1  and  cargo  saved,  though  much 


Stranded ; ves 
damaged. 

anchots;  got  into  Dunbar. 


Cut  fror 


Cast  on  rocks. 

Vessel  run  ashore. 
Sprung  a leak  and  sunk. 


Stranded  on  Tyne-sands  and  went  ashore. 
Vessel  and  cargo  total  wreck. 

Vessel  drove  ashore. 


Stranded,  but  got  off. 

Got  into  Dunbar. 

Stranded,  but  got  into  Dunbar. 

Went  to  pieces  on  rocks. 

Stranded  on  Schoughall  rocks,  but  got  off. 
Struck  on  rocks,  waiting  for  orders. 

Got  into  Dunbar. 

Went  on  shore. 

Srranded  and  wrecked. 

Run  ashore  on  Tyne-sands. 

Ditto  ditto. 

Struck  on  rocks  below  Eastharns. 

Strauded  off  Skateraw ; afterwards  got  off. 

Struck  on  Carr-rock. 

Drove  on  shore  off  Thornton  Loch. 
Stranded  on  Schoughall  rocks. 


Vessel  ultimately  got  off. 


Went  down. 

Went  ashirre ; got  off  and  brought  to  Dunbar. 

Weut  to  pieces  on  reef  at  Eustbarns. 

Broke  anchors,  and  otherwise  much  damaged. 

Went  on  shore  at  Thornton  Loch. 

Stranded  on  Tyne-sands,  abandoned,  and  after- 
wards brought  to  Dunbar. 

Went  to  pieces  on  rocks  below  Tyningham. 

Stranded  on  Schoughall  rocks;  got  off,  and  sent 
to  Leith. 

Stranded  below  Eastbarns ; got  off ; taken  to 
Dunbar. 

Cast  asliore  on  North  Berwick  beach. 

Got  into  harbour  with  great  exertion. 

Struck  on  rocks  near  Broxburn  Water  foot ; 
got  into  Dunbar. 
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1839. 

I January  19  . 

I March  1 
I November  30 
| December  2 

1841. 
April  21  . 

1842. 

March  18  . 
April  11  . . 


11 


I May  21 


(September  1 
November  24 
December  17 
1S43. 

I January  13 


13 


28  . 


August  12  . 

1847. 

February 


| Hannah  and  Success  . 
j Robert  and  Margaret  . 
Dorothea  . 

Hero  . . 


I Liberty 


Robert 
Abvias  • 
Dorothy  . 
Dispatch  . 


. Don  Cossack  . 

. Brothers  . 

. | Anna  Catherine  , 


| Cleveland 
j jsabella  Black 


I December 
1 1844. 

I March  . . 

1845. 
February  15 
March  11  . 
July 

August  20  . 
5J  20  . 
September  11 

1846. 

February  . 


I Branch 

Pomona  . 
Emmanuel 


Haabet 
| Mary 
i Catherine 
| Red  Rover 
Customs  . 
Tees  . . 


J Alexandria 
i Eliza  Burns 


Ditto 

Ditto 

Schooner 


Schooner 

Ditto 

Galliot 


Schooner 

Sloop 

Schooner 


Schooner 

Ditto 

Brig 

Galliot 


Ditto 

Ditto 


Steamer 


Schooner 


Lugger 


Ditto  . 
Whiting 

Bone-dust 


Coals 


Bark 
General 
Ballast  . 
Machinery 


General 
Ballast  . 
Ditto 
Coals  . 


Coals 
Ditto 
Ditto 
Fish  . 


Ballast  . 
Oats  . 


Pig-iron 

Fish 


Belonging  to 


Newcastle 

Alemouth 

Copenhagen 

Yarmouth 


Arbroath  . 
Newcastle 
Lynn  . . . 

North  Berwick 


Leith  . . 

Part  Gordon  . 
Peterson  . 


Newcastle 
Kirkaldy  . 
Crail 

Dunbar  . 


Kirkaldy  . 
Aberdeen  . 
Ditto  . . 
Hamburgh 


Dunbar 


Copenhagen 

Dunbar 

Newburgh 

Buckhaveu 

Dunbar 

Stockton  . 


Stonehaveu 


Gravelines 

Dunbar 


Eyemouth 
Alemouth 
Faro  . 


Stetin  . , 
Newcastle 
Lynn  . . 
Fisheroiv  . 


Holy  Island 
Grangemouth 
Clackmannan 


Antwerp  , 
Newcastle  . 
Dort  . . 
Dunbar  . 


Aberdeen 
Rotterdam 
St.  David’s 


Dunbar 


St.  David’s 
Alloa 
Hartlepool 
Buck  haven 
Dunbar  , 
Stocktou  . 


Stonehaven 


Frith  . . 


Making  a total  of  93  vessels,  in  30  years,  wrecked  or  disabled  in  the  vicinity,  to  the  greater 
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Bound  to. 

Wind. 

Weather. 

Exact  spot  where  wrecked. 

Lives 

lost. 

Remarks. 

Four  miles  east 

Three  miles  east 

Four  miles  west 

Wrecked. 

Ditto.  • • 

Total  wreck ; cargo  all  lost. 

Glasgow  . • 

One  mile  east  ..... 

A wreck. 

Four  miles  west 

Ayr.  • • 

Near  Dunbar 

Foggy  . . . 

Bass  Island 

Skateraw 

East 

Five  miles  west 

Struck  with  heavy  sea;  got  into  Skateraw  with 
difficulty. 

Two  miles  east 

Ten  miles  east 

Vessel  went  down. 

Altona  . . 

Three  miles  east 

Cargo  saved;  vessel  total  wreck. 

Arbroath 

Four  miles  east 

Got  on  shore ; brought  to  Dunbar. 

Kirkaldy 

Ditto 

Grangemouth 

Two  miles  west 

Stranded. 

North  Berwick 

North 

Rocks  off  harbour  .... 

Wind  suddenly  shifted,  laid  vessel  on  rocks  ; 
got  off. 

Leith  . • 

Three  miles  east 

Stranded  ; got  off ; brought  to  Dunbar. 

Newcastle  . 

Six  miles  east  ..... 

Total  loss. 

Grancemouth 

Fuur  miles  west 

Stranded,  but  got  into  Dunbar. 

Hamburg 

Near  North  Berwick  . . . 

Cargo  lost ; vessel  saved. 

Glasgow  . • 

Ditto 

Vessel  wrecked;  cargo  saved. 

ConenhaeeD . 

Three  miles  west  .... 

Dismantled  at  sea ; got  into  Skateraw. 

Catcraig  . • 

Three  miles  east 

Driven  on  shore. 

Newburgh  . 

Two  miles  east 

Went  on  shore  ; cargo  and  vessel  saved. 

Dunbar  . . 

Heavy  sea  . . 

Near  Dunbar 

4 

Total  wreck. 

Ditto  . ■ • 

Ditto  . . . 

Ditto 

6 

Ditto,  went  out  to  save  the  preceding. 

Londonderry 

Ten  miles  east 

Leak  ; vessel  went  down. 

Leith  • . 

Eight  miles  west 

Struck;  abandoned  by  crew;  got  into  North 
Berwick. 

Grangemouth 

Thick  . . . 

Five  miles  east 

Vessel  total  wreck ; cargo  saved. 

Dismantled;  got  into  North  Berwick  with  as- 
sistance. 

Hull  . . . 

Ten  miles  east 

Frith.  . . 

Four  miles  east 

•• 

Struck  on  rocks  and  went  down. 

Skateraw  • 

Squally  . . 

Six  miles  east  . ;.  . . . 

5 

Vessel  lay  off,  but  could  not  take  the  harbour. 

Dc.vbab, 

No.  43. 
Wrecks  in 
(he  vicinity 
of  Dunbar. 


part  of  which  a harbour  of  refuge  at  Dunbar  would  have  afforded  shelter. 


W.  and  J.  Ritchie,  Town  Clerks. 


02 
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No.  44. 

Evidence  taken 
13th  April,  1847. 


held,  three  trustees  form  a quorum,  and  at  times  a difficulty  is  found  in  collecting1  even  that  number; 
the  clauses  of  the  Act  have  generally  been  complied  with  ; the  pilotage  dues  are  painted  on  a board  on 
the  quays ; the  shore  dues  are  not  so  at  present ; there  are  no  bye-laws,  except  as  to  pilotage  regula- 
tions, and  reducing  the  charges  or  duties  on  some  of  the  goods  mentioned  in  the  schedule  appended  to 
the  Harbour  Act.  No  complaints  respecting  ballast,  or  from  other  causes,  have  been  laid  before  the 
Board.  Witness  writes  tbe  minutes,  which  are  generally  signed  by  tlie  Prases  at  the  meeting,  before 
leaving  the  chair. 

Mr.  Thomas  Bowhill — Has  been  Treasurer  to  the  Trust  since  1834.  Produces  account  books 
for  that  period.  The  revenue,  in  1834,  was  94 1.  Vis.  5 cl. ; in  1846,  2S1/.  17s.  10c/.  A debt  of  2000/. 
at  4 per  cent,  interest,  shortly  to  be  raised  to  5 per  cent.,  was  caused,  in  1843  and  following  years,  by 
removing  tbe  old  and  building  a new  jetty,  in  order  to  form  a sheltered  basin  for  vessels  to  lie  clear  of 
the  freshets  ; 522Z.  of  this  sum  was  expended  in  deepening  the  harbour,  which  was  much  needed.  All 
the  works  were  done  by  contract,  and  great  benefit  has  arisen  from  them.  The  salaries  of  the  clerk 
and  harbour-master  are  only  8/.  each.  The  accounts  are  audited  annually  by  the  chairman  of  the 
meeting,  and  entered  on  the  minutes.  The  treasurer  and  collector  both  give  security,  one  in  50/.  the 
other  in  20/.  None  of  the  meetings  of  the  Trust  are  public.  The  Act  of  LS39  was  procured  in  order 
to  enable  them  to  increase  the  dues  : the  expense  of  this  Act,  obtained  solely  for  the  public  benefit,  was 
460/.  19s.  9c/.,  or  nearly  two  years’  revenue.  From  a long  residence,  is  of  opinion  that.  Eyemouth  is  an 
important  fishing  station,  as  well  as  a refuge  harbour,  in  a limited  sense,  for  wind-bound  vessels.  Out 
of  340  arrivals  during  the  past  year  many  sought  shelter  on  account  of  the  wind  ; various  memorials 
have  been  presented  to  Government,  and  surveys  made  relative  to  enclosing  the  bay  by  a breakwater, 
and  thus  making  it  an  asylum  harbour,  accessible  at  all  times : tbe  peculiar  positions  of  the  Hurcar, 
Hincar,  and  Lutthard  rocks,  adapt  them  admirably  for  such  a purpose.  The  cost  in  estimated  only  at 
50,000/. ; and  the  numerous  wrecks  that  have  taken  place  in  tbe  immediate  vicinity  would  alone  fully 
warrant  such  an  outlay.  The  position  of  Eyemouth,  also,  as  the  nearest  harbour  to  St.  Abb’s  Head,  the 
turning  point  of  this  part  of  the  coast,  points  it  out  as  the  proper  site  Cor  such  an  erection.  The  late 
Admiral  Sir  David  Milne  expressed  a strong  opinion  in  favour  of  such  a harbour;  Captain  Sir  Samuel 
Brown  also  is  favourable  to  it,  and  himself  laid  down  moorings  in  the  bay  for  steam  vessels.  The  North 
British  Railway  now  passes  within  miles  of  the  harbour,  aud  thus  affords  speedy  communication  with 
every  part  of  the  country  ; and  lastly,  from  the  Humber  to  the  Firth  of  Forth,  a distance  of  about  200 
miles,  there  is  no  harbour  of  refuge,  accessible  at  all  times,  along  the  whole  coast. 

Mr.  Ferme — Chairman  of  the  Harbour  Trust,  fully  concurs  in  all  stated  by  the  treasurer  as  to  the 
necessity  of  a low-water  harbour  in  this  neighbourhood.  Recollects,  in  1828,  in  a north-easterly  gale, 
seven  vessels  wrecked  within  four  miles  of  Eyemouth ; two  of  these  were  at  Burnmouth,  at  two  miles  to 
the  southward,  and  two  at  Killiedrauglits,  to  the  northward ; several  lives  were  lost  on  that  occasion : out 
ofone  crew  of  five  two  only  were  saved.  For  thenumerous  herring-boats,  too,  which  frequent  this  harbour 
in  the  fishing  season,  such  accommodation  would  be  invaluable,  and  the  means  of  saving  many  a life- 

Mr.  J.  F.  Gillie — Has  been  collector  of  dues  at  this  port  for  the  last  3%  years,  during  which  time  the 
revenue  has  materially  increased.  A large  portion  of  the  dues  arises  from  wind-bound  vessels  that  take 
shelter  here.  The  dues  are  not  so  high  as  at  Berwick  and  some  of  the  neighbouring  ports.  The  chief 
exports  are  grain,  herrings,  &c.,  and  the  imports  coal,  timber,  salt,  &c. ; nine  timber  vessels  arrived 
the  lust  year.  In  1845  there  was  a great  increase  in  the  revenue,  which  amounted  to  498/.  5j.  l</-j 
this  was  in  consequence  of  the  materials  brought  for  the  construction  of  the  North  British  Railway. 
The  arrivals  in  1846  were  30  foreign  vessels  of  2047  tons,  and  275  coasters  of  11,020  tons.  The 
population  of  the  place  is  about  1400,  of  which  110  are  fishermen. 

The  Commissioner,  having  examined  the  harbour  books,  said,  as  far  as  a cursory  inspection  would 
enable  him  to  judge,  the  minute-book,  treasurer’s  account-book,  and  collector’s  book  of  dues,  were 
carefully  kept,  and  appeared  to  be  in  good  order. 

Lieut.  J.  Daly  ell,  R.N. — Has  been  eighteen  months  on  the  coast,  in  charge  of  tbe  Coast  Guard 
station  at  Burnmouth,  and  was  formerly  two  years  in  the  “ Cherokee,”  cruizing  on  this  part  of  the 
coast.  Concurs  in  what  has  been  said  respecting  the  want  of  a low-water  harbour.  In  an  easterly  gale 
there  is  no  place  to  run  for  nearer  than  the  Humber  to  the  southward,  and  the  Firth  of  Forth  to  tbe 
northward;  but  to  gain  the  latter  it  is  necessary  to  weather  St.  Abb’s  Head,  which  cannot  always  be 
done.  In  1813,  the  “ Cherokee”  was  caught  in  a gale,  and  embayed  between  St.  Abb’s  Head  and 
Fast  Castle  Head,  where  she  was  obliged  to  anchor  aud  cat  away  her  mtfsfe,  and  happily  rode  it  out; 
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No.  44. 

Examining  Commissioner — Captain  Washington,  R.N.,  F.R.S. 

Present: — Mr.  Ferme,  Mr.  Innes,  Mr.  Bowhill,  Mr.  Sturdy  of  Flemington,  Harbour  Trustees- 
Lieut.  Dalyell,  R.N.,  Officer  of  the  Coast  Guard;  Mr.  Allan;  Mr.  Gillie,  Collector;  Mr’ 
Dickson;  Mr.  Hutton;  Mr.  Wiiillis,  Harbour-master;  Mr.  Robert  Calder,  Harbour-clerk- 
Messrs.  N.  Hudson,  G.  Hay,  Master  Mariners;  Robert  Craig,  Pilot;  and  many  sailors  and' 
fishermen . 

[ The  Admiralty  Chart  of  Eyemouth,  made  in  1839,  by  Mr.  E.  K.  Culver , R.N.,  under  the  direction 
of  Captain  Slater,  R.N.,  on  the  scale  of  30  inches  to  a nautic  mile,  was  laid  on  the  table.] 

The  Commissioner  having  read  tbe  Royal  Commission,  stated  that  this  was  an  inquiry  into  the  past 
and  present  state  of  the  harbour  of  Eyemouth,  and  as  to  its  capability  for  future  improvement;  that 
the  meeting  was  public ; and  that  he  invited  the  remarks  and  suggestions  of  pilots,  sailors,  fishermen,  and 
others  interested  in  the  welfare  of  the  port.  He  said  that  he  had  at  low  water  that  morning,  in  company 
with  the  Harbour-master,  visited  and  inspected  the  quays,  piers,  and  the  works  of  the  new  jetty,  and 
he  now  wished  to  hear  in  addition  the  remarks  and  opinions  of  those  best  acquainted  with  the  place. 

Mr.  Robert  Calder — Has  been  clerk  to  the  Harbour  Trust  since  1846  ; the  Act  of  Parliament  under 
which  the  trustees  now  act  is  the  2 Viet.  c.  36,  which  repealed  the  37  Geo.  III.,  c.  49.  Prior  to  1797 
there  was  no  separate  trust ; twenty-five  trustees  were  named  in  the  Act,  some  of  whom  are  no  longer 
living,  others  have  left  the  county,  and  the  number  is  now  reduced  to  eleven;  quarterly 
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. , been  a harbour  of  refuge  she  could  have  made  for  it.  In  the  whole  extent  of  200  miles  Appendix  C. 
nf^coast  th^^is^oplace  at  which  a ww-ataamer  cruizing  off  could  ge,  a supply  ofcoal  at  low-water  time. 

WmLLis— Has  been  11  years  harbour-master,  and  acquainted  with  Eyemouth  all  Ins  life,  

Mr.  Jas.  . r W118  rel)u;it  ajloot  50  years  since;  the  new  south  pier  was  designed  by  No.  44. 

is  not  a sailor,  i r Cmmon(i  Dunbar;  both  piers  are  built  of  plum-pudding  stone,  or  Evidence  taken 

Smeaton,  and  bunt  p J:llt . till,  stolles,  of  about  two  cubic  feet  each,  are  laid  dry  In  courses ; the  13th  April,  1847. 

conglomerate  sltarcs  of  ihinstone ; the  stones  in  the  face  of  the  old  pier  are  giving  way  in 

foundation  1 . J repaired  and  pointed  during  the  next  summer.  In  1843,  an  old  quay  wall  or  jetty 

scanl  places >, ^ ‘ J wall,  enclosing  a sort  of  upper  basm,  was  hu.lt,  at  an  expense  of  2,200  .. 

™ P/'fdeSngthe  river  about  20  inches.  This  basin  is  found  to  he  very useful  tn  sheltering  vessels 
including  deepe  ^ oftllc  swell  at  high  water.  In  heavy  north-easterly  gales,  is  sometimes  very 

, £0  damage  to  vessels  has  arisen ; the  shore  dries  net  .boot  TO  yards  beyond  the  pier  heads  at 
F'  ' tftrtn”  tides.  The  average  rise  of  spring  tides  is  14  feet,  and  of  equinoctial  springs  16  feet, 

Jow-water  spring  tt  „Aide  flows  about  200  yards  above  the  bridge;  there  is  no  breaking 

neaps  rise  to  ■ , to  , j„  c,iSe  of  need  ; nor  la  there  any  crane  on  the  quays— one 

P' ™‘”toM  “o5d  he  a great  accommodition.  There  was  a pier-head  light  shown  during  the  fishing 
W but  Xess  bclieres  it  was  diseontiuued  two  years  since,  because  the  fishermen  refused  to  pay 

toward  P £ T Hs  extremelv  t o be  regretted  that  any  cause  should  have  led  to  its  discontinuance, 

S rmenTbou  d noTo^t  .0  pay  ? small  rate  .0  keep  up  the  light.  The  want  of  a light  might 
Mho  di™  ction  of  a boat’s  crew,  and  a heavy  responsibility  would  rest  upon  the  trustees  should 
cause  <h?  “m  "?„ce  take  place.  As  gas  is  already  led  down  to  the  quays,  an  expense  of  51.  would  suf- 
to  m pE“n“  « bunrer,  and  I trust  that  no  time  will  be  lost  in  carrying  this  recommends., on  mt. 
effect  1 strongly  urge  it  upon  the  serious  consideration  of  the  trustees. 

Witness  — Asmany  as  14  large  fishing  boats,  carrying  from  G to  7 men  each,  and  40  herring  boats,  em- 
1 ml  r,  m,,n  and  a bov  each,  fish  from  Evcmonth  during  the  season  ; occasionally,  also,  has  seen  -6 
ft?  Lhi0„  vessels  in  the  harbour,  and  40  coasters,  at  one  time.  A deposit  of  about  a loot  ayeai  takes 
.French  bs  g _ l-milflino-  the  new  wall  or  iettv,  a sluice  was  formed,  m order  to  have  the  power 

The  ballast  supplied  .0  nhrppms  is  ****«•  ■ ' “ 3d “7a  doubfe  benefit  if  the  ballast 

“bS^SS-X  . -aeon  on  it;  the 
former  might  easily  be  blasted  away.  . . . , .1  ,c 

Mr.  Robeat  Caxm-Ha.  been  a pilot  for  25  year.,  fern 

Eyemouth.  There  are  20  pilots;  they  do  notpass  y ^ re’y  :etty  is  a great  improvement;  the 
tees  on  producing  certificates  ot  good  character , tl  , J reciuired ; and  sees  no  reason, 

harbour  has  been  deepened  about  a foot— but  deepening  S £ harbour  is  safe  when  once 

except  the  want  of  funds,  why  the  river  should  not  be  ^epened  more  the  barj8  0f 

inside  ; there  is  14  feet  depth  of  water  over  the  and 

sand  and  shingle  over  rock  ; it  varies  m height  as  rn  vessels  are  safe.  At  the  pier  head,  a Tocky 

send  in  a heavy  swell,  but  once  round  the  corner ' o q y,  ^ been  lowered  about  20  inches,  but 

skare  which  crosses  the  bed  of  the  river  dams  up  t ’ , a,  fc  tbi  w0ldd  be  the  greatest  improve- 

knows  no  reason  why  it  should  not  be  lowered  more,  “emov°d . if  they  could 

ment  that  could  be  made  for  the  prcsei “J;  7 ^^.^ereater  de^th  of  water  were  obtained  larger  vessels 
not  be  dredged,  they  might  easily  be  blasted  aw  ay  > g 1 a £sbjn£r  boats.  Ballast  is 

could  come  to  the  harbour,  and  it  would  he  a great  oon  , , . p t . if  it  n ets  wet  it  might  choke 

charged  Id  a ton,  and  occasionally  old  rubbish  is  “““ A,  called  ?he  Inner 

the  pumps ; the  ballasting  is  let  by  eontreeb  T ere  ma  „ nor  the  tuff- 

W bTm  h“  LTbc“oronrit  ‘ISreM  in  all'aaid  to-day  as  to  the  want  of  a harbour  of  refuge  some- 

Mr.  Nathaniei.  Hudson  Commands  the  the taken 

since  1812,  and  19  years  in  the  coasting  trade , du  g - P j bad  tbere  been  a harbour  of 

place  in  Holy  Island  Road,  with  northerly  wind s,  w°u  , been  av'oided.  Qn  one  occasion  he  left  the 

refuge  in  Eyemouth  Bay,  and  grgat  loss i of  life  w within  the  bar  at  Waren ; 

Tay  la  a sloop;  got  damaged  m striving  fur  Hoi; ’c“  e“ere.  BIs  of  opinion  that  leading 
had  there  been  water  at  Eyemouth  would  certai  J.  v w be  a fixed  light,  the  other  a tidal  light, 
lights  are  wanting  as  a guide  into  the  harbour , one  ‘a*1  , . t fv  gues  fDr  snch  lights,  nor 

to  be  shown  as  .Son  as  there  are  10  feet  over  the  bar ; would  not  ob  eetm  pay  ou  ^ m0„lh . 

does  he  think  any  other  coaster  would.  Thinks  there  shou  P reniibn  and  nothing  is  wanting 

there  was  one  formerly,  bn,  it  broke  away  j *■  stnk.r  and  be  used ; buoys 

but  the  buoy  to  be  attached ; is  of  opinion  that  if  the  c rpnl5nii  whv  one  should  not  be  made  to 

are  moored  all  along  tbe  coast  iu  the  North  Sea,  and  knows  « om  shou  ^ d 

hold  in  Eyemouth  Bay.  Has  derived  benefit  from  tlie  improvements  m theharbo  ^ ^ >tlicap  tideS) 
iug  is  wanted ; if  the  harbour  were  deepened,  so  as  toleaveadep  > f northerly  gale 

witness  believes  that  many  vessels  would  come  here  that  now  run  to  Holy  Island,  , 

and  lee  tide,  that  is  a difficult  place  to  take.  . „ ,iiaHns  been  stated  by 

Mr.  Gnonoi  Hay-Is  master  of  a coasting  vessel  from  *g“  “ J*0  ieepe»i»S  tke  ,“rboor 

the  last  witness  as  to  the  want  of  lights,  of  a warpmg  bu  y,  P tbe  bar  at  high  water  of 

Feels  satisfied  that  if  the  harbour  were  deepened  so  as  to  ensure  southward.  Veasels  are  com- 

neap  tides,  many  a vessel  would  seek  shelter  here  tha  n d tbj8  would  not  occut  if 

monly  driven  from  Coldingham  Bay,  past  Eyemouth,  to  the.  soutnwara  , 
there  were  a moderately  deep-water  harbour  at  this  spo  . 
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Return  to  Order  of  Return  t0  0rder  °f  t,ie  Bmue  °f  Commons  °f the  9th  I84'>  relative  lo  Eyemouth  Harbour 

August,  1844.  I duly  received  the  favour  of  your  letter  of  the  1st  instant,  requesting  copies  of  all  mans  4 

reports  by  engineers,  relative  to  Eyemouth  Harbour.  " an“ 

I now  beg  to  send  herewith  the  following  documents,  namely — 

1.  Act  of  Parliament  for  repairing  Eyemouth  harbour,  1797. 

2.  Ditto  ditto,  1839. 

3.  Copy  plan,  by  Joseph  Mitchell,  civil  engineer. 

4.  Copy  plan,  by  Balfour  Balsillie,  mason. 

5.  Memorial,  by  the  Shipmasters  frequenting  the  port,  November  8lh,  1836. 

6.  Printed  statement  of  the  capabilities  of  Eyemouth  bay  and  harbour,  for  an  Asylum  Harbour 

containing  copy  of  Mr.  Jardine  and  Mr  Mitchell’s  Reports,  &c.  ’ 

I may  mention  that  the  improvements  recommended  by  Mr.  Jardine,  and  Mr.  Mitchell  were  not 
executed,  the  trustees  of  the  harbour  not  having  sufficient  funds. 

The  improvement  recommended  by  Mr.  Balsillie,  namely,  the  enlarging  of  the  mid  wall  or  jetty  in 
the  harbour,  was  executed,  and  cost  upwards  of  2,000/.,  for  payment  of  which  the  trustees  borrowed 
money  on  security  of  the  harbour  dues  ; but  the  harbour  and  bay  are  still  capable  of  great  improve- 
ments, although  the  expense  prevents  the  trustees  from  undertaking  them. 

I have,  &c., 

To  the  Hon.  Manners  Sutton.  Thomas  Bowuxll,  Treasurer. 


Report  of  John  Smeaton,  Esq.,  C.E,  F.R.S.,  on  Eyemouth  Harbour. 

Austhorpe,  May  2,  1767. 

The  harbour  of  Eyemouth  lies  at  the  corner  of  a bay,  at  which  ships  ean  work  in  and  out  at  all 
times  of  tide,  or  lie  at  an  anchor  secure  from  all  winds  except  the  northerly  or  north  easterly.  From 
this  circumstance,  its  situation  seems  very  advantageous;  but  as  the  mouth  of  the  river  or  harbour 
lies  open  to  the  northerly  winds,  ships  cannot  lie  in  safety  therein  without  going  up  beyond  the  elbow 
of  the  present  quay,  where  the  water  being  shallower  by  several  feet,  and  the  breadth  much  con- 
tracted, the  harbour  is  not  only  defective  in  point  of  capacity  but  in  safety  also  ; for  at  a full  sea,  the 
mouth  being  wide,  the  sea  tumbles  in  with  so  much  impetuosity,  that  great  seas  find  their  way  round 
the  elbow  and  make  the  vessels  even  there  lie  not  so  quiet  as  is  to  be  wished.  In  order,  therefore,  not 
only  to  enlarge  the  harbour,  but  very  greatly  to  increase  the  safety  of  vessels  lying  therein,  it  is  pro- 
posed to  build  a north  pier  to  defend  the  harbour’s  mouth,  and  to  this  end  nature  has  furnished  a 
ledge  of  rocks,  not  only  capable  of  making  the  most  excellent  of  all  foundations  for  such  a pier,  but 
in  as  advantageous  a situation  as  could  be  wished,  upon  which  a pier  is  proposed  to  be  built  accord- 
ing to  the  plans  accompanying  this  report:  for,  according  to  the  directions  therein  specified,  the 
harbour  will  be  defended  from  all  such  seas  as  annoy  the  bay,  and  the  only  point  from  whence  the 
harbour  could  be  affected  by  seas  coming  in  through  the  mouth,  are  land-locked  by  the  points  of  the 
bay,  so  that  the  harbour  will  in  its  whole  extent  be  perfectly  safe  in  all  winds. 

It  is  also  to  be  noted  that  the  same  circumstances  that  concur  to  make  the  harbour  safe  in  all 
winds,  afford  the  vessels  means  of  getting  in  and  out  at  all  winds  ; and  this  proceeds  from  the  entry 
into  the  harbour  lying  nearly  at  a right  angle  with  the  direction  into  and  out  of  the  bay.  It  is  also 
a great  advantage  that  there  is  a good  flow  of  tide,  which,  at  spring  tides,  is  said  to  he  20  feet,  and  there 
is  at  the  lowest  ebb  several  feet  of  water  at  low  water  between  the  proposed  pier  heads  : so  that  there  will 
be  less  seldom  at  neap  tides  than  16  or  17  feet  of  water  in  the  harbour,  which  is  capable  of  receiving 
vessels  from  300  to  400  Ions,  according  as  they  are  more  flat  or  more  sharp  built,  and  which  after- 
wards can,  upon  a greater  flow  of  tide,  he  got  into  a more  advantageous  berth. 

Another  advantage  to  the  executing  of  the  proposed  design,  arises  from  a great  quantity  of  rough 
rocks  that  lie  at  the  north-westerly  point  of  the  bay,  very  proper  for  building  the  outsides  of  the  body 
of  the  pier,  the  inside  of  which  may  be  done  with  rough  stones,  won  or  blasted  from  the  neighbouring 
rocks  to  that  upon  which  the  pier  is  proposed  to  be  built.  By  this  means  the  pier  may  be  executed 
at  a trifle  of  expense  in  proportion  to  the  extent  and  utility  of  the  design;  for  the  rocks  that  are  repre- 
sented within  the  intended  pier  will  be  removed  and  made  smooth,  so  as  to  procure  an  addition  of 
harbour  room  at  little  or  no  charge,  as  they  will  be  used  within  the  pier.  When  this  is  done  there 
will  be  an  addition  of  harbour  room  in  the  space  between  the  elbow  beforementioned  and  the  pier 
heads,  capable  of  holding  thirty  ships  of  middle  size  with  sufficient  passage,  and  which  in  time  of  war 
wi  be  very  useful  on  this  coast,  not  only  for  the  refuge  of  coasters  from  the  enemy,  but  in  bad  weather 
for  privateers  and  the  smaller-sized  vessels  acting  offensively. 

What  relates  to  the  method  of  the  work  itself  will  be  sufficiently  explained  by  the  plans  and 
es  imates.  I have  only  to  remark  that  I do  not  mean  to  fix  the  place  of  the  pier  with  such  precision 
as  not  to  be  subject  to  be  somewhat  varied. 

If  it  is  found  convenient,  on  account  of  fixing  the  base,  to  be  a little  more  in,  or  a little  more  out, 
or  the  head  to  be  somewhat  nearer  or  farther  from  the  present  head,  than  specified  in  the  plan,  I 
expect  the  surveyor  to  use  his  judgment  therein.  Also,  I do  not  mean  that  the  ground  course  of  the 
stones  forming  the  base  ot  the  pier  should  be  exactly  in  a right  line,  or  the  bases  cut  to  the  same  level, 
or  answerable  to  any  given  delineation  lengthways  of  the  pier,  all  I desire  is,  that  a bed  be  cut  for 
each  stone  declining  towards  the  middle  of  the  pier ; as  shown  in  the  plan  ; but  they  may  he  upon 
different  levels,  and  a little  more  in  or  out,  as  best  suits  to  get  a firm  footing  for  each  particular  stone, 
which  stones  must  be  suited  in  their  size  and  thickness  accordingly. 

In  regard  to  the  repairs  of  the  present  pier  and  quay,  where  it  is  necessary  to  begin  at  the  bottom, 
I advise  to  drive  a row  of  piles,  six  inches  in  thickness  and  close  together,  edge  and  edge,  and  the 
heads  being  connected  by  a string  piece,  to  let  the  ground  course  of  stones  be  notched  upon  them  as 
was  done  at  Coldstream  bridge.  The  rest  of  die  quay  will  be  defended  by  laying  a tier  of  rough  stones, 
sloped  up  against  it  at  the  foot,  but  not  so  as  to  be  in  the  bilgeway  of  the  ship.  This  would 
be  still  more  effectually  done  by  driving  a row  of  piles  either  close  together,  or  at  most  but  nine  inches 
distant  from  one  another,  and  at  about  a yard  distant  from  the  foot  of  the  pier;  so  as  not  to  be  in 
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of  the  vessels,  ancl  to  lay  a slope  of  rubble-stones  against  the  foot  of  the  pier  between  the 
the  way  ^ t^e  wan9  as  before  described,  observing  always  to  slope  the  rubble  down  stream. 

111  TIs  I think  the  best  way  of  securing  the  present  quay;  but  as  it  will  be  altogether  defended  from 
• d bv  the  proposed  pier,  and  as  the  last  proposed  defence  must  be  attended  with  some  expense 
^Tlrouble  being  only  done  at  short  intervals  of  the  tide,  I advise  to  cut  the  matter  of  repair  short  by 
i!!vin«r  stones  only,  and  take  a trial  of  this  till  the  north  pier  is  built. 

iaJ'u=  J.  Smeaton. 


Eyemouth. 
No.  46. 

Smeaton,  on  im- 
proving the  Har- 
bour. 


Statement  of  30  Shipmasters,  fyc.,  relative  to  Eyemouth. 

Eyemouth,  November  8,  1836.  No.  47. 

Wf  the  undersigned  shipmasters  and  owners  of  vessels  now  lying  in  this  port,  do  certify  that  Statement  of  30 
' ° ‘ ■ -.1.  snilinn  Shinmasters.  &C. 


•t  is  our  opinion  that  tins  harbour,  in  its  present  state,  in  the  event  of  north  or  north-east  gales  setting  Shipmasters,  &c. 

” ove  very  insecure  for  the  safety  of  vessels,  and  serious  consequences  would  unavoidably  ''Pinr.vfirn 
result  to  the  shipping,  as  well  as  valuable  cargoes,  particularly  to  such  as  arc  presently  wjnd-boundu 


headland  of  St. 

ided 


in,  would  prove  very  insecure  lor  the  sale 

result  to  the  shipping,  as  well  as  valuable  v , . - 

,his  port  from  foreign  ports.  This  harbour  being  situated  so  near  to  the  danger. 

Abb  renders  it  the  most  eligible  place  of  safety  to  which  vessels  bound  for  the  North  can  run,  provi 
the  harbour  were  so  improved,  that  all  vessels  coming  in  could  lie  without  risk  ; and  it  is  further 
nuinion  that  this  harbour  could  be  so  improved,  at  a comparatively  trifling  expense,  ns  to  render  it  a 
complete  and  safe  harbour  in  pll  kinds  of  weather.  We  would  therefore  earnestly  recommend  to  the 
attention,  not  only  of  the  Commissioners  of  tins  harbour,  but  also  the  Government,  and  the  shipping 
interest  generally,  what  we  have  now  suggested  on  this  subject. 

Joseph  Patti  son,  “ Britannia  of  Berwick ,”  and  29  olhei'  Signatures. 


Report  o/" James  Jaiidine,  Esq.,  C.E.,  respecting  Eyemouth  Harbour. 

Edinburgh,  August  22, 1837.  No.  48. 

Eyemouth  is  situated  on  the  cast  coast  of  Scotland,  eight  miles  N.N.W.  from  Berwick-on-Twec.1,  Mn^peding 
and  three  and  a half  miles  S.E.  from  St.  Abb's  Head.  , , , . 

The  harbour  is  well  protected  by  the  new  pier,  designed  by  the  immortal  Smeaton,  and  the  bay  is 
well  sheltered  from  all  the  winds,  except  the  N.W.,  N.,  and  N.E. 

The  harbour,  however,  is  not  deep  enough  at  low  water  for  the  ordinary  export  corn  trade,  and  there 
are  three  skiers  or  ridges  of  grauwackc  rock  running  quite  across  the  harbour,  on  which  ridges  there  are 
respectively  only  1 foot  <»  inches,  1 foot  4 inches,  and  9 inches  of  water  at  low  water  of  an  ordinal y 
spring  tide.  These  skiers  should  be  cut  away,  and  a sufficient  quantity  of  the  rocks  opposite  the  old 
pier,  so  as  to  allow  vessels  to  pass  in  and  out,  and  turn  with  safety  when  there  is  a line  of  vessels  laid 
along  the  old  pier  loading  and  unloading.  The  expense  of  cutting  away  the  skiers  and  lock  above 
mentioned  will  be  about  300Z.  , , , , . , . , „ av„a 

Eyemouth  is  admirably  adapted  for  a licrring-IWung  station,  where  a boat-harbour  might  be  exca- 
vated in  the  rock,  under  the  shelter  of  the  new  pier,  at  an  expense  of  from  SOW.  to  0501. 

The  bay  of  Eyemouth  is  capacioue,  deep,  and  capable  of  good  shelter,  and  well  deserves  the  attention 
of  Government  as  the  site  of  an  Asylum  Harbour.  _ „„  j cw„ 

A breakwater,  constructed  between  the  Buss  and  Hurear,  one  between  the  L"ffhar?  “d  * “'f 

and  between  low  water  and  the  store  at  AB,  would  protect  the  bay  or  outer  ““  f 

which  ships  of  the  largest  class  might  take  either  passage,  that  best  might  sort  th t wind Tor “”e- 
These  breakwaters  might  be  constructed  at  a comparatively  small  expense,  ns  good  materials  loi  t e 

”Tstoredre'adtto  the  old  pier  being  mostly  wwlied  away,  might  he 

becomes  a matter  of  consideration  for  the  Harbour  Trustees,  whether  they  should repair tte  old  road, 
or  buy  up  some  old  houses  and  open  a new  road,  and  allow  the  waves  to  spe  - would  be 

loose  shiigle  beach.  It  may,  however,  he  added,  that  were  the  middle  breakwater  erected,  it  would  be 
sufficient  to  protect  the  old  road,  without  any  bulwark  in  front  of  the  road.  James  Jardine. 


Memorandum  ly  Admiral  Sin  David  Milne,  S.C.B.,  in  regard  to  Eyemouth  Harlow. 

J October , 1837.  No.  49. 

Havino  carefully  examined  the  bay  of  Eyemouth,  and  taken  the  hemng.  (per  compass)  of  the  MemoMdmnby 
diffluent  rocks  and  points,  and  the  north  and  east  entrance  to  the  hay,  with  the  depth  of  water  in  the  Sir  D t Ml 
bay  at  low  water  spring-tides, — „ , T fu.  rook  mouth  Harbour. 

I am  of  opinion^ that  if  the  north  passage  were  shut  up  from  the  rock  called  the  Luffhard  ‘o  t^  r°^ 
called  the  Briggs,  hearing  from  each  other  east  and  west,  it  would  make  a “c“e  v?.. 

Harbour  of  Retoge  for  vessels  which  might  be  embayed  or  dumb  ed  m bad  weather  between  St.  Abb  s 
Head  and  the  Eefo  Islands.  In  winter  when  bad  weather  prevails  and  the  wind  . fmm  h ^e»  ward 
or  E.N.E.,  small  vesssk,  particularly  coasters,  which  are  often  badly  manned  and: Mend  in  a ails  a a 
rigging,  cannot  dear  the  land  on  either  took,  and  nothing  can  save  them  from 

bound  coaat,  where  all  hands  must  perish.  This,  I know,  has  often  been  the  case.  But  w«Eyemouto 
hay  made  a Port  of  Refuge,  it  would  become  a safe  anchorage  in  bad  weather,  and  1 t gn”.  “ 

of  saving  such  vessels,  much  property,  and  many  lives.  This  can  be  easily  ac  P traJ  orte|  0„ 

the  north  passage  with  stones,  of  which  there  are  abundance  on  the  spot.  T y fiiied'in  to  the 

a few  yards  of  railway,  and  tumbled  into  the . passage  with  little  cost  or  labour. 
high  water  mark,  or  nearly  so,  it  would  completely  break  the  sea,  which  at  present  tumbles  into  the  bay 
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Appendix  C. 
Eyemouth. 
No.  49. 

Memorandum  by 
Sir  David  Milne 
in  regard  to  Eye- 
mouth Harbour. 


No.  50. 

Mitchell,  on  pro- 
posed Improve- 
ments. 


with  tremendous  violence  in  north  and  north-east  gales.  This,  I think,  might  be  effected  at  no  great 
expense ; and  the  depth  of  water  inside  is  such,  that  vessels  of  considerable  burthen,  and  all  kinds  of 
coasters,  would  find  a safe  retreat  during  easterly  gales,  when  they  could  not  clear  the  land  if  thev 
continue  at  sea.  The  eastern  passage  is  safe  and  wide.  The  direct  entrance  is  east  and  west  anil 
when  vessels  round  the  rocks  called  the  Hurcar  and  Briggs,  (on  which  should  be  a beacon,  painted 
white,  and  of  sufficient  height,)  the  vessels  running  in  have  only  to  port  their  helm,  and  let  >ro  their 
anchors  in  deep  aud  smooth  water. 

Along  this  dangerous  coast,  there  is  no  port  of  safety  at  present  for  vessels  which  get  embayed  between 
Dunbar  and  the  Fern  Islands.  Berwick,  with  easterly  winds,  from  its  narrow  entrance,  and  heavy 
sea  breaking  on  the  far,  cannot  be  attempted  in  bad  weather.  Eyemouth  bay  is  perfectly  safe  to 
approach,  and  is  easily  known  from  conspicuous  land-marks,  and  a sufficient  depth  of  water  for  any 
merchant  vessel  to  anchor  in,  from  4^  to  5 fathoms. 

As  a Harbour  of  Refuge  on  this  dangerous  coast,  I would  strongly  recommend  it  to  the  attention  of 
Government,  for  a grant  of  money  sufficient  to  defray  the  expense  of  filling  up  the  north  passage  and 
thereby  making  a safe  and  smooth  water  anchorage  for  vessels  wind-bound  or  in  distress.  Should  this 
plan  be  adopted,  Eyemouth  would  become  the  first  fishing  station  in  the  kingdom,  both  for  the  herring 
and  deep  sea  fisheries  ; where  now,  under  all  its  present  disadvantages,  considerable  quantities  of  fish 
are  cured,  and  exported  to  foreign  countries.  The  fish  are  of  the  finest  kind,  the  cod,  kc.  being  greatly 
superior  to  those  caught  at  Newfoundland.  Any  quantity  can  be  caught  at  no  great  distance  from  the 
land ; and  should  the  bay  be  improved,  so  as  to  give  shelter  to  vessels,  a very  large  export  trade  of  fish 
would  be  carried  on,  where  there  are  such  facilities  l'or  curing  and  packing  them.  It  would  also  be  the 
means  of  bringing  forward  a great  many  hardy  seamen  for  the  service  of  the  country.  There  is  just 
now  commencing  a salmon  fishery  along  this  part  of  the  coast,  which  promises  to  be  productive. 
Should  the  improvement  of  the  bay  take  place,  steam-vessels  of  any  size  might  anchor,  to  carry  away 
not  only  the  fish,  but  also  the  agricultural  produce  of  the  neighbouring  county.  The  town  of  Evemouth 
is  a ready-money  market  for  all  kinds  of  grain,  of  which  large  quantities  are  sold  at  this  place;  but 
should  the  anchorage  in  the  bay  be  improved,  much  more  would  be  brought  for  sale,  as  it  could  then 
be  shipped  with  safety  and  rapidity.  The  fishing-smacks  which  supply  the  London  market  with  turbot, 
cod,  haddock,  &c.,  would  find  it  greatly  to  Lheir  advantage  to  rendezvous  at  Eyemouth,  instead  of  going 
to  the  mouth  of  the  Frith  of  Forth  to  purchase  them  from  the  fishing-boats  in  that  quarter,— in  con- 
sequence of  which,  they  are  frequently  obliged,  in  bad  weather,  to  run  up  the  Firth  for  shelter,  which 
makes  their  p .ssage  to  London  long  and  uncertain  ; and  from  Eyemouth,  the  passage  being  shorter, 
the  fish  would  be  delivered  in  a fresher  and  better  state,  and  the  vessels  conld  go  to  sea  at  all  times,  and 
with  any  wind.  I may  add,  that  some  coal  seams  have  been  lately  discovered  in  the  neighbourhood, 
whicli  are  now  worked.  This  colliery,  by  the  fuel  it  affords,  is  a great  accommodation  to  the  shipping, 
and  not  less  so  is  the  abundant  supply  of  good  water,  which  can  be  obtained  both  from  the  river  Eye 
and  from  a fine  spring  of  water  near 'the  beach,  where  casks  can  he  filled. 

In  short,  should  this  improvement  take  place,  Eyemouth  would  be  a place  of  the  greatest  importance, 
not  only  for  fisheries  to  a large  extent,  but  for  the  establishment  of  manufactories — and  the  export  of 
all  kinds  of  agricultural  produce. 

D.M. 


No.  50. 

Report  on  proposed  Improvements  on  Eyemouth  Harbour,  by  Joseph  Mitchell,  Esq.,  C.E., 
Office  of  Highland  Roads  and  Bridges,  Inverness,  June  22,  1840. 

The  Trustees  for  Eyemouth  Harbour  having  requested  my  opinion  as  to  the  improvement  of 
that  port,  and  its  capabilities,  I find,  in  the  first  place,  that  great  inconvenience  is  experienced  by  the 
quantities  of  sand  and  gravel  which  are  carried  down  by  the  river  Eye,  and  deposited  at  the  turn  of  the 
river,  nearly  opposite  Gunn’s  Green  House.  By  this  means,  vessels  of  heavy  burthen  are  prevented 
from  mooring  along  the  sheltered  wharf  above  the  west  pier,  and  considerable  expense  is  incurred 
annually,  in  the  expedient  of  excavating  the  gravel  at  low  water. 

Second,  Increased  accommodation  and  shelter  are  much  required  along  the  said  wharf,  or  elsewhere, 
for  the  numerous  shipping  and  fishing  craft  which  now  frequent  this  port. 

And,  third,  the  practicability  of  converting  the  bay  of  Eyemouth  into  a Harbour  of  Refuge  for  the 
vessels  which  are  constantly  passing  along  the  coast,  and  which  have  no  means  of  protection  in  stormy 
weather,  between  the  Fern  Islands  and  the  mouth  of  the  Firth  of  Forth. 

The  inner  basin,  or  wharf,  affords  ample  shelter  for  vessels  which  enter  the  harbour,  but  they  are 
necessarily  of  light  burthen,  both  on  account  of  the  deposit  lodged  at  the  entrance  of  it,  as  already 
stated,  and  of  the  shallowness  of  the  basin  itself,  as  well  as  from  the  accumulation  of  mud  which  is 
occasionally  deposited  there.  The  shelter,  however,  which  it  affords,  and  its  immediate  vicinity  to  the 
town,  would  render  increased  depth  at  this  place,  and  increased  accommodation,  very  desirable.  But  to 
obtain  this,  it  would  be  necessary  both  to  increase  the  depth  of  the  basin  for  several  feet,  and  to  build  a 
wharf  down  the  centre  if  the  river,  sufficient  for  vessels  to  go  alongside  and  discharge  their  cargoes. 
This  arrangement,  although  it  would  very  materially  improve  the  accommodation  now  afforded,  would 
not,  I fear,  give  the  satisfaction  which  might  be  anticipated,  as  the  space  or  area,  considering  the  un- 
limited extent  to  which  the  fishing  may  be  carried,  would  he  very  inadequate  to  the  expense.  Moreover, 
without  carrying  down  the  centre  wharf  to  a much  greater  length,  the  deposit  from  the  river  would  still 
be  inconvenient  to  vessels  in  entering  the  harbour,  as  the  only  way  of  remedying  this  evil  is  by  divert- 
ing the  river  channel,  and  contracting  its  course,  so  that  the  impetus  of  the  flood  waters  may  clear  the 
deposit  away;  or  adopting  the  present  expedient  of  excavating  it,  when  it  has  accumulated  to  a con- 
siderable depth.  The  former  plan  is  out  of  the  quesiion,  (even  were  it  otherwise  advisable  in  point  of 
expense,)  aud  the  only  practicable  remedy  which  I can  suggest  is,  to  select  some  flat  part  of  the  rive- 
channel  above  the  harbour,  and  drive  a row  of  common  piles,  from  3 to  4 inches  in  diameter 
(such  as  are  used  for  pit  props,)  about  two  or  three  feet  apart,  and  filling  up  the  intermediate  spaces  with 
wattle-work.  These  piles  should  be  driven  about  2 feet  6 inches  to  3 feet  into  the  bed  of  the  river,  and 
raised  about  one  foot  above  the  ordinary  surface  of  the  water — the  wattling  bein°-  carried  up  to  toe  ffia 
depth  of  the  water.  This  would  form  a sort  of  fall  for  the  river  of  perhaps  a foot,  and  all  the  debris 
from  the  upper  country  would  necessarily  deposit  in  the  still  water  above  this  barrier.  By  this  means. 
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■hen  the  water  is  very  low  during  summer,  a few  men  with  horses  and  carts  could  remove  the  accumu- 
lated materials,  as  access  can  he  had  to  it  much  more  easily  than  at  the  mouth  of  the  basin,  and  no 
inconvenience  will  be  experienced  by  the  shipping. 

From  the  limited  accommodation  which  this  upper  basin  or  wharf  would  afford,  in  comparison  to  the 
expense  necessary  for  its  improvement,  I would  not  deem  it  advisable  to  do  anything  to  it  beyond 
enairin"  the  wharf,  where  necessary,  and  the  centre  dyke,  which  appears  now  in  a somewhat  dilapi- 
dated state,  and  perhaps  clearing  away  the  mud  in  the  interior,  as  far  as  the  safety  of  the  foundations  of 
the  wharfs  would  warrant.  This  would  afford  ample  wharfage  for  the  vessels  trading  to  the  port ; and, 
in  order  to  secure  accommodation  and  shelter  for  wind-bound  vessels,  and  the  shipping  and  boats  con- 
nected with  the  fishing,  I would  recommend  a new  harbour  immediately  behind  the  new  pier.  At  this 
place  I propose  excavating  a basin  and  fairway,  as  shown  in  the  enlarged  plan  for  the  whole  area,  tinted 
red  to  the  full  depth  of  low  water  of  spring-tides ; and  by  constructing  a breakwater  from  the  end  of  the 
new  pier  along  the  river  channel,  nearly  parallel  to  the  west  pier,  this  basin  would  be  fully  sheltered  from 
any  run  of  sea  which  conies  up  the  course  of  the  river.  But  indeed  this  is  very  inconsiderable,  as, 
from  the  shelter  of  the  high  rocks  of  the  fort,  and  the  direction  of  the  new  pier,  the  run  is  little  or 
nothing,  even  when  there  is  a considerable  swell  in  the  bay.  This  breakwater  would  afford  commodious 
wharfage  to  ships ; and  I propose  building  a wharf  on  the  upper  or  land  side  of  the  basin,  which  might, 
duringthe  fishing  season,  be  made  available  and  profitable  as  a curing  station. 

I propose  also  building  a small  head  at  the  entrance  of  this  harbour,  as  a protection  to  vessels;  but 

1 do  not  continue  the  line  of  wharf  there,  in  case,  after  these  works  should  be  constructed,  increased 
space  and  accommodation  in  that  direction  may  be  required. 

The  expenses  of  completing  this  work,  as  shown  by  the  detailed  estimate,  will  amount  to 

2 944/-  17s.  1<L  But  should  the  trustees  in  the  meantime  deem  it  inexpedient  to  incur  so  large  an 
outlay,  the  excavation  to  low  water  may  be  limited  to  the  fairway  and  60  feet  from  the  inside  face  of  the 
breakwater,  and  the  basin  then  sloped  up  with  a regular  inclination,  as  shown  on  the  sections  and 
plans.  The  upper  wharf  would  also  be  dispensed  with.  This  would  reduce  the  expense  to 
2 060/.  14s.  3d.  But  I would  much  prefer  the  basin  and  wharfs  according  to  the  more  extended  plan. 

1 am  of  opinion  that  this  basin  will  afford  every  accommodation  and  shelter  for  wind-bound  vessels 
and  fishing  craft,  and  its  proximity  to  the  mouth  of  the  river  will  afFord  a ready  entrance  and  exit, 
which,  to  the  class  of  vessels  it  is  particularly  intended  to  accommodate,  is  of  no  small  importance. 
And  as  this  basin  will  afford  from  1 foot  to  IS  inches  of  additional  depth  of  water,  to  that  now  at  the 
present  wharf,  this  also  will  be  an  additional  advantage. 

The  total  expense  therefore  of  these  improvements  will  be — 


Completing  New  Harbour  . 

Constructing  Weir  of  Wattle-work  . 

Repairs  of  Upper  Basin  or  Wharf  . - . . • 

Making  Road  from  New  Harbour  along  the  river  side 


£.  s»  d. 
2,944  17  1 

12  0 0 
150  0 0 
116  0 0 
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3,222  17 


1 


Or,  if  the  plan  of  limited  excavation  is  adopted  . £2,33S  14  3 

It  has  been  suggested  that  a light  at  the  end  of  the  new  pier,  and  another  at  a point  on  the  shore, 
which  would  lead  vessels  and  boats  by  the  north-east  passage,  would  be  very  advantageous ; and  that 
ako  a stone  beacon  on  the  Hurcar  rock,  painted  white,  would  be  valuable  in  directing  strangers  into 
the  safe  channel  or  the  bay.  I should  imagine  there  can  be  only  one  opinion  on  this  point,  and  1 shall 
send  a sketch  of  the  beacon  for  the  Hurcar  rock,  if  required.  But  as  to  the  lights;  unless  it  were 
determined  what  expense  could  be  afforded,  it  is  impossible  for  me  to  speak.  I have  seen  a very 
useful  expedient  adopted,  which  I think  might  answer  here,  viz.  — Tu  erect  a stout  pole  at  the  end  ot 
the  pier,  and  have  a reflector  lamp  hoisted  on  it  by  the  pilots  or  harbourmaster,  at  such  times  a3 
might  be  fixed  on.  This  perhaps  would  cost  from  15/.  to  20/.  But  unless  the  fisbennen  contributed 
something  in  the  shape  of  dues,  I suspect  such  accommodation  as  this  should  be  provided  toy 
themselves.  0.  _ .,  a-.,  . ,. 

In  regard  to  the  practicability  of  constructing  a breakwater,  as  suggested  by  Sir  David  Milne,  in  his 
note  for  the  improvement  of  Evemouth  harbour,  there  appears  to  me  no  difficulty  whatever,  unless  the 
smallness  of  the  bay  and  the  space  to  be  protected  might  scarcely  be  an  equivalent  for  the  expense.  1 
have  sketched  on  the  plan  the  form,  which  appears  to  me  best  suited  for  the  protection  and  security  of 
vessels  requiring  shelter.  By  constructing  it  of  the  form  shown,  ships  could  lie  with  safety  during  the 
prevailing  winds  which  affect  this  harbour  from  the  north,  north-west,  and  north-east ; and  such  a work 
would  no  doubt  render  Eyemouth  a place  of  much  greater  importance  than  at  present,  besides  affording 
safety  and  shelter  to  the  valuable  shipping  constantly  passing  along  the  coast.  Access,  ro  w uc  ver 
wav  the  wind  might  prevail,  involving  danger,  could  thus  be  had  to  the  bay.  _ For  the  construction  of  this 
breakwater  there  is  an  ample  supply  of  rock  to  the  north  of  the  fort,  which  might  be  thrown  in  from 
■ . ..  V -i«..»  «0  contrived,  that  the  loaded  waggons  might 


the  quarries  by  a railway  placed  on  an  inciinea  pane,  su  wuu.vw,  *•*“*;•  ° . 

take  up  those  discharged.  I have  sketched  a cross  section  of  such  a work,  giving the  outer  slope^ an 


inclined  plai 

‘“m  uu  uiuse  uiscnargeu.  x nave  sueiehcd  a cross  se^i.v..  >-■.  a •->  , , . : . » 

angle  with  the  horizon  of  24°,  and  the  inner  slope  an  angle  of  33  ; and  I annex  a rough  estimate  ot 


the  probable  expense.  • „ 

But  before  giving  any  definite  opinion  in  regard  to  this,  I should  like  to  be  put  m possessi  n 
chart  and  soundings  taken  bv  Captain  Slater,  by  order  of  the  Admiralty.  The  form  o he  roc " ’ 
depth  of  the  water,  and  the  nature  of  the  beach,  will  he  accurately  shown  and  explained  by  that 
eminent  surveyor ; and  it  is  a document  which,  if  compatible  with  the  rules  of  the  Admira  ty, 
trustees  of  Eyemouth  harbour  should  be  possessed  of,  in  the  contemplation  of  their  intended 
improvements.  JoS.  MitCHEL&. 

Rough  Estimate  for  making  a Breakwater  in  the  Bay  of  Eyemouth. 

Length  of  larger  Breakwater  1000  feet  1 requ;rjng  £07,377  colic  yards  of  stone,  £46,106. 

,,  smaller  „ 330  „ j H 8 
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Report  submitted  to  the  Directors  of  the  National  Floating  Breakwater  and  Refune  TJn  h 

Company,  by  James  Saunders  Robertson,  Writer  to  the  Signet.  J r 0Ur 


Floating  Break- 
water and  Refuge 
Harbour  Company 


Eyemouth , January  29  1849 

The  Reporter  came  here  of  this  date,  (January  28th,  1842,)  and  met  with  Thomas  Hmitai  ii' 
son*  tot he^ Directors  ^icitor  ^Eyemouth,  and  William  Allan,  Esq.,  wood  merchant  there,  two  of  the  Harbour  Trust 
of  the  National  These  gentlemen  communicated  to  the  Reporter  a variety  of  plans  and  reports  relative  to  cert,- 
proposed  improvements  of  the  harbour  of  Eyemouth.  From  the  plans  and  reports,  the  Agent  sel  t a 
'hose  to  be  mentioned  in  the  sequel,  and  subsequently  met  with  Mr.  James  Trotter,  parish  S1  , 
master,  and  Robert  Craig-,  pilot  and  fisherman  at  Eyemouth.  Mr.  Trotter  was  directed  bv  the  H 
Trustees  to  copy  a plan  prepared  by  Joseph  Mitchell,  Esq.,  Engineer  to  the  Fishery  Board— thenl^ 
which  appeared  to  the  Reporter  to  be  the  most  ample  and  distinct  of  those  submitted  to  him  n 
copy  prepared  by  Mr.  Trotter  will  accompany  this  Report,  and  to  that  copy  the  Directors  & 

respectfully  referred.  The  papers  selected,  and  of  which  copies  are  herewith  transmitted,  are ^ 

1st.  Memorandum  by  Admiral  Sir  David  Milne,  of  Milnegradcn,  dated  October,  1837. 

2nd.  Report  respecting  Eyemouth  Harbour,  prepared  by  James  Jardine,  Esq.,  civil  ermines 
dated  August  22nd,  1837.  ° ce*> 

3rd.  Estimate  for  a making  a Breakwater  in  Evemoulh  Bay,  June,  1840. 

4th.  Report  on  proposed  Improvement  of  Eyemouth  Harbour,  by  Joseph  Mitchell  Eso  -ml 
engineer,  dated  June  22,  1840.  **  tmi 

The  Reporter  this  day  (January  29th,  1842)  went  in  a boat  with  Robert  Craig,  from  a noinf 
beyond - Tam Vstane”  round  by  Blackcar,  Li.ffl.ard  Buss,  Buss  Craig,  Hiucar,  Hmcar,  Nest  End 
Lady  s-Poul,  and  Nettlescar,  to  the  point  from  which  they  started.  The  distance  between  the 
outermost  rock— say  Hurcar,  and  the  shore  at  Eyemouth,  dose  by  the  houses,  is  about  three 
quarters  of  a mile  The  distance  between  the  point  of  the  old  pier  and  the  point  of  rock  somewhat 
to  the  south  of  “Tam’s-stane,”  was  paced  twice  by  Mr.  Allan  alone,  and  once  by  that  gentleman 
and  the  Reporter  m company,  and  the  paces  measured  by  a hand  rule  at  intervals.  The  three 
85^afeefmentS  ^ Dot  var^  a*,ove  a f°ot  or  t"'0,  and  the  distance  was  thus  ascertained  to  be  about 

Tiie  distance  between  the  different  rocks  at  low  water  (at  which  time  the  inspection  was  made) 
uere  estimated  by  Robert  Craig,  who  has  been  acquainted  with  the  bay  and  harbour  for  upwards  of 
oo  years,  as  follows  r 

1st.  Between  Buss  and  Buss-Craig  . . . 15  or  16  feet. 

2nd.  Between  Buss-Craig  and  Hincar  . . 30  or  40 

3rd.  Between  Hincar  and  Hurcar  . . . 45  to  50 

4lh.  Between  Briggs  and  Hurcar  . . . 15  to  16 

5th.  From  Hurcar  to  Nest-End,  . , . 540 

6th.  From  Nest-End  to  Lady’s-Pool,  also  about  540 

7th.  From  Lady’s-Pool  to  Nettlescar  . . 270 

8th.  From  Nettlescar  to  Ihe  Shore,  about  . 600  „ 

°”  mf.rri"g  ,0  «!»  P1?".  the  river  Eye  empties  itself  into  thi  ocean  at  the  oater 
, . )p  0 _P“r-  Thls  rlvar’  wken  'a  good.  comes  down  with  great  rapidity,  and  makes  a consider- 
.. ™ ,,  . e !s  ™ of  great  beauty,  the  bottom  is  rocky,  but  is  covered  towards  the  shore  with 
. fh"  *.“?  slunS,e-  r"cks  *PPear  to  be  all  of  the  same  kind,  vis,,  whinstone.  The 
The  of  S™ite>  P“rt  of  it  pudding-stone,  and  at  one  place  it  is  stratified, 

the  Reporter  has  obtamed  specimens  of  all  the  stones  marked  Nos.  1,  2,3,  4,  and  5,  as  labelled. 

°f  ‘ best  "fl""'""11  with  the  locality  seems  to  be,  that,  in  order  to  make  the 
Sjh.l?  “ a ?'fuge  Harb™b  it  be  necessary  to  have  a breakwater  running  tat 
’ fnr.w?  thence  to  Buss-Craig,  to  Buss,  and  thence  to  Euffhnrd,  leaving  a sufficieat 

humbly  coinecfdes.anCe  Vesse  ‘ Prom  due  nortb  i»to  the  bay;  and  with  this  opinion  the  Reporter 

ooimn’i  refloat*.  1*1  aa  estimate  of  the  expense  of  a floating  breakwater  to  inclose  the  bay  from  the 

Son  nothin  " W.’S1  bc  transmitted  to  Mr.  Bowhill.  The  Reporter  cannot  corn-lode 
serva*“  on"e  °°mm  ■" 


All  which  is  humbly  reported  by 


Letter  from  John 
Charretie  to  Mr. 
Bowhill,  February 


James  S.  Robertson. 

Letter  from  John  Charretie,  Esq,  Secretary  National  Floating  Breakwater  and  Refuge 
Sla  Harbour  Company,  to  Mr.  Bowhill,  February  8,  1842. 

To  protect  the  eastern  entrance  it  fill  gi?y°U  '-f 

I am,  &c., 

John  Charretie. 
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Unto  the  Right  Honourable  the  Lords  of  the  Treasury,  the  Memorial  of  the  undersigned  Mer- 
chants, Shipowners.  Traders,  Seamen,  Fishermen,  and  others  interested  in  having  a Harbour 
of  Refuge  on  the  East  Coast  of  Great  Britain,  and  particularly  in  that  part  of  the  Coast 
situated  between  the  Firth  of  Forth  and  the  Humber; 


Humbly  Sheweth, 

That  great  inconvenience  to  the  trade  and  commerce  of  the  country,  as  well  as  much  loss  of  life 
and  property,  arise  from  the  want  of  safe  harbours  on  the  east  coast  of  Great  Britain,  and  particularly 
in  that  part  of  it  situated  between  the  Filth  of  Forth  and  the  Humber. 

It  is  well  known  that,  except  in  the  Firth  of  Forth,  no  place  exists  on  the  south-east  coast  of  Scotland 
which  coasting  vessels  can  resort  to,  either  when  they  are  wind-bound,  or  when  they  are  in  distress. 
Even  in  the  Firth  of  Forth  no  harbour  exists  which  is  not  dry  at  every  tide,  or  which  vessels  of  any 
size  can  reach,  without  going  about  80  miles  out  of  their  course.  Nor  is  there  a bay  or  roadstead  in 
tbe  said  Firth  where  vessels  can  anchor  in  safety,  in  a north- easter’y  or  souili-easterly  gale,  or  which 
they  can  reach  without  a considerable  deviation  from  their  course. 

Between  the  Fisth  of  Forth  and  the  Humber  (an  extent  of  coast  measuring  more  than  200  miles.) 
there  is  absolutely  no  hat  hour,  and  not  even  a bay,  to  which  ships  or  trading  vessels  can  run 
for  shelter  in  easterly  gales.  Further,  there  is  no  harbour  in  that  long  tract  of  coast  which  can 
be  entered  by  any  vessels , except  at  high  water  ; and  not  more  than  two  can  be  entered  even  then  by 
coasters  of  a large  size. 

But  your  memorialists  do  not  think  it  necessary  to  say  more  on  this  subject,  as  it  is  one  which  is 
well  known  to  every  intelligent  person,  and  as,  moreover,  it  was  made  the  subject  of  very  recent  in- 
quiry by  a committee  of  tbe  House  of  Commons. 

This  committee  was  appointed  “ to  inquire  into  the  alleged  deficiency  of  protection  for  ships  on  the 
north-east  coast  of  England,  and  the  propriety  of  admitting  of  contribution  of  passing  tolls  for  the 
maintenance  of  Harbours  of  Refuge  on  that  coast.” 

The  committee  was  appointed  ou  the  22nd  March,  1S36,  and  a very  interesting  report  was  pre- 
sented by  them  to  Parliament  on  the  16th  June,  1836. 

A great  number  of  witnesses  were  eaxmined  by  this  committee,  in  reference  to  the  want  of  harbours 
and  places  of  shelter  along  the  north-east  coast  of  England.  Some  of  these  witnesses  were  extensively 
engaged  in  trade  and  navigation;  others  were  not  connected  with  mercantile  or  shipping  interests,  but 
were  officers  in  the  Royal  Navy  of  great  experience ; others  had  been  employed  in  the  command  of 
steam-vessels  used  chiefly  for  the  transport  of  passengers  between  Leith  and  ports  to  the  south.  The 
testimony  of  all  these  persons  was  conclusive  as  to  the  non-existence  of  any  harbour  between  the  Firth 
of  Forth  and  the  Humber,  to  which  ships  and  vessels  trading  on  the  east  coast  could  resort,  either 
for  shelter  or  for  repairs,  or  during  severe  contrary  winds. 

Your  memorialists  might  also  refer  to  the  report  of  that  committee,  and  more  especia'ly  to  the 
evidence  laid  before  it,  for  a statement  of  the  disadvantages  to  which  the  most  important  interests  of  the 
country,  and  the  dangers  to  which  a large  portion  of  its  most  industrious  population  are  subjected,  by 
this  state  of  tilings.  These  disadvantages  and  dangers  were  not,  however,  set  forth  in  the  said  report, 
or  made  apparent  to  the  committee,  to  their  full  and  actual  extent.  The  evidence  regarding  the  number 
of  shipwrecks  on  the  east  coast,  and  the  various  injuries  to  the  mercantile  and  shipping  interests  there, 
chiefly  regarded  such  as  occurred  on  that  part  of  the  coast  south  of  Newcastle.  No  evidence  was  led 
as  to  the  evils  arising  from  the  same  cause  on  that  part  of  the  coast  between  the  Firth  of  Forth  and 
Newcastle — though  they  are  of  such  magnitude  as  to  deserve  the  immediate  and  most  serious  attention 
of  the  Legislature. 

It  cannot  be  necessary  to  point  out  the  extent  and  value  of  the  trade  which  is  carried  on  along  this 
part  of  the  coast,  by  ships,  vessels,  and  boats,  and  the  necessity  which  exists  of  providing  for  their 
accommodation  and  safety.  But  your  memorialists  may  be  permitted  to  mention,  that  besides  the 
ordinary  shipping  trade  of  this  pari  of  the  island,  new  sources  of  commercial  enterprise  have  been 
recently  opened,  for  which  the  existing  harbours  are  wholly  inadequate.  One  great  cause  of  the 
additional  shipping  in  this  part  of  the  island  arises  from  a trade  having  been  lately  opened  with  Australia 
and  China,  and  for  which  large  ships  periodically  sail  from  Aberdeen,  Dundee  and  Leith.  Moreover, 
within  the  last  few  years,  a number  of  steam-vessels  have  begun  to  ply  on  this  part  of  the  coast,  which 
are  chiefly  occupied  in  the  conveyance  of  passengers,  whose  comforts  and  even  personal  safety  are  greatly 
dependent  on  the  existence  of  harbours  accessible  at  all  times. 

Your  memorialists,  deeply  impressed  with  the  great  benefits  which  would  accrue  to  the  country  and 
community  at  large,  by  affording  protection  and  accommodation  to  the  ships  and  vessels  thus  trading 
along  this  part  of  the  east  coast,  would  very  respectfully  but  very  urgently  recommend,  that,  if 
possible,  one  or  more  harbours  of  refuge  should  be  made  in  it.  They  are  themselves  all  more  or  less 
connected  with,  or  interested  in,  the  trade  and  commerce  now  carried  on  there;  and  they  can  bear 
testimony  to  the  great  advantages  that  would  thereby  be  conferred  on  the  mercantile  and  shipping 
interests  of  the  country. 

Your  memorialists,  in  furtherance  of  this  important  object,  would  earnestly  solicit  attention  to  the 
hay  of  Eyemouth,  in  the  east  coast  of  Berwickshire,  as  a place  eminently  well  adapted  for  being 
converted  into  a Port  of  Refuge.  They  arc  informed,  that  this  place  has  lately  been  examined  by 
Mr.  James  Jardine,  civil  engineer,  Edinburgh,  with  a view  to  ascertain  its  capabilities.^  From  his 
report,  and  the  plan  of  the  bay  referred  to  in  it,  it  appears  that  the  bay  is  nearly  of  a circular  form, 
of  500  or  600  yards  in  diameter,  and  to  which  there  are  two  entrances  from  the  ocean.  Tnis  bay, 
for  one-third  of  its  area,  is  (at  low  spring  tides)  no  less  than  six  fathoms  deep,  and  is  throughout,  on 
an  average,  three  fathoms  deep.  Mr.  Jardine  observes,  that  “ the  bay  of  Eyemouth  is  capacious, 
deep,  and  capable  of  good  shelter,  and  well  deserves  the  attention  of  Government,  as  the  site  of  an 
Asylum  Harbour.  “A  breakwater”  (he  adds)  “constructed  (so  as  to  block  apart  of  both  entrances,) 
Would  protect  the  bay  or  outer  harbour, — into  and  out  of  which  ships  of  the  largest  cfass  might  take 
either  passage  that  best  suited  tbe  wind  for  the  time.  These  breakwaters  might  be  constructed  at  a 
comparatively  small  expense,  as  good  materials  for  the  purpose  are  close  at  hand.”  , 

Your  memorialists  may  explain,  that  a small  river  runs  into  the  bay  of  Eyemouth,  and  that  a town 
18  situated  there,  which  carries  on  a very  considerable  trade.  About  forty  years  ago  a pier  was 
erected,  so  as  to  form  a harbour.  This  pier  was  erected  by  the  celebrated  Smeaton,  in  whose  posthu- 
mous works  will  be  found  his  report  on  the  bay  aqd  harbour,  of  Eyemouth,  end  in  which  he  describes 
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The  Memorial  of  the 
undersigned  Mer- 
chants, Shipowners, 
Traders,  Seamen, 
Fishermen,  and 
others  interested  in 
having  a Harbour 
of  Refuge  on  the 
East  Coast  of  Great 
Britain,  and  par- 
ticularly in  that  part 
of  theCoast  situated 
between  the  Firth  of 
Forth  and  tbe 
Humber- 
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Appendix  C.  the  former  as  well  adapted  for  the  accommodation  of  vessels.  In  consequence  of  the'sheltev  and 

conveniences  afforded  by  this  bay  and  harbour,  it  is  frequently  filled  by  vessels  not  connected  with  the 

Eyemouth.  p0rt,  during  the  severe  easterly  gales  which,  in  whiter  and  spring,  render  the  navigation  of  this  part  of 
the  coast  so  dangerous.  During  the  winter  of  1836-37,  there  was,  on  one  occasion,  upwards  of  forty 
MemoriaioftheMer-  coasters  in  Eyemouth  Harbour,  in  which  they  had  taken  refuge  from  stress  of  weather.  It  is  well 

chants,  Shipowners,  known  that  this  part  of  the  coast  is  particularly  dangerous  to  mariners,  and  that  scarcely  a winter 

Traders,  Seamen,  ’ passes  without  several  wrecks  on  it.  It  appears  that,  from  the  set  of  the  tides  and  other  causes,  vessels 
Fishermen,  and  are  very  apt  to  get  embayed  between  St.  Abb’s  Head  and  the  Fearn  Islands ; and  it  would  be  there- 
others  interested  in  fore,  most  serviceable  to  have  a Port  of  Refuge  to  which  they  could,  in  these  circumstances,  resort 
having  a Harbour  This  is  a matter  well  known  to  all  naval  officers  and  seamen  who  have  frequented  this  part  of  the 
of  Reruge  on  the  COast;  and  your  memorialists  cannot,  in  proof  of  it,  do  better  than  refer  to  die  accompanying  memo- 

Briminandpar-6*1  ran(ilia,>  bY  Vice-Admiral  Sir  David  Milne.  It  will  be  seen  what  his  opinion  is  of  the  dangers  to  which 

tieularly  in  that  part  vesse's  are  exposed  on  this  shore,  and  of  the  great  capabilities  of  Eyemouth  bay  as  [a  place  of  complete 
ofthe  Coast  situated  and  convenient  shelter. 

between  the  Firth  Your  memorialists  may  refer  also  to  testimony  of  another  kind,  regarding  the  fitness  of  this  place 
of  Forth  and  the  for  a Port  of  Refuge.  It  is  well  known  that  there  exists  in  Scotland,  under  the  authority  of  Parliament, 

Humber.  a Board,  whose  peculiar  duty  it  is  to  encourge  the  cod  and  herring  fisheries  of  Great  Britain  and  to 

execute  on  harbours  any  improvements  which  may  be  useful  to  these  fisheries;  and,  for  this  purpose, 
they  receive  every  year  a Parliamentary  grant  of  20001.  One  of  the  most  important  stations  for  the 
cod  and  herring  fishery  is  at  Eyemouth.  It  is  calculated  that,  during  the  herring  season,  there  are  not 
less  than  100  large  boats,  and  1000  persons  employed  at  that  port  in  the  trade.  An  application  was 
lately  made  to  the  foresaid  Board  to  execute  certain  works,  with  the  view  of  affording  better  accom- 
modation to  the  fishing-boats,  either  by  improving  the  existing  small  harbour,  or  else  by  putting  a 
breakwater  at  the  mouth  of  the  bay,  so  as  to  convert  it  into  one  large  and  commodious  harbour.  The 
application  was  very  deliberately  considered  by  the  Commissioners  of  the  Fishery  Board ; and  the 
following  answer  was  made  to  it: — 

Office  for  the  Herring  Fishery,  Edinburgh, 

Dear  Sir,  January  16,  1838. 

The  Commissioners  for  the  Herring  Fishery  have  had  under  consideration  your  letter  of  Sep- 
tember  21st  last,  with  its  accompanying  papers,  requesting  assistance  for  the  erection  of  a harbour  at  Eye- 
mouth • or  submitting,  in  lieu  thereof,  that  the  Bay  of  Eyemouth  may  be  converted  into  a Harbour  of 
Refuge , by  the  erection  of  breakwaters  in  certain  parts  of  it, — I am  directed  to  acquaint  you,  for  the 
information  of  the  parties  concerned,  that  the  Commissioners  are  salisfed  that  the  Harbour  of  Refuge 
on  the  south-east  coast  of  Scotland  would  be  a great  national  beneft,  and  that  the  Bay  of  Eyemouth 
appears  extremely  well  calculated  for  the  purpose;  but  the  expense  of  such  a work  is  so  far  beyond 
their  means,  that  they  have  it  not  in  their  power  to  engage  in  the  undertaking. 

The  Commissioners,  however,  consider  the.  matter  of  such  importance,  that  they  recommended  that  a 
memorial  on  the  subject  should  be  addressed  to  the  Board  of  Trade  and  the  Lords  of  the  Admiralty;  and 
it  will  give  them  much  pleasure  to  find  that  the  application  is  attended  with  success. 

I remain,  &c., 

To  David  Milne,  Esq  jAS.  Dunsmure. 

Your  memorialists  refer  to  the  foregoing  letter  with  the  more  confidence,  and  they  are  sure  it  will 
carry  with  it  all  the  more  attention  and  weight,  that  the  Commissioners  of  the  Fishery  Board,  whose 
unanimous  opinion  it  expresses,  were  informed  before  the  letter  was  written,  that  it  would  probably  be 
laid  before  Government,  in  support  of  the  present  memorial.  The  Commissioners,  whose  opinion  is 
expressed  in  the  above  letter,  were  Lord  Abercromby,  Sir  Henry  Jardine,  Sir  Tlios.  D.  Lauder, 
Adam  Hay,  Esq.,  banker,  Edinburgh,  Robert  Graham,  Esq.,  of  Redgorton,  and  the  Lord  Advocate  of 
Scotland.  1 D ’ 

Your  memorialists,  under  these  circumstances,  would  urge  very  strongly  upon  the  Government  the 
expediency  of  appointing  some  engineer  of  eminence  to  visit  the  bay  of  Eyemouth,  and  report  both  as 
to  the  practicability  of  converting  it  into  a Harbour  of  Refuge,  and  the  expense  which  would  be  re- 
quired  for  that  purpose.  It  appears,  from  the  papers  laid  before  the  Fishery  Board,  that  the  bay, 
mdependent  of  the  harbour,  is  capable  of  containing  at  least  100  coasters,  drawing  from  10  to  30  feet, 
and  that,  if  the  proposed  breakwater  were  erected,  they  would  lie  there  in  perfect  safety.  Your 
memorialists  are  informed,  that  the  cost  of  the  breakwater  would  certainly  not  exceed  20,000/. ; and 
Jt  is  humbly  thought  that  such  a sum  is  not  too  much  for  this  great  country  to  expend,  for  the  attain- 
ment of  an  object  so  advantageous  to  the  empire  at  large. 

Your  memorialists  have  procured  the  papers  on  this  subject,  which  were  laid  before  the  Commis- 
sioners of  the  Fishery  Board,  and  they  are  sent  with  this  Memorial,  in  order  to  afford  any  additional 
information  which  may  be  desired. 


JNo.  53. 

P’  S‘! Hmmrohle  the  Lords  Commissioners  of  the  Admiralty,  the  Petition  of  * 

Mmwibmlh  ComPmies,  Merchants,  and  Shipowners,  belonging  to  Leith,  Dundee, 

Humbly  Sheweth, 

‘“re  to  represent  to  your  Lordships  the  great  dangers  anddlsad- 
® mi  h th'y  ex?“=d>  >■>  common  wit],  many  other  classes  of  the  community,  from  'be 

want  of  safe : and  commodious  harbours  on  the  east  coast  of  Great  Britain. 

h.™  !h»!5h  t'°ner!  c°“nf ted  "’i‘h  tle  shipping  interests  of  that  part  of  the  empire  ; and  they 

J pem  t"0WledSe.  °f  ‘he  evils  now  alluded  to.  It  ia  only  necessar,  tS  allude  to  the 
of  Tort  hbJ  rTe  ‘"a ll?  ”ortil  of  Scotiand>  “d  ‘be  ri*er  Humber,  on  the  sooth  roast 

rfTotltliiie,  (a  tatt  of  400  miles),  there  extsts  only  oae  place  of  refuge  to  which,  vessels  of  any 

an?wh  '°  “ ^ ’ ,V'2'’  lhi°  Flrth  °f  For,h'  Ev8"  ther<!’  lbey  “"“t  find  Sheltar  “ aU  "”*4 

a m resort  there,  they  have  generally  to  tun  up  to  the  Queensferry,  in  conseipience  of 
which  they  deviate  40  or  50  miles  out  of  their  course.  ’ 
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It  is  true  there  are  many  small  harbours  both  to  the  south  and  to  the  north  of  the  Forth:  but  they 
are  most  of  them  left  dry  twice  in  the  24  hours,  by  the  receding  tide, — or  else  they  are  situated  at  the 
mouths  of  rivers,  the  bars  of  which  rarely  allow  safe  access  to  them.  This  deficiency  is  felt  most 
* severely  along  that  part  of  the  coast  south  of  the  Firth  of  Forth,  where  the  coasting  trade  is  carried  on 
to  a vastly  greater  extent  than  to  the  north  of  the  Firth.  In  order  to  acquire  some  idea  of  the  risks 
and  losses  to  which  your  petitioners  are  exposed  from  the  want  of  harbours  along  that  line  of  coast, 
it  is  only  necessary  to  refer  to  the  number  of  shipwrecks  which  annually  take  place  on  it.  Your  peti- 
tioners have  been  unable  to  obtain  accurate  information  as  to  the  wrecks  along  the  whole  line  of  coast 
between  the  Firth  of  Forth  and  the  Humber  ; but  they  have  ascertained  the  number  of  wrecks  which 
occurred  along  a small  portion  of  that  coast,  viz.,  between  the  Firth  of  Forth  and  Holy  Island,  during 
the  following  years : — 

In  1823,  there  were  23  vessels  wrecked  there. 


1824, 

12 

» ,, 

1827, 

„ 

13 

between  Dunbar  and  Fern  Islands. 

1830, 

„ 

4 

„ Holy  Island. 

1831, 

„ 

7 

1832, 

4 

58 

bein'1-,  on  an  average,  ten  vessels  annually  along  a line  of  coast  not  more  than  49  miles  in  extent. 

Besides  these  instances  of  shipwreck,  the  petitioners  might  advert  to  the  loss  of  three  men-of-war, 
which  took  place  at  an  earlier  period,  in  the  same  part  of  the  coast  now  alluded  to.  But  it  is  unneces- 
sary to  go  back  on  former  years.  The  last  winter  (of  1837-38)  has  afforded  sufficient  proof  of  the  evils 
and  losses  arising  from  want  of  harbours — there  having  been  within  twenty  miles  of  St.  Abb’s  Head, 
no  less  than  five  wrecks,  and  in  two  of  these  the  crews  all  perished,  and  every  portion  of  the  cargoes 
was  lost. 

Your  petitioners  understand,  that,  with  a view  to  obviate  this  frequent  loss  of  human  lives,  and  the 
destruction  of  property  as  well  as  the  great  inconveniences  to  trade  and  commerce  arising  from  the 
want  of  harbours  on  the  east  coast  of  the  island,  it  was  proposed  to  form  an  Asylum  Harbour  at  Redcar, 
situated  on  the  coast  of  Yorkshire.  The  expense  of  this  harbour,  it  was  estimated,  would  amount  to 
350,000/.  But  your  petitioners  would  humbly  venture  to  offer  it  as  their  opinion,  that  the  object  in 
view  would  be  far  more  effectually  attained,  if  the  funds  to  be  devoted  to  it  were  expended,  not  in  the 
formation  of  one  large  and  capacious  harbour,  but  in  the  formation  of  several  small  harbours,  situated 
at  convenent  intervals  along  the  coast;  for  it  must  be  obvious  to  your  Lordships,  that  vessels,  when 
overtaken  by  a storm,  or  otherwise  in  such  circumstances  as  to  require  shelter,  would  generally  be  so 
far  from  any  single  port,  as  to  derive  no  benefit  from  it  at  all.  Whilst  there  are  strong  reasons  why  an 
asylum  would  be  useful  at  Redcar,  (to  the  south  of  the  Tvne.)  there  are  also  reasons  equally  strong  for 
the  formation  of  a similar  harbour  to  the  north  of  the  Tyne,  and,  in  particular,  between  the  bold 
promontory  of  St.  Abb’s  Head  and  the  Fern  Islands.  At  this  part  of  the  coast,  sailing  vessels  in 
easterly  gales  are  very  apt  to  get  embayed,  and,  therefore,  at  that  part  of  the  coast  the  formation  of  an 
Asylum  Harbour  would  be  extremely  desirable.  . 

Your  petitioners  would  earnestly  entreat  your  Lordships  to  bestow  on  this  subject  that  considera- 
tion which,  on  account  of  its  great  national  importance,  it  deserves ; and  to  ascertain,  by  the  report  of 
eminent  engineers  to  be  selected  by  your  Lordships,  what  places  are  capable  of  being  made  into 
Asylum  Harbours.  In  this  way,  satisfactory  and  impartial  information  would  be  afforded  to  Govern- 
ment and  the  country,  as  to  the  best  means  of  remedying  the  evils  in  question. 

Your  petitioners  would  only  farther  add,  that  they  entirely  disapprove  of  any  plan  of  taxing  a parti- 
cular portion  of  the  community,  for  raising  funds  in  order  to  form  such  harbours.  They  consider  that 
the  object  is  one  of  such  importance  to  the  empire  as  to  justify  and  call  for  an  application  of  public 
money;  and  they  have  no  doubt  that  Parliament  would  readily  approve  of  such  an  application. 

May  it  therefore  please  your  Lordships  to  take  the  premises  into  consideration,  and  adopt  such 
measures,  as  may  appear  the  best  suited  to  altain  execution  of  the  above  object. 

And  your  petitioners  will  ever  pray. 


Unto  the  Right  Honourable  the  Lords  Commissioners  of  the  Admiralty , the  Petition  of  the 
undersigned  Merchants,  Corn-dealers , Fish-carers , and  Fishermen  in  Leith  and  JSewhauen  ; 
Humbly  Sheweth, 

Youn  petitioners  beg  leave  to  address  your  Lordships  on  a subject  iu  which  they  are  deeply 
interested,  and  which,  as  it  humbly  appears  to  them,  is  one  of  public  and  even  national  importance. 

Your  Lordships  must  be  well  aware  of  the  encouragement  afforded  to  the  trade  and  commerce  ot 
the  country,  by  the  existence  of  safe  and  convenient  harbours.  When  vessels  have  encountered 
damage  ot  any  kind,  or  when,  from  severity  of  weather,  it  is  expedient  to  take  shelter,  or  when,  rom 
contrary  winds,  they  can  make  no  speed  on  their  voyage,  in  all  these  cases  the  utility  ot  sa  e an 
convenient  harbours  on  a coast  is  very  desirous.  Your  petitioners  need  not  point  out  to  your  Lor  - 
ships  the  great  additional  expense  which  is  necessarily  incurred  when  vessels  , are  obliged  to  keep  at 
sea  in  such  circumstances,  or  the  loss  of  lives,  merchandise,  and  other  property  which  irequen  y 
ensues.  These  consequences  are  well  known:  and  they  severely  affect  your  petitioners,  who  are 
engaged  in  the  trade,  commerce,  and  fisheries  carried  on  along  the  east  coast  of  Great  Britain. 

Your  petitioners  regret  to  say,  that  on  the  east  coast  of  Great  Britain,  and  particularly  on  e 
Scotch  coast,  these  evils  and  disadvantages  are  quite  unprecedented ; and  they  arise  ^ 

the  want  of  harbours.  For  there  exists  not  a single  harbour  between  the  Firth  of  For  an 

Humber  (a  tract  of  coast  exceeding  200  miles  in  extent)  to  which  vessels  of  any  consiuera  e 
can  at  all  times  of  the  tide  resort;  and  which  even  at  high  water  they  can  approac  m sa  e y 
easterly  gales.  The  same  deficiency  of  harbours  exists  farther  north.  Between  t e ir 
and  Cromarty  bay,  there  is  no  port  of  refuge,  which  in  such  circumstances  aftor  s any 
vessels  trading  along  the  coast. 


ArPENDix  C. 
Eyemouth. 

No.  53. 

Petition  of  the  Ship- 
ping Companies, 
Merchants,  and 
Shipowners,  be- 
longing to  Leith, 
Dundee,  Mussel- 
burgh, &c. 


No.  54. 

Petition  of  the  Mer- 
chants, Corn-deal- 
ers, Fish-curers, 
and  Fishermen  in 
Leith  and  New- 
haven. 
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Appendix  C. 
Eyemouth. 

No.  54. 

Petition  of  the  Mer- 
chants, Corn-deal- 
ers, Fish-curers, 
and.  Fishermen  in 
Leith  and  New- 
haven. 


HO  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

Your  petitioners  cannot  but  think  that  the  evils  and  disasters  arising  from  the  want  of  such 
harbours  on  the  east  coast  of  England  and  Scotland,  are  of  such  a nature  as  urgently  to  require  an 
immediate  and  effectual  remedy.  They  have  been  the  subject  of  frequent  discussion  in  Parliament,  * 
and  a committee  was  appointed  to  consider  the  places  best  adapted  for  the  formation  of  Asyluni 
Harbours  on  the  east  coast.  That  committee  reported  unanimously  on  the  necessity  of  having  several 
such  harbours ; — but  they  were  unable,  from  deficiency  of  information,  to  recommend  more  than  oue 
place  where  a deep  and  convenient  Asylum  Harbour  could  be  formed.  Your  petitioners  understand 
that  the  place  so  recommended  by  the  committee  was  Redcar,  situated  on  the  Yorkshire  coast,  and 
considerably  to  the  south  of  the  river  Tyne. 

It  is  hardly  necessary  to  say,  that  one  Asylum  Harbour,  on  such  an  extensive  and  dangerous  line  of 
coast  as  that  which  exists  between  the  Firth  of  Forth  and  the  Humber,  could  afford  hut  a very  partial 
remedy  for  the  existing  evils.  Indeed,  it  humbly  appears  to  the  petitioners,  that,  instead  of  having 
one  large  Asylum  Harbour,  it  would  be  greatly  better  to  have  several  small  harbours  at  proper  intervals 
along  the  coast;  for,  in  that  case,  there  would  be  a much  better  chance  for  vessels  obtaining  imme- 
diate shelter,  and  there  would  be  less  inconvenience  and  expense  occasioned  by  their  having  to  make 
a smaller  deviation  or  deflection  from  their  course. 

Your  petitioners  have  reason  to  believe,  that  between  the  Firth  of  Forth  and  the  Tyne,  one  or  two 
places  exist  well  adapted  for  the  formation  of  Asylum  Harbours ; and  they  earnestly  entreat  your 
Lordships  to  cause  these  places  to  be  surveyed  by  engineers  of  your  Lordships’  selection,  in  order 
that  their  several  capabilities  may  be  fairly  and  impartially  ascertained. 

As  to  the  mode  of  defraying  the  expense  of  such  harbours,  your  petitioners  beg  leave  to  stale,  that 
the  object  is  of  such  public  and  national  importance,  as  to  justify  a Parliamentary  grant.  The  pro- 
posal to  raise  the  necessary  funds  by  means  of  a tax  on  the  vessels  which  should  frequent  the  several 
harbours,  would  go  far  to  prevent  their  being  ever  resorted  to ; and  it  would  be  unjust  to  tax  all 
vessels  promiscuously  which  sail  along  the  east  coast,  whether  they  resort  to  the  harbours  or  not. 
Indeed,  it  would  be  in  any  view  unfair  to  throw  upon  the  shipping  interest  alone  the  expense  of  a 
measure,  which  would  not  only  benefit  them,  but  would  benefit  also  other  classes  of  the  community, 
and  which,  by  obviating  the  loss  of  life  and  destruction  of  property,  seems  to  be  necessary  on  the  still 
broader  grounds  of  humanity  and  public  expediency.  Your  petitioners  know  that  grants  of  public 
money  are  made  for  other  objects  far  less  urgent,  and  far  less  useful,  than  that  which  your  petitioners 
now  venture  to  recommend  to  your  Lordships’  notice;  and  they  feel  assured,  that,  if  an  application 
were  made  to  Parliament  for  such  sums  as  may  be  required  for  this  object,  it  would  be  at  once 
acceded  to. 

Your  petitioners  would  therefore  humbly  entreat  your  Lordships  to  take  this  matter  into  your 
serious  consideration,  and  appoint  an  engineer  of  experience  and  ability  to  survey  the  different  places 
on  the  east  coast  of  Great  Britain,  and  particularly  that  part  of  it  north  of  the  river  Tyne,  including  the 
Scotch  coast;  so  that  a report  may  be  obtained,  and  be  laid  before  Parliament,  as  to  the  capability  of 
such  places  for  being  converted  into  asylum  harbours,  and  the  expense  thereof  in  each  case. 


Besides  the  foregoing  petitions,  there  weve  others  sent  by  the  Merchant  Company  of  Edinburgh,  by 
the  General  Steam  Navigation  Company,  and  various  other  societies  interested  in  the  formation  of  an 
Asylum  Harbour,  on  the  eastcoatt.  All  of  these  contained  the  expression  of  an  opinion,  that  Eyemouth 
bay,  from  its  situation  and  its  capabilities,  ought  to  receive  the  especial  attention  of  government. 

The  petition  of  the  Merchant  Company  of  Edinburgh  was  sent  to  the  care  of  Sir  John  Campbell, 
then  M.P.  for  Edinburgh.  He  returned  to  R.  Thomson,  Esq.,  the  Master  of  that  Company,  an  answer, 
from  which  the  following  is  an  excerpt : — 

My  Dear  Sir,  London,  April  23,  1838. 

I have  presented  your  petition  to  the  Admiralty ; and  I have  every  reason  to  believe  that  it  will 
meet  with  the  attention  which  its  importance  deserves. 


Mr.  Ferguson  of  Raitb,  then  M.P.  for  East  Lothian,  took  charge  of  the  petilion  or  memorial  by  the 
Steam-Packet  Company,  and  he  thereafter  wrote  regarding  it  as  follows 
My  Dear  Sir,  Portman  Square,  May  5,  1838. 

I only  received  the  memorial  you  announced  in  your  letter  of  the  28th  ultimo  two  days  ago ; it  had 
gone  by  mistake  to  Cutler  Ferguson,  who  sent  it  to  me.  I shall  of  course  lay  the  memorial  before  the 
Admiralty,  as  that  is  the  proper  channel  in  the  first  instance  ; and  I have  already  stated  to  them  that  I 
had  such  a memorial.  But  I well  know  what  the  reply  must  he — that  Government  can  advance  no 
funds  for  such  purposes.  If  such  a small  sum  as  20,000 1.  would  be  sufficient  to  make  a safe  and  com- 
modious Asylum  Harbour,  at  all  times  of  tide,  at  Eyemouth  bay,  I dare  say  a joint-stock  company  might 
be  got  to  undertake  such  a work,  on  receiving  as  compensation  and  profit  certain  reasonable  harbour 
dues,  but  with  no  right  whatever  to  levy  any  toll  on  passing  vessels.  The  great  difficulty  of  having 
Asylum  Harbours  on  the  east  coast  appears  to  be,  not  being  able  to  accomplish  such  a harbour  for  all 
times  of  tide ; for  unless  it  can  be  safely  entered  at  low  water,  it  very  much  ceases  to  possess  the 
advantages  of  an  Asylum  Harbour.  As  the  interests  involved  in  having  such  a harbour  offers  to  be 
important  and  extended,  I believe  such  a speculation  by  a joint-stock  company  might  be  more  success- 
ful than  many  of  the  railroad  undertakings  are  likely  to  be. 


To  JR.  H.  Hamilton,  Esq.,  Edinburgh. 


Ever  truly  yours, 

Robert  Ferguson. 


Shortly  after  this  Admiral  Sir  David  Milne  and  John  Spottiswoode,  Esq.,  went  to  the  Admiralty,  in 
order  to  ascertain  what  impression  had  been  made  there,  and  on  the  Government  generally,  by  the 
petitions  above  quoted  and  referred  to.  They  had  an  interview  on  this  occasion  with  Sir  Charles  Adam, 
then  one  of  the  Lords  of  the  Admiralty,  and  Captain  Beaufort,  R.N.,  the  Hydrographer  of  the 
Admiralty.  Mr.  Spottiswoode,  in  a letter  written  by  him  to  David  Milne,  Esq.,  advocate,  Edinburgh, 
immediately  after  this  interview,  states — 

Captain  Beaufort  said  that  it  was  his  individual  wish,  that  Harbours  of  Safety  should  be  constructed 
on  various  parts  of  the  coast,  and  it  was  his  opinion  that  the  Government  of  this  country  ought  to  set 
apart  a large  sum  every  year  for  this  purpose.  At  the  same  time,  he  said,  that  he  thought  that  some 
or  the  larger  bays  on  the  east  coast  were  the  first  that  should  be  attended  to.  At  the  same  time,  he 
said,  he  knew  that  Eyemouth  would  make  an  excellent  harbour  for  the  size  of  the  bay,  and  that 
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probably  at  no  great  expense ; but  it  appeared  to  him  that  it  was  a fishing  station,  that  it  was  most 
likely  that  you  would  be  able  to  get  anything  done  for  it,  as  for  that  purpose  it  was  admirably  adapted. 
Sir  Charles  Adam  said  that  Captain  Slater  is  at  present  employed  upon  a farther  amphibious  sort  of 
survey  of  the  coast,  and  that  he  will  in  the  course  of  the  season  be  at  Eyemouth.  He  has  promised  to 
direct  him,  a week  before  he  is  to  be  there,  to  write  to  Sir  David  Milne  and  let  him  know,  in  order 
that  lie  or  you,  or  any  person  interested  in  Eyemouth,  may  meet  him  and  communicate  with  him,  and 
<ret  or  n-ive  any  information  that  may  be  useful  hereafter. 

3 I can  easily  sec  that  there  is  not  at  present  at  the  Admiralty  any  expectation  that  Government  will  at 
present  advance  any  money  towards  making  Harbours  of  Refuge  even  at  the  most  important  places. 

Notwithstanding  the  promise  made  on  this  occasion  by  Sir  Charles  Adam,  that  Captain  Slater 
should  visit  Eyemouth  in  the  course  of  the  summer  1S3S, — this  officer  never  appeared  there.  This 
part  of  the  general  coast  was  surveyed  in  1839,  by  one  of  Captain  Slater's  subordinate  officers ; but  it 
is  not  known  that  any  special  survey  or  report  was  made  even  by  him  on  Eyemouth  bay.® 


Boats  mid  Fishermen  on  the  Eyemoxtlh  Station. 
No.  55. 


1.  Boats  and  Fishermen,  &c. — An  Account  of  the  Numrer  of  Boats,  whether  decked  or  undecked, 
belonging  to  the  District  of  Eyemouth,  that  have  been  employed  in  the  Year  ended  the  5th  April, 
1841,  in  the  Shore,  curing  Herrings,  and  Cod  and  Ling  Fisheries — distinguishing  the  Number 
of  Fishermen  and  Boys  by  whom  the  same  were  manned — and  shewing  also  the  Number  of 
Coopers  employed — the  Number  of  Persons  employed  in  gutting,  packing,  re-packing,  cleaning, 
and  drying  the  Fish — the  number  of  Labourers  employed — and  the  Total  Number  of  all  such 
Persons,  together  with  the  Number  of  Curers  in  the  said  District. 


Names  of  Fishing  Creeks. 

N limber  o 
Ho  sits, 
whether 
decked  or 
undecked. 

Number  o 
Fishermen 
and  Boys  b 
whom  the 
same  were 
manned. 

Number  o 
Coopers 
employed. 

Number  of 
Persons  em- 
ployed in  gut 
ting,  packing 
re-packing, 
cleaning,  anc 
drying  the 
Fish. 

Number  o 
Labourers 
employed. 

Total 
Nnmbrr  o 

employed. 

Number 

of 

stationed 

Curers 

employed. 

Spittal 

29 

127 

44 

454 

32 

657 

10 

Tweedmouth  .... 

6 

28 

4 

26 

6 

64 

1 

Berwick 

7 

35 

8 

60 

9 

112 

2 

Green  ses 

12 

60 

60 

Ross 

7 

30 

30 

Burnmouth  .... 

21 

99 

5 

32 

6 

142 

2 

Eyemouth  .... 

28 

125 

21 

174 

22 

342 

10 

Coldingham  Shore 

24 

100 

5 

20 

4 

129 

3 

Red  Hough  .... 

3 

12 

12 

Cove 

13 

60 

2 

io 

2 

74 

i 

Dunbar 

13 

62 

21 

210 

24 

317 

8 

Total  . . 

163 

738 

110 

986 

105 

1939 

37 

Eyemouth,  April  15,  1841. — I do  hereby  certify  that  the  above  account  is  as  near  as  possible. 

John  Wares,  O.F. 


N.  B. — As  the  Ross,  Burnmouth,  and  Coldingham  boats,  during  the  herring  season,  deliver  their 
cargoes  at  Eyemouth,  and  as  these  creeks  are  only  two  or  three  miles  distant  from  Eyemouth,  the  bont9 
and  trade  pertaining  to  those  three  places  should  be  classed  together,  in  comparing  the  extent  of  the 
fishery  on  this  part  of  the  coast  with  that  of  Dunbar. 

2.  Account  of  the  Number  of  Barrels  of  White  Herrings  cured  by  Fish-  Curers  on  Shore,  in  the 
District  of  Eyemouth,  for  the  Year  ending  April  oth,  1841. 

Spittal  ....  7343  barrels. 

Tvveedmouth  . • • 1336 

Berwick  . • • 1097 

Burnmouth  . . • 1218 

Eyemouth  . . . 6808 

Coldingham  . . • 200 

Dunbar  ....  6549 

Leith  ....  5888 

3.  Account  of  the  Number  of  Cod,  Ling,  or  Hake  taken  or  purchased  in  the  District  of  Eyemouth,  by 
the  Crews  of  Open  Boats  employed  in  the  British  Cod  and  Ling  Fishery,  for  the  Year  ending 
April  bth,  1841. 


Spittal  . . . 

. . Nil. 

Tweedmouth  . . 

. • » 

Berwick 

. . „ 

Burnmouth 

. 10,368 

Eyemouth 

. 37,470 

Coldingham 

. . 3,470 

Dunbar 

. . Nil. 

4.  Memorandum  given  to  Mr.  Bowhill,  Writer,  Eyemouth  by  Mr.  Inncs,  Principal  Officer  of  the 
Customs  at  that  Port,  May,  1842:— “The  number  of  vessel  entering  the  port  is,  on  an  average, 
300  yearly.  The  commodities  imported  consist  principally  of  timber,  salt,  drain-tiles,  lime  bone- 
manure,  and  coals.  The  exports  are  corn,  potatoes,  and  fish.”, — See  Supplement  for  similar  Ke  urn 
for  1846.  

* A detailed  survey  of  Eyemouth  harbour  and  bay  was  made  by  Mr.  O.  K.  Calver  under  the  dim' lions  < Captain 
Slater,  in  1839,  a tracing  of  which  might  have  been  procured  at  anytime  by  an  application  to  the  Secretary  of  .the 
Admiralty, — Ed,  our 
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No.  56. 

Statement  of  the  Capabilities  of  Eyemouth  Bay  and  Harbour  for  an  Asylum.  Harbour. 

Eyemouth,  August,  1842. 

On  the  12th  and  13th  July,  1842,  a meeting  was  held  in  Edinburgh  of  the  Scottish  Convention  of 
Royal  Burghs.  On  the  motion  of  the  Commissioner  from  the  burgh  of  Dunbar,  a petition  to  the 
Admiralty,  as  well  as  to  both  Houses  of  Parliament,  was  resolved  on,  requesting  that  an  engineer 
should  be  appointed  to  survey  the  port  of  Dunbar,  so  ns  to  ascertain  whether  a Harbour  of  Refuge 
for  coasting  vessels  could  be  formed  there;  and  praying  that,  if  the  report  was  favourable,  a grant  of 
public  money  should  be  given  to  carry  into  effect  that  object. 

In  the  information  laid  before  the  Convention  to  induce  them  to  make  this  application  to  Govern- 
ment and  the  Legislature,  no  notice  seems  to  have  been  taken  of  any  other  place  than  Dunbar  as 
deserving  to  be  surveyed.  At  the  same  time,  a description  was  given  of  the  capabilities  of  that  port 
for  affording  accommodation  to  trading  vessels. 

The  petitions  to  the  Admiralty  and  to  both  Houses  of  Parliament,  which  appear  to  have  been 
adopted  by  the  Convention,  have  not  been  published  ; but  judging  from  what  was  said  in  recommend- 
ation of  them,  the  following  were  the  subjects  sought  for: — 

1.  That  the  port  of  Dunbar  should  be  surveyed,  to  ascertain  whether  it  was  capable  of  being  con- 
verted into  a Harbour  of  Refuge,  which  would  afford  shelter  to  merchant  and  other  vessels  sailing 
along  the  coast. 

2.  That  this  survey  shnll  be  made  by  order,  and  at  the  expense  of  Government. 

3.  That  if  the  report  of  the  surveyors  was  favourable,  a grant  of  public  money  should  be  given  to 
form  the  proposed  Harbour  of  Refuge. 

If  the  petitions  were  so  framed  as  to  obtain  only  a survey  of  Dunbar,  excluding  all  examination  of 
any  other  place  on  the  same  part  of  the  coast,  it  is  'proper,  for  the  sake  of  the  public  service,  that  a 
survey  so  partial  and  local  should  not  be  agreed  to.  It  is  well  known  that  there  is  at  least  one  other 
port,  viz.  Eyemouth,  about  twenty  miles  south  of  Dunbar,  which  possesses  far  greater  capabilities,  and 
which  certainly  ought  not,  in  any  public  survey  to  be  overlooked.* 

It  is,  indeed,  matter  of  surprise,  that  the  Convention  of  Royal  Burghs,  if  truly  desirous  of  seeing  a 
Harbour  of  Refuge  made  which  would  be  most  serviceable,  not  to  private  interests,  hut  to  the  public 
at  large,  should  not  have  asked  for  a general  survey  of  that  part  of  the  Scottish  coast  to  which  their 
regards  were  confined.  Some  of  those  who  took  part  in  framing  and  recommending  the  petitions 
which  were  adopted,  could  scarcely  have  been  ignorant  of  the  capabilities  of  Eyemouth  bay,  or  of  the 
petitions  sent  to  Government  a few  years  ago,  pointing  it  out  as  a place  where  an  excellent  Asylum 
Harbour  could  be  formed.  If  it  were  possible  to  suppose  that  the  survey  asked  for  by  the  Convention 
was  confined  to  Dunbar,  on  purpose  to  exclude  Eyemouth  from  the  inspection  of  the  Government 
engineers,  lest  it  should  be  preferred,  the  circumstance  would  afford  additional  testimony  to  the  merits  of 
Eyemouth,  and  should  be  a reason  for  caution  on  the  part  of  the  Government  and  the  Legislature  in 
adopting  the  views  of  the  petitioners. 

But  apart  from  the  reasons  which  led  to  an  application  of  so  partial  a public  survey,  it  is  proper  to  attend 
to  the  grounds  on  which  this  application  was  recommended.  It  implies,  of  course, — as  indeed  it  was 
expressly  and  strongly  stated  by  those  who  urged  the  application, — that  at  Dunbar  there  could  be 
formed  a good  Asylum  Harbour  for  the  use  of  merchant  ami  other  vessels  sailing  along  the  coast, 
wherein  they  could  at  all  times  obtain  safe  and  convenient  shelter. 

Aovy,  in  anything  which  follows,  there  is  no  desire  to  disparage  the  capabilities  of  Dunbar.  But  the 
proposition  which  is  meant  to  be  submitted  to  Government,  and  to  the  public  generally,  is  this,— that 
it  at  Dunbar  a good  Asylum  Harbour  can  be  formed, — at  Eyemouth  one  vastly  superior  can  be 
formed,  at  no  disproportionate  cost  of  money. 

This  proposition  rests  on  the  following  special  grounds  : — 

, 1;TT,!il.t  at  Dunbar  the  greatest  depth  in  the  Asylum  Harbour  proposed,  there  is  not  stated 

y . r”,  tr®,1 10  be  mnre  l^an  fathom, — at  Eyemouth,  the  average  depth  of  the  outer  half  of 

an  Asylum  Harbour  formed  there  would  be,  at  low-water  spring  tides,  5 fathoms,  and  that  of  the  inner 
half  2 or  3 fathoms. 


2.  That  at  Eyemouth  the  Asylum  Harbour  would  be  about  500  yards  Ion**  hv  400  wide  : whilst  at 
Dunbar  the  accommodation  would  not  be  nearly  so  great. 

Acvi  mrr  Par*- coast  where  Eyemouth  is  situated,  there  is  much  greater  need  of  an 

Asy  !um  Harbour  for  shipping,  than  at  the  mouth  of  the  Firth  of  Forth. 

Harlm>retnt0re-  er  ll1te'1,sible  tbe  capabilities  of  Eyemouth  for  the  formation  of  an  Asylum 
th.  p-  L ’ „ IT  1S  prefixed,  on  a reduced  scale,  a copy  of  a plan  made  by  Mr.  Mitchell,  the  engineer  of 
-n  .he  rePorted  0n  the  improvements  of  which  he  thought  it  susceptible. 

Hfn"™  „ p,an  ,fc  ™U.be  seen’  that  the  bay  >s  protected  by  a natural  breakwater  of  rocks,  called 
’ r*'ar’  and  ®riS»s-  Dn  each  side  of  this  cluster  of  rocks,  there  is  a passage  into  the  bay, 
hich  passages  are  so  deep  as  to  allow  a considerable  swell  to  roll  into  the  bay. 

1S.u°  ?°ck  Up  one  of  these  passa8es’  in  order  to  convert  the  bay  into  an  Asylum 
" ™ Vd  ?"  iray  £?•  W asi,ated  by  the  swell  which  rolls  in  through  the  north  entrance,  it 

the  .Sr  t Sd  lY  M,u  ¥1,clie,I)  an(l  by  every  other  person  of  experience  or  skill  who  has  considered 
the  subject,  to  block  up  that  passage  by  an  artificial  breakwater. 

-It  all  limpPnTrh  “ Cvery  P*rt  of  the  bay  is  shown  0,1  th«  plan  from  which  it  appears  that 

4 fahomsin  1 abo7e  5 0rJ  fathoms  * *e  outer  half  of  the  bay,  and  above  2 to 

y'  dep",  of  ’ra,er  is  sufficie"1  for  ,he  ,,rB“l 

M,Vl3t£  °f  S'  „h‘rl™r  *tas  be  formed,  can  also  be  deduced  from  Mr. 

of  F! ,iFn”“  he  Bngps  ™ck  to"’ards  the  town,  there  is  a distance  of  520  yetis,  with  adeptb 

1 This  ,1 1 .5  f,lt?om®  5 ecross  the  bay,  from  shore  lo  shore,  the  distance  varies  from  300  to  430  yards. 
„ ‘be  eapaotty  of  the  harbour  would  be  about  200,000  square  yarde.  Now.  allowing  that  each 
vessel  would  be,  on  an  average,  90  feet  long  by  20  feel  wide,  or  occupying  about  200  square  yards  of 
space;  and  that  each  vessel  would  require  about  four  times  more  than  its  own  space  for  swinging  m>J 
wharfage,  Ac.  there  would  be  accommodation  for  about  200  vessels,  of  which  there  niicht  be  fifty  d »»- 
mg  mure  than  15  feet  of  water. 


* A detailed  survey  of  Eyemouth  harbour  and  bay  had  been  < 
Government  survey  of  Dunbar  bay  lias  yet  been  made.— Ed. 


mpleted  by  the  Admiralty  surveyors  ii 
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In  regard  to  the  greater  necessity  of  an  asylum  harbour  in  that  part  of  the  coast  where 
Eyemouth  is  situated  than  at  Dunbar,  no  one  can  have  any  hesitation  who  but  looks  at  a map  of 

th  TliTchief  danger  to  coasting  vessels  arises  during  easterly  gales,  with  a lee  shore  presenting  no  haven 
f safety  Now,  vessels  suffering  under  an  easterly  gale  have  a much  better  chance  of  clearing  the 
1 d near  the  Firth  of  Forth,  than  between  Si.  Abb’s  Head  and  tin-  Fern  Islands.  In  the  former  case 
S | ave  the  mouth  of  the  Firth  to  stretch  across  and  fetch  off  the  land;  and  if  they  cannot  do  s<>, 
tl,pv  have  only  to  run  up  the  Firth  with  a fair  wind  to  Aberlady  Bay,  or  behind  Inchkeith, — at  either  of 
hich  places  they  ride  in  safety.  But  a vessel  near  the  shore,  between  St.  Abb’s  Head  and  the  Fern 
Islands  has  neiiher  of  these  chances  of  escape,  and,  on  the  contrary,  has  a worse  kind  of  shore  to  clear. 
The  coast  there  forms  a sort  of  crescent,  of  which  the  horns  arc  the  two  points  just  named  ; and  it  is 
emeciallv  difficult  for  any  vessel  near  Berkwitli  or  Eyemouth  to  clear  the  land  in  these  circumstances. 
It  is  obvious,  therefore,  that  the  coast  is  much  more  dangerous  to  trading  vessels  at  or  near  Eyemouth 
than  at  or  near  Dunbar,  so  that  an  Asylum  Harbour  would  be  more  valuable  at  the  former  place  than  at 

'^There  .g  an(Jt]ier  consideration,  though  of  minor  importance,  which  ought  not  to  be  over- 
looked. 

The  fishery  trade  is  n 

to  as  well  as  the  shipping  interest.  . , , , . 

It  is  scarcely  necessary  to  say  that  an  Asylum  Harbour  would  he  extremely  serviceable  to  the 
fishing-boats  frequenting  the  coasts,  especially  during  the  season  of  the  herring  fishery,  when,  from 
the  want  of  any  near  harbour  which  can  be  taken  at  all  times  of  tile  tide,  boats  are  frequently  awaited, 
and  valuable  lives  lost.  , . , , . , 

Now  at  Eyemouth  there  is  a very  extensive  fishery  trade  carried  on,  comprehending  not  merely 
herrings,  but  also  cod,  turbot,  and  haddocks.  Ti  e extent  to  which  the  fishings  of  herrings  and  cod  are 
carried  on  may  be  judged  of  from  the  returns  made  to  the  Fishery  Board,  win.  h will  be  found  in  the 
Appendix;  and  th.se  returns  shew  also  that  the  fishery  trade  is  carried  on  much  more  extensively  at 
Eyemouth  than  at  Dunbar,  or.  indeed,  almost  any  of  the  other  ports  along  this  part  of  the  coast. 

‘If,  therefore,  the  number  of  boats  and  lives,  and  the  amount  of  property  engaged  in  the  fisheries,  be 
center  at  Evemouih  than  at  Dunbar,  surely  this  circumstance  affords  an  additional  reason  for  forming 
there  an  Asvlum  Harbour,  which  will  afford  shelter  in  stormy  weather.  The  present  harbour  of 
Eyemouth  is'dry  for  some  hours  about  the  time  of  low  water,  so  that  it  is  only  during  a « ertiun  portion 
of  the  tides  that  the  harbour  affords  shelter  ; and,  moreover,  the  number  of  boats  which  Sequent  the 
port  during  the  herring  season  are  so  great,  that,  when  there  is  much  shipping  in  it,  it  does  not  afford 
proper  accommodation,  even  when  accessible.  . .v-  eamp  risk** 

Those  engaged  in  the  fisheries  at  the  mouth  of  the  Firth  of  Forth  are  not  exposed  to .the «*nw risks 
and  inconvenience.  There  in  . mncl,  gre.ter  nember  of  email  hatbmirs  .tag  h>t part of _ll* 
than  at  or  near  Eyemouth  ; .o  that  there  arc  even  now  greater  facilities  for  earrt  mg  or the sea H«h  ries 
at  and  near  Dunbar,  than  along  the  coast  to  the  south : and  when  the  new  hatbimr “ j*'1'”"1 
is  completed,  it  will  (as  is  said)  be  accessible  at  all  times  of  the  tide.  Even  unmillg,  ‘’“'T  t 
the  trade  at  Eyemouth  is  not  greater  than  at  Dunbar,  ills  but  fair  that  some  a,d  f ™ 
should  be  given  to  the  fishermen  at  tile  former  glace,  as  it  ell  as  at  t le  la  e ■ ■ , , 

Government  (by  which  he  probably  means  the  Fishery  Board)  has  nlrea  y a loot)/  is  to  be 

form  a new  Fishery  Harhoir  there;  audit  is  understood  that  an  add.,, until  . m of  100»  ._ is  o be 
granted  by  the  same  board.  Besides  ail  this,  new  claims  are  made  on  the  pubh e P™ 
enlarge  Dunbar  1, arbour.  But  if  the  public  money  is  to  be  applied  to  such  P“rP°'“'.“  ‘2 

be  proper  to  give  a supply,  in  the  first  instance,  to  a port  which  has  never  rece.ved  a .Inllmg  e ther  from 
the  Fishery  Board  or  the  Government,  whieli  is  frequented  by  at  least  as  many  boats  and  vessels 

Dunbar,  and  where  there  is  a far  greater  want  of  shc'ter.  , w:fhavipwnot 

These  considerations  are  now  humbly  submitted  to  Government  and  P > ^ j>ve_ 

to  decry  or  undervalue  Dunbar  as  a useful  fishing  station,— not  to  exagg  r.«  - , lej  ,n  - 

mouth  bay  for  an  Asvlum  Harbour,  hut  simply  to  shew  that  Eyemou  o runer  site  for  an  Asylum 
survey  wliich  Government  may  institute  with  the  view  of  ascertaining  the  most  proper  for  an  y 


Harbour  on  this  part  of  the  Scotch  coast.  „ , ;An»  wliich 

It  is  proper  also,  that  the  present  Government  should  be  made  aware 

interests  are  to  be  alone  regarded.  . • entPrtninprl  hv  men 

Some  other  documents  have  been  inserted  in  the  Appendix,  s lowing  P ' Q j t^e  a',ivan. 

of  professional  skill  and  nautical  experience,  as  to  the  capahiht.es  of  Eyemouth  B ay  and 
tages  which  would  result  from  the  establishment  of  an  asylum  harbour  there.  It  1 , g 

right  to  publish  these,  in  order  that  the  public  may  see  that  Dunbar  is  not  the  only  place  on 

Strita  metf ”hc  XSTp rtaUM  Appendix, 

statement  which  it  is  understood  was  made  on  the  authority  o From  these  various  >tate- 

The  Floating  Breakwater  Company  fix  their  highest  es  innate  a , • j t|,an  50  OQO/.  a 

ments,  Uule  certain  information  can  be  drawn.  But  the  probability  formless  U.an  ,u  . 


awn.  Jt»ui  me  prouaum-v  «,  0,  0 

secure  and  safe  harbour  coil'd  be  formed  on  a dangerous  part  of  the  coast  capable c ’ 0 h | th  ne'arer 

of  all  sizes;  and  when  it  is  considered  that  no  other  place  the 

than  Aberlady  bay  or  Inchkeith  in  the  Firth  of  Forth,  and  towards  the  soutane’ 


Humber,  about  150  miles  distant,  such  a sum  is  not  too  much  for  so  S™*1  J uire  aif  es_ 
harhour  proposed  to  be  formed  at  Redcar  on  the  Yorkshire  coast,  was  estimated  to  require 
penditure  of  350.000/. 


Appendix  C. 
Eyemouth. 

No-  5(5. 

Statement  of  the 
Capabilities  of 
Evemouth  Bay  and 
H arbour  for  an 
Asylum  Harbour. 
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No.  57. 


No.  57. 

Return  of  Income 
and  Expenditure. 


Return,  of  Income  and  Expenditure. 


Income. 

f 1841. 

1842. 

| 1843. 

Expenditure. 

1841. 

1842. 

1843. 

Harbour  dues 
Ballast  rent 
Steelyard  . 

Account  1 
Current,  j 
Subscription  1 
from  boats/ 
for  light  . 

Total  . £ 

£.  *.  d. 

217  14  7\ 
0 7 6 

0 16  8 

G 11  5 

£.  i.  d. 
190  15  ajL 
4 13  0 

2 5 6 

£.  s.  d. 
206  7 5 
2 12  3 
0 16  3 

7 6 G 

'Cleric’s  salary . . 
Harbour  master’s  1 
salary  . . . J 

Officer's  salary 
Inspectors  salary 
j Rent  of  office  . 
Sundries  for  repairs 
j Miscellanies  . . 
Interest  on  bor-i 
rowed  money  . } 
Building  jeity  and  j 
rebuilding  old> 
quay  . . . 

Enlargement  of  l 

£ 

£.  s.  d. 

8 0 0 
10  0 8 
0 12  0 
i*io  o ! 

64  14  8 
1 10  1 
25  0 0 

1000  0 0 

£.  s.  d. 
8 0 0 
12  16  9 

0 12  0 

1 10  0 
151  14  3 
7 14  8 

£.  n 
8 0 0 

10  13  ty 
0 12  0 
38  10  0 
0 0 0 
34  17  4 
21  13  3 
2210  0 

231  10  2£ 

107  13  11^' 

217  2 5 

1117  13  5 

177  7 8} 

136  15  91 

Amount  of  debt  to  31st  December,  18*15,  2200/. 


Examined  December  21,  1844. 


Thomas  Bowhill,  Treasurer. 
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BERWICK-UPON-TWEED. 

Appendix  C. 


Examining  Commissioner,  Captain  Washington,  R.N.,  F.R.S.  58 

Present: — The  Mayor;  the  Sheriff  (Captain  Smith,  R.N.) ; Captain  Hay  and  L'eu  tenant  Evidence  taken  on 
G-ctzmer,  of  the  Coast  Guard;  Thomas  Gilchrist,  Esq.,  Town  Clerk;  William  Wili.oby,  the  7lli  October, 
Clerk  to  the  Magistrates  ; Dr.  Clark  (J.  P.)  ; Dr.  Johnson  (J.  P.);  Robert  Weddell,  Solicitor  ; 1846. 

Edward  Wii.loby,  Solicitor:  R.  B.  Weatiieriiead,  Solicitor;  Mr.  Robertson,  of  the  firm  of 
RodeRtson  & Co.,  Iron  Founders;  Mr.  Guthrie,  lute  Iron  Founder  ; Mr.  Gowan,  Shipbuilder ; Mr. 

Crossman,  Merchant;  Mr.  Cnisnoi.M,  Merchant;  Mr.  Sinclair,  Agent  to  Lloyd’s;  Mr.  Cle- 
ment Pattison,  Clerk  to  the  Commissioners ; Mr.  Thompson,  Harbour  Master;  Masters  of 
Vessels— John  Thompson,  James  Thomvson,  and  John  Lindsay;  Pilots — James  Wood  ami  Ralph: 

Dixon;  — SwiNnoE,  Pilot  on  board  the  Revenue  Cutter;  J.  M.  Dickson,  Esq.,  (J.  P.,)  George 
Gilchrist,  Esq.,  (J.  P.,)  and  George  K.  Nicholson,  Esq.,  (J.  P.,)  three  of  the  Commissioners  of 
the  Harbour;  the  Reporters  for  the  Berwick  and  Kelso  Warder,  and  Berwick  Advertiser ; several 
mariners.  &c. 

The  Commissioner  opened  the  proceedings  by  reading  the  Royal  Commission.  He  then  stated 
that  this  was  an  inquiry  into  the  past  and  present  stale  of  the  harbour  of  Berwick,  and  its 
capabilities  for  further  improvement; — that  it  was  a public  meeting,  and  that  he  invited  the  remarks  and 
suggestions  of  any  pilot,  mariner,  or  other  person  interested  in  the  welfare  of  the  port.  He  said  that 
in  company  wiili  the  Chairman  and  the  Harbour  Master  lie  had  at  low  water  that  morning  walked 
round  the  harbour  and  made  a personal  inspec  tion  of  the  condition  of  the  pier  and  quays,  and  that  he 
not?  requested  the  evidence  of  those  conversant  wilh  the  harbour  for  many  years, — as  in  harbour 
improvements  there  was  nothing  to  be  done  without  the  benefit  of  local  experience. 

Mr.  Pattison  examined. — Had  been  Clerk  to  the  Harbour  Trust  since  1812.  Previous  to  1808  the 
harbour  was  in  the  possession  of  the  corporation.  At  that  date  it  was  resigned  into  the  hands  of 
Commissioners  appointed  by  Act  of  Parliament,  at  which  time  the  building  of  the  present  pier  was 
commenced  agreeably  to  the  recommendations  of  Mr.  Rennie,  and  from  a plan  furnished  by  him  from 
a survey  made  by  Mr.  Blnckadder.  The  Charter  of  the  town  dated  from  the  reign  of  King  James  in 
1600 ; the  dues  levied  under  its  authority  went  to  the  common  fund ; the  quays  on  the  north  side 
of  the  river  were  built  by  the  corporation.  An  old  pier,  called  King  Edward  VI.  or  Queen 
Elizabeth’s  pier  was  the  foundation  of  the  present  erection.  The  original  number  of  Commissioners 
was  eighteen,  the  present  number  of  these  was  fifteen  ; three  of  these  lived  at  a distance,  and  were 
de  facto  no  longer  Commissioners.  None  of  them  had  been  sailors.  Never  heard  any  complaints  of 
the  constitution  of  the  Board,  which  gave  its  services  gratuitously.  Meet  once  a month  at  least, 
and  ofiencr  when  emergency  requires.  A minute  book  of  the  proceedings  is  kept.  Not  much 
business  before  the  board  for  the  Inst  three  months.  One  or  two  persons  have  made  complaints 
of  the  want  of  accommodation,  both  verbally  and  by  writing.  On  the  22nd  February,  1845,  a memorial 
was  received  from  shipowners  and  others  for  the  erection  of  a breakwater.  Petitioners  were  answered  on 
the  27 tH  March,  to  the  effect  that  until  a report  was  received  from  Mr.  Moor,  their  engineer,  the  Com- 
missioners deferred  the  consideration  of  the  petition. 

The  Commissioner  having  turned  over  the  minutes  of  meetings  succeeding  the  above  date, 
and  finding  no  entry  of  the  reply  sent  to  the  petitioners,  remarked  on  the  omission.  The  minute 
book,  by  Act  of  Parliament,  was  ordered  to  be  received  as  evidence  in  a court  of  law,  and  here  was 
an  omission  of  a very  important  event,  he  feared  therefore  its  value  in  (hat  respect  was  destroyed. 

Mr.  Pattison.— On  the  2nd  April  last  a memorial  was  presented  from  inhabitants  of  Tweedraoutb, 
soliciting  the  erection  of  a wharf  on  the  south  side  of  the  river.  It  was  considered  advisable  not 
to  grant  the  application,  as  there  was  no  surplus  fund ; besides,  the  Commissioners  wished  to  ascertain 
the  effect  the  railways  would  have  upon  their  revenue  before  they  incurred  more  debt.  The  act  em- 
powered the  Commissioners  to  borrow  money  for  the  purposes  of  the  harbour,  whatever  sums  were  ne- 
cessary. There  was  no  limit.  In  1817  the  Commissioners  were  indebted  to  the  Exchequer  Loan  Office, 

20,0001.,  which  had  been  gradually  reduced,  and  the  balance  now  due  was  1,3501.  The  Commissioners 
were  empowered  by  the  44th  clause  of  their  Act  to  examine  and  license  pilots.  Never  heard  any 
complaints  respecting  the  appointments  made.  The  conduct  of  one  or  two  pilots  has  been  complained 
of>  and  some  of  them  have  been  suspended.  The  harbour  extended  from  the  bridge  to  the  sea,  and 
from  the  pier  two  miles  in  every  direction.  There  is  a schedule  of  clues.  The  shore  dues  are  levied  to 
their  full  extent.  The  Act  prohibits  their  reduction.  The  tonnage  dues  are  at  present  only  levied  to 
one-fourth  of  the  sum  mentioned  in  the  Act.  In  1834  these  were  taken  off  altogether.  Renewed 
again  in  1837  to  meet  the  expenses  of  dredging  and  other  improvements. 

Mr.  Thompson. — Had  been  treasurer  and  harbour  master  since  1808.  [Produced  the  office- 
books.]  There  had  been  a very  great  increase  in  the  revenue  of  the  harbour  during  the  last  twenty 
years.  From  July  1810,  to  July  1811,  the  shore  dues  inwards  amounted  to  623/.;  the  same  dues 
from  July  1845,  to  July  1846.  amounted  to  1,3161.  In  1810  the  total  revenue  was  2,545/.;  the 
total  revenue  last  year  was  3,239/.  At  present  the  tonnaue  dues  are  only  a fourth  of  their  amount 
at  the  former  period.  The  maximum  revenue  was  in  1816,  namely,  3,579/.  The  dues  have  been 
lightened,  and  the  revenue  of  the  port  has  been  kept  up.  Since  the  passing  of  their  Act  the 
Commissioners  have  erecied  the  I'glit-house  on  the  pier.  No  charges  are  made  for  it.  Its  cost 

defrayed  out  of  the  harbour  dues.  The  debt  of  the  harbour  is  1,350/.  due  to  the  Exchequer 
Loan  Office,  and  9,000/.  to  private  individuals.  The  half  of  the  debt  due  to  the  Exchequer  will 
a paid  oft'  this  month,  the  remainder  in  October,  1847-  At  present  lie  has  on  hand  a surplus 
0 1 1,818/.,  which  reduces  the  real  debt  to  8,531/.  Some  difficulty  was  experienced  lately  in 
Rising  ihe  money  required  on  bond  of  the  harbour  dues,  when  the  Commissioners  came  forward  an 
became  personally  responsible.  Interest  is  paid  at  the  rate  of  four  per  cent.  The  anuual  statement  of 
acci'lnt ‘n  the  form  rendered  to  th-  town  council  was  submitted. 

Ihe  Commissioner  made  several  remarks  as  to  the  want  of  explicitness  in  the  accounts.  So  far 
rom  affording  the  fullest  information,  the  mode  of  stating  them  seemed  calculated  to  give  as  little  as 

Q 2 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


116 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Berwick. 

No.  58. 

Evidence  taken  on 
the  7th  October, 
1846. 


possible.  He  recommended  that  the  expenditure  shou'd  be  classed  under  separate  heads,  as  salaries 
new  work,  repairs,  dreduii'g.  &c.;  and  said  that  he  felt  it  his  duty  to  remind  the  Trustees  that  they 
were  administering  a public  trust,  and  that  their  accounts  therefore  should  be  so  made  out  as  to  be  in- 
telligible to  the  public. 

Mr.  Thompson.— The  receipts  are  placed  in  the  bank,  and  when  the  surplus  over  the  expenditure 
amounts  to  1,000/.,  debt  to  tl'at  amount  is  paid  off. 

The  Commissioner  remarked  lie  was  glad  to  hear  so  favourable  an  account  of  the  business  of  the 
harbour.  As  far  as  a cursory  inspection  would  enable  him  to  judge,  the  treasurer’s  books  were  in  good 
order.  With  the  exception  stated  above,  all  appeared  correct. 

Mr.  Thompson  continued. — He  was  also  harbour  master.  There  was  no  resident  engineer.  One 
was  engaged  when  his  services  were  required.  Recollected  the  commencement  orthe  pier,  and  surveys 
and  reports  being  obtained  from  Mr.  Rennie  and  Mr.  Blackadder.  Mr.  Fox  was  the  resident 
engineer.  The  pier  is  upright  ; was  completed  in  1822,  and  cost  about  72,000/.  Its  entire  length  is 
2,500  feet.  It  is  founded  on  rock  and  on  piles.  Is  built  of  sandstone  procured  at  Hudshead.  The 
foundations  are  not  deep.  Some  of  them  are  to  be  seen  at  low  water.  Have  given  way  at  several 
places  and  at  different  times,  and  they  would  not  admit  of  deepening  the  harbour  another  foot  without 
beintr  secured. 

The  Commissioner  remarked  that  this  was  truly  to  he  regretted  after  so  large  an  outlay  as  72,000/., 
but  he  was  compelled  in  justice  to  admit  that  it  was  no  more  than  had  occurred  to  many  other  pierson 
the  coast. 

Mr.  Vattison  stated  that  great  opposition  was  experienced  from  the  owners  of  fisheries  on  the 
building  of  the  pier,  which  had  cost  the  Commissioners  a great  deal  of  money,  and  had  prevented  a 
great  public  work  from  going  on,  so  much  so  that  a gap  of  80  feet  in  extent  had  been  left,  and  only 
closed  after  considerable  delay.  The  repairs  lately  given  to  the  pier  have  been  well  done.  Some  of  the 
stones  placed  thereon  are  3 and  others  4 ions  we  glit — 17  feet  to  the  ton.  The  parapet  wall  was  too 
light,  and  the  sea  washed  stones  of  ii  tons  weight  into  the  river,  but  it  has  stood  well  since  these  larger 
stones  were  put  there.  There  are  now  stones  loose  in  the  face  of  the  pier,  which  required  immediate 
repair.  Several  stones  are  washed  out.  Mr.  Moor  was  called  on  to  make  a report  and  give  an  estimate 
a year  atro,  but  nothing  has  been  done. 

Mr.  Thompson’s  opinion  was  that  no  repairs  would  be  required  for  five  years. 

The  Commissioner  thought,  from  what  lie  had  seen  that  morning,  in  walking  to  the  end  of  the  pier, 
that,  if  repairs  were  deferred  so  long,  the  Harbour  Commissioners  would  find  it  a mistake. 

[A  long  d’seussion  ensued  respecting  the  formation  of  docks  and  other  improvements  contemplated 
some  years  ago,  and  Mr.  Rhodes’s  and  Mr.  Cubiit’s  reports  thereon.  These  alterations  were  estimated 
by  Mr.  Rhodes  to  occasion  an  outlay  of  120,000/.,  and  the  difficulty  of  procuring  this  sum  caused  the 
scheme  to  be  abandoned.  This  was  in  1838.] 

Mr.  Pattison. — The  pier  end  was  fortified  in  1844  to  protect  the  light-house.  Is  of  opinion  that 
the  pier  is  placed  in  the  best  direction.  The  light-house  was  built  in  1826.  It  showed  a fixed  light  and 
a tidal  light,  when  there  was  a depth  of  10  feet  water  over  the  bar.  The  quay  on  Carr  Rock  was  built  in 
1836,  and  the  road,  2,500  fi-et  long,  made  from  thence  to  the  pier.  The  dock  was  two-thirds 
re-made,  and  the  quay  near  the  bridge  rebuilt  at  an  expense  of  600/.  The  steam-boat  jetties  were  built 
in  1838,  and  had  3 feet  water  alongside  them  at  low  water  springs.  The  bed  of  the  river  is  gravel,  and 
there  is  a hole  10  feet  de-p  on  the  north  side,  scoured  by  the  rush  of  the  water  through  the  bridge. 
The  bridge  has  fifteen  arches,  and  the  piers  are  defended  by  starlings.  Is  of  opinion  these  do  no  harm. 
The  tide  flows  eight  miles  above  the  bridge  as  far  as  Norliam  Castle;  freshes  cause  much  damage, 
occasionally  bringing  down  trees  and  stone*  into  the  harbour.  In  1831  an  extraordinary  fresh,  with 
ice.  blocked  up  the  entrance  and  opened  anoiher.  So  much  damage  was  done,  that  Mr.  Rhodes,  who 
was  consulted,  recommended  a pier  on  the  south  side.  A pier  was  prepared  for  the  ballast  quay.  The 
Harbour  Commis-ion-rs  deliberated  respecting  it,  but  fishing  rights  would  have  interfered.  A dock 
was  proposed,  but  negatived. 

Mr.  Thompson  resumed. — The  dredging  mach’ne  had  been  of  great  use.  It  had  deepened  the  river 
4 feet  6 inches  from  the  bridge  to  i he  sea.  With  its  barg-s  and  apparatus  it  cost  4,616/.  From  forty 
to  fifty  vessels  lie  in  the  river.  No  damage  occurs  to  vessels  alongside  the  quays.  There  are  sixty 
vessels  belonging  to  the  port.  The  S.E.  is  the  most  exposed  quarter,  and  that  wind  causes  much 
swell.  Steamers  of  500  tons  ply  to  London.  No  wrecks  take  place.  The  bar  is  of  rock,  and  might  be 
removed. 

The  Commissioner  enquired  whether  any  endeavour  had  been  made  to  reduce  the  bar,  and  being 
informed  there  had  not,  remarked  that  it  was  in  a great  measure  in  vain  to  proceed  with  internal  im- 
provements while  they  kept  the  door  closed.  Having  signified  that  he  had  gone  through  his  routine  of 
inquiries,  he  stated  if  anv  person  present  wished  to  make  any  remarks  he  was  prepared  to  hear  him. 

Mr.  Robertson,  of  Tweedmouth,  after  remarking  that  he  had  been  informed  of  this  meeting  on  7 
half  an  hour  ago,  and  consequently  was  ill  prepared  to  state  concisely  his  opinions  on  the  state  of  the 
harbour,  proceeded  to  call  the  attention  of  the  Commissioner  to  the  memorial  presented  by  the  inhabit- 
ants of  Tweedmouth  for  wharf  accommodation  on  the  south  side  of  the  river.  The  memorial  was 
produced,  also  the  reply  of  the  Commissioners.  ( See  Appendix,  No.  70.)  The  latter  assigned  as  their 
reason  for  non-compliance  with  the  request  the  want  of  funds,  and  the  wish  to  ascertain  the  effect  the 
railways  would  have  on  the  harbour  receipts. 

The  Commissioner  said  he  would  take  charge  of  the  memorial,  and  it  would  receive  consideration 
elsewhere. 

Mr.  Robertson  said  the  memorialists  would  be  content  with  a timber  or  open  pile  erection,  so  that 
they  might  be  able  to  discharge  their  vessels  at  all  states  of  the  tides. 

Captain  Hay,  R.N. — Inspecting  Commander  of  this  district  and  harbour;  acquainted  with 
Berw  ck  for  ten  years.  In  bis  opinion,  a landing  place  is  warned  on  the  South  side.  The  sea  has  bsen 
making  serious  inroads  lately  on  the  north  side  of  the  harbour ; thinks  the  best  remedy  would  be 
the  erection  of  a breakwater  to  extend  out  into  the  river  from  Coxon’s  Tower,  which  would  breaK 
the  heavy  swell  that  now  rolls  in  over  the  Spittal  Point  in  easterly  gales,  and  prevent  the  damage  done 
to  shpping,  which  can  scarcely  be  held  at  their  moorings.  In  proof  the  following  letter  was  read: 
Sin,  Berwick-upon-Tweed,  October  7, 

I conceive  it  to  be  my  duty  to  acknowledge  the  kind  assistance  afforded  me  by  one  ot  y°u 
preventive  men,  without  whose  aid,  I have  every  reason  to  believe,  my  sloop  would  have  been  os 
entirely  owing  to  the  want  of  protection  at  the  ballast  quay,  where  the  surge  is  so  heavy,  that  no  vessel 
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■ f A memorial  was  some  time  ago  sent  to  the  Harbour  Commissioners,  praying  Appen 
can  lie  there  ikUW-  be  crected  near  Coxon’s  Tower,  which  the  masters  trading  to  the  port  are 
that  a breakwater  tha  desired  effect  of  breaking  the  surge,  and  protecting  the 


Berwick. 
No.  58. 


unanimously  <“  ionerg  were  advised  by  Mr.  Moor,  that  the  surge  did  not  run  in  ute  airecuu.  No>  58. 

shipping-  aIi  d they  therefore  refused  the  application.  Experience  has  proved  Evijence  taken  on 

of  A*  live  mtoM  from  contrary,  I therefore  humbly  cm.ethu.  you  w.Ll  be  the  7th  October, 

the  injury  1 a rieva„oe  to  the  TiJal  Harbours  Commissioners,  tvlro  areto  be  Imre  to-morrow.  1848. 

pleased  to  represent  unofe-i  j am,  &c.. 

To  Captain  Hay,  R.&;  Inspecting  Commander.  JoIIN  Chisholm 

a Mr  Putsholm  were  of  opinion,  that  such  a breakwater  is  required  to  still  the 
WB!Jrrin  ^hartouf and  to  shelter  a portion  of  the  beach  where  vessels  may  he  laid  ashore  to  be 

^paired.  engineer,  whose  opinion  was  opposed  to  such  a 

JLTr' in.teS,  the  extend  of  the  ballast  ,„.y,  for  280  too,. 

‘^tTrwlt'ir.naUvj eof  Berwick ; to.  to- >« 

bo«d  .be  revenue  cutter  on  to  ation.  years  ago  he  lay  /flout 

E?dS 13 Sf  water,  where  there"  re  not  0 fee,  now.  Ore,  the  bat  there  is  full  as  much 

r":;yah;^ 

The  range  of  Snefit,  if  not  carried  out  too  fir.  There  are  twelve  pilots 

proposed  from  Coxon  s lo  ..  ...  . The  wrecks  he  remembers  are,  the  Alias,  at  the 

£ it  think  the  Shad  is  lower  than  formerly.  Cannot  eonre  up  now  with _ oa  ^ 

ri“£  can  *-  *»«  *«• 

used  to  cut  across  it,  which  they  ,cannot ; d®  “® *1  the  ranffe  at  tl,e  quays  causes  great  inconvenience, 

James  Thompson,  master  manner,  states  that  the  range ■.  4 wanted, 

and  sometimes  damage.  Thinks  t was,  that  it  would 
[The  Harbour  Commissioners  objection  to  a bre  and  thus  endanger  the 

Lave  the  effect  of  further  diverting  the  stream  of  the  rivei  to 

permanency  of  Spittal  Point.]  . :„0nP«iinn  of  the  nlans  would  enable  him  to  judge. 

The  Commissioner  said,  as  far  as  a cursory  P not  otJa8ion  the  injury  apprehended,  and 

such  an  erection,  if  not  extended  too  far  ,"lo.t.h®  ’ d lhe  Commissioners  to  take  tlie  subject  into 

might  effect  the  good  devised;  but  whatever  was  agreed  upon  as  the  best  plan.  The 

their  serious  consideration  at  once,  and  carry  o _ f .,  L.arefuUv  watched  ; by  tins  mode  of 
breakwater  might  ho  extended  grade. ly.  .'i” 

proceeding,  no  great  damage  could  arise.  It  was  not  me  tune  J remarted  that 

Janes  Wood,  on  being  asked  if  he  could  suggest  be  civeo  t0  vessels  in  coarse 

what  appeared  the  first  want,  it ibis line,  *,  „ ,he  _Uota  cohid  not  go  out  to  them, 

weallier,  to  intimate  the  depth  of  water  on  the  bar.  ™d.  . , ht  b„tice  was  given  of  10  feet  water 

He  recommended  a flagstaff  on  the  hght-hooso.  Dorm "g1  ’ ° 

being  on  the  bar  by  the  tidal  light,  but  during  le  y » w0,lU  lc  lost  in  carrying 

The  CoMwissioNEa  approved  of  the  suggestion,  r tl[(,  ajvantage  of  it. 
it  into  effect.  He  was  sure  the  Harbour  Trustees  . , . , p is  recommendation  should 

receive  their  earliest  consideration.  [Ine  tiagsia  _ , 

The  Commissioner  enquired  whether  any  life-boat  was  in  1 e neiohbourhood  had,  by 

Captain  Hay  said  that  eleven  years  ago  the  i“b^’'“"ta°gf‘.goa,.  When  the  boat  fir-t  arrived, 
voluntary  subscriptions,  raised  300/.  for  tlie  purp  • cjiaro>e  of  it,  the  public  lost  all 

through  the  unskilful  treatment  of  the  j had  therefore  been  laid  up  lor  several  years ; 

confidence  in  its  safety,  and  no  one  would  sail  m . • 

hut  he  had  been  informed  the  other  day  that  it  was  mg  1 * through  the  door  of  its 

Mr.  WeatheRhead  remarked  that  some  person  had  fired  a pistol  shot  through 
storehouse,  which  had  perforated  the  hull  of  the  boa  • wantonness  should  he 

The  Commissioner  was  surprised  to  hear  this  latter  statement.  Thut  such  w 
found  on  the  sea  coast,  was  perfectly  astonishing.  . bv  handin«r  to  the  Com- 

Mr.  Robertson  renewed  the  discussion  on  the  ch  town  council,  on  the  subject  of  their 

missioner  the  opinion  of  counsel  lately  procured  by  lhe  boro  g “ L Mr.  Robertson  said  ihe 
power  to  enforce  the  production  of  a more : explicit  an  Qf  a burlesque,  as  it  was  drawn  up  m 

statement  annually  produced  to  the  counci . was  no  g nerson  to  gain  knowledge  from  it. 

such  a manner,  and  contained  so  little  information  as  J _on  wlffch  counsel’s  opinion  was 

The  council  made  application  for  a fuller  account,  am  wa is  the  matter  was  dropped, 

obtained,  and  that  being  adverse  to  the  enforcing  of  a account  to  the  effect  that 

The  Commissioner  said  he  had  already  expressed  Wmself  regarding  ^ ^ of  t,ie  harbour 

it  was  impossible  for  any  stranger  to  understand  it,  or  o . be  annually  produced,  and  that 

stood.  The  Act  of  Parliament  ordered  a statement  or 
clearly  implied  such  a statement  as  was  intelligible. 
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Mr.  Robertson  said  the  request  for  a fuller  statement  originated  in  the  desire  for  a revision  f u, 
schedule  of  dues.  These  continued  as  originally  fixed  in  1808,  and  when  it  was  remembered  th 
many  changes  in  business  and  in  goods  had  occurred  since  that  period,  the  inequality  of  many  0f  th 
charges  would  be  apparent.  ** 

Mr.  DrcKSoN  remarked  that  a great  difficulty  in  getting  the  different  trades  to  agree  as  to  t! 
changes  would  be  experienced.  ° Ie 

Mr.  Crossman  observed  that  he  was  one  of  the  oldest  tradesmen  in  the  town,  and  he  was 
aware  of  any  general  dissatisfaction  with  the  charges  in  the  schedule.  No  meeting  of  tradesmen  l!  | 
been  held  on  the  subject,  and  the  dissatisfaction,  he  believed,  was  merely  individual.  “ 

Tii e Commissioner  found  the  difficulty  alluded  to  by  Mr.  Dickson  to  exist  at  all  ports, 'but  he  hon  a 
the  Harbour  Commissioners  would  give  the  subject  their  consideration.  ' C 

[Some  inquiries  followed  respecting  the  value  of  the  fisheries  on  the  Tweed,  and  whether  the  pro 
prietors  of  these  were  found  to  oppose  improvements  to  the  harbour.  The  answers  elicited  were  i" 
the  effect  that  the  rental  of  the  fisheries  was  somewhere  about  8,000/; — that  instances  of  opposition 
to  improvements  had  been  experienced.]  1 

Mr.  Weddell  said,  that  observing  that  the  Commissioner  was  anxious  to  know  the  date  of  the  first 
pier,  he  had  much,  pleasure  in  furnishing  him  with  the  following  notes : — 

From  MS.  Harl.,  7017,  Art.  38,  ( British  Museum). 

"A  discriplion  of  Berwick . — • * • • It  hath  had  a goodly  peere,  containing  about  240  yards  m 
length  ; but  envious  time,  y°deuourer  of  all  tilings,  hath  decayed  it.” 

This  MS.  was  probably  written  in  the  reign  of  Charles  I. 

Sadler's  Slate  Papers,  vol.  i.  pp.  389,  390. 

In  August,  1559.  1st  Elizabeth,  the  Queen  ordered  Sir  Ralph  Sadler  to  go  to  Berwick.  The  following 
is  a copy  of  part  of  his  instructions 6 
“Item,  From  thens  lie  shall  go  to  Berwvke,  and  there  take  a view  of  the  fortifications  and  works 
and  procure  at  Sir  Richard  Lee’s  hands,  and  with  the  treasurers  or  otherwise,  if  it  may  then  con- 
veniently be  done,  the  total  charge,  though  it  be  hut  in  an  estimate  of  the  fortification  of  the  new  peee 
and  fort  that  was  began  in  King  Edward’s  time  and  since  relinquished.’' 

In  the  Cottonian  Library,  (British  Museum,)  Aug.  1,  vol.  ii.,  p.  14,  is  “ A highly  finished  plan  of 
Berwick-upon-Tweed.”  The  t.tle  is  “The  true  description  of  Her  Majesties  towne  of  Berwick.”  It 
appears  to  be  the  workmanship  of  a fore’gn  artist,  and  was  probably  drawn  soon  after  the  new  fortifica- 
tions were  finished  by  Queen  Elizabeth.  It  contains  a plan  of  the  pier. 

Among  “ the  State  Papers”  ate  full  accounts  of  the  new  fortifications  by  Elizabeth,  and  I think  it 
probable  that  they  may  also  contain  an  account  of  the  completion  of  Edward  VI.’ s pier. 

Berwick,  October  8,  1846.  R.  Weddell. 


Sir, 


No.  59. 

Return  to  Order  of  the  House  of  Commons,  of  the  9th  August,  1844.  ZZZLA  ] 

Berwick,  March  1,  1845. 

. 4 Redirections  of  the  Berwick  Harbour  Commissioners,  acting  under  an  Act,  intituled  "An 

Act  for  rebuilding  the  Pier,  and  for  improving  the  Harbour  of  Berwick-upon-Tweed,”  I beg  leave  to 
intimate  that  X have,  according  to  your  directions,  by  this  day’s  mail,  forwarded  to  you  copies  of  all 
the  reports  and  plans  in  the  Commissioners’  possession,  except  one,  the  original  being  sent.  I have 
mar  ei  in  the  margin  of  each  report,  in  red  ink,  the  several  works  recommended,  and  what  have  been 
executed.  ’ 

A little  delay  las  been  occasioned  in  forwarding  the  plane  by  the  miscarriage  of  the  parcel  from  tie 
Exchequer  Loan  Office,  but  it  is  hoped  that  the  delay  will  not  have  caused  any  inconvenience. 

I have,  &c., 

To  the  Hon..  Manners  Sutton.  Clem.  Pattison,  Clerk  to  the  Commissioners. 


List  of  Plans  and  Reports. 

Report  1. — Mr.  Rennie’s  Report  . . _ Dated 

Plan  1.— Plan  by  Mr.  Blackadder  ’ 

» 2. — Mr.  Rhodes’s  Report 

Plan  2. — Plan,  with  red  lines  . . ” 

„ >’  3.— Elevations  of  Plans  of  Jetties,  No.  2 

» 3. — Mr.  Rhodes’  Report 

Plan  4. — See  Plan  of  this  date  , . ” 

„ 4. — Mr.  Cubitt’s  Report 

. SanS— Plan  by  Mr.  Blackadder.  Original  sent, 

” hjr- '“fa*  Eap>>rt  . . . DatEd 

„ 6. — Mr.  Rhodes,  s Report 

Plan  6. — Plan  . . 

» 1. — Mr.  Rhodes's  Report 

In  all  seven  reports  and  six  plans 


February  9,  1807. 
Ditto. 

July  25,  1835. 
Ditto. 

Ditto. 

February  25,  1836. 
Ditto. 

January  21,  1837 
May,  1837. 

January  13,  1838. 
September  14,  1838. 
August  11,  1838. 
September  27,  1838. 
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No.  60. 

Report  on  the  Harbour  of  Benoick-upcn-Twecd,  by  John  Rennie,  Esq. 

London,  February  9,  1807. 

i rps  are  better  situated  for  trade  than  the  town  of  Berwick-upon-Tweed.  The  interior  country 
• f ‘mf Tweed  abounds  in  salmon,  and  there  is  no  place  near  which  can  at  all  come  in  competi- 
is  teruie,  Evemouth ; but  here  the  harbour  is  small  and  the  water  shallow.  Berwick  may  > 

t'on  f ' b ’ aid  exclusively  to  possess  an  extensive  and  fertile  tract  of  back  country  that  can  have  < 
™ other  convenient  and  cheap  means  of  exporting  its  produce,  or  importing  such  articles  as  are  re- 
i°  ,1  but  throueh  this  harbour.  It  is  therefore  rather  extraordinary  that  a town  with  such  a popu- 
lation as  Berwick,  situated  on  so  fine  a river,  and  with  so  fertile  a country  behind,  should  have  no 

hotter  harbour  than  is  now  here.  . _ . , , c . 

In  former  times,  when  England  and  Scotland  were  separate  nations,  Berwick  was  a place  of  great 
'innnrtince  as  a military  station,  and  was  probably  also  a place  of  considerable  trade. 

In  the  rei^n  of  Queen  Elizabeth  it  is  said  that  a pier  was  built  on  the  Beacon  Rock,  the  foundation 
nf  which  I traced  for  a considerable  extent,  but  the  pier  itself  is  almost  entirely  demolished.  When 
that  uier  was  in  existence  the  harbour  was  said  to  be  good,  and  that  its  decay  kept  pace  with  the  decay 
nf  the  uier  • be  that  as  it  mav,  the  harbour  at  present  is  in  a very  bad  state,  both  in  regard  to  depth 
of  water  and  exposure ; something  therefore  is  greatly  wanted  to  shelter  the  harbour  and  to  enable 
vessels  to  enter  into  or  go  out  more  expeditiously  and  safely  than  they  now  do.  . _ , T. 

The  river  Tweed  is  probably  the  third,  if  not  the  second  in  point  of  size  of  any  in  Scotland.  Its 
emirse  is  alono-  the  tract  of  country  which  drains  into  it,  is  high  and  extensive  ; in  heavy  rains,  there- 
fore the  floods  are  large,  and  were  its  course  properly  directed  at  its  entrance  into  the  sea  below 
Berwick  a depth  of  water  would  thereby  be  obtained  sufficient  for  the  largest  merchant  ships  that  are 
likelv  to  freauent  those  seas;  but  while  it  is  allowed  to  meander  among  the  sands  as  it  now  does,  and  its 
course  at  the  entrance  obstructed  or  turned  in  different  directions  when  water  is  short  in  the  river 
according  as  the  storms  prevail,  it  cannot  therefore  be  expected  that  either  the  channel  ahnul  1 be  regular 
or  the  water  deep,  until  the  river  is  confined  by  artificial  means,  and  sheltered  from  the  effects  of  storms 
that  tend  to  change  its  course.  . . . , . 

The  pier  built  in  tile  reign  of  Queen  Elizabeth,  SO  far  as  I could  trace  It,  seemed  to  be  placed  in  as 
coed  a direction  as  it  well  could  be  to  shelter  the  harboor  from  storms  with  north-easlerly  winds  but 
it  is  suite  exposed  to  those  which  come  from  the  southward  of  east,  as  the  entrance  lies  m a direction 
east  south-east  and  west  north-west,  the  greatest  swell  within  the  harbour  la  with  east  and  south- 

%mKfwinds  occasion  the  heaviest  swell  on  the  bar,  but  it  does  not  run  far  up  the tarltwtr.  The 
most  hazardous  situation  vessels  can  be  in,  is  when  entering  or  gong  out  of  the i harbour , the  mod 
therefore  that  occasions  the  greatest  swell  at  the  entrance  is  that  which  IS  most  to  be  guarded  a^.nst 
and  as  the  north-easterly  wind,  occasion  the  heaviest  swell  on  the  bar,  I 

the  evtrcmilv  of  the  Beacon  Rock,  along  the  rock  quite  to  Crabwater,  and  f,om  thence  return  to 


from  the  extremity  of  the  Beac<*n  Rock,  along  the  . — ■ -t — --  - - , 

the  heights  of  Magdalen  Fields,  as  represented  by  the  letters  L.  M.  N.  »n  Jhe  P a"  , 

This  pier  will  completely  shelter  the  entrance  from  north-easterly  winds,  and  will _ 
nore  smooth  on  the  bar ; but  when  storms  come  ft 
by  this  means.  As,  however,  the  tide  flowing  in 


L'tns  pier  will  completely  stieiter  tne  entrain*  iru«>  - > , , -,,  . -fl-.-j-j 

■e  smooth  on  the  bar ; but  when  storms  come  from  south-easterly  points  no  she  ter  wil  be  afford led 
this  means.  As,  however,  the  tide  flowing  into  the  harbour,  and  ebbing  oat  of  it. 1 tog.  her  with 
the  water  and  Hoods  of  the  Tweed  will,  by  this  pier  be  confined  to  one  I regular  channel,  I w I be 
scoured  out  and  widened,  so  as  to  give  more  room  for  vessels  to  work  into  and  out  of  the  harbour 
than  they  now  have.  Out,  as  1 am  informed,  that  the  bottom  under  the  sand  » roe f.  "»  p^at 
additional  depth  can  he  expected  ; this,  for  the  usual  class  oi  vesselst  la  Ic  i 1 . 

net  necessary,  there  being  depth  enough  already.  Spring  tides  usually  rise  from  14  to  la  leet, 

T !i°' hi|h  M^of  an  ordinary  spring  tide,  there  is  from  19  to  30  feet  of  depth  on  ‘g  « "> 
25  at  outwater  on  the  stell,  20  to  21  feet  near  Spittal,  and  from  13  to  15  feet  at  the  quay  , 

and  this  will  not  be  at  all  affected  by  the  proposed  pier.  , flip  channel  is 

be  effectually  done  to  deepen  this  upper  part  of  the 


Nothing 

contracted 


as  to' confine' the  floods  into  a narrow  compass;  they  f°°ihe  Car^Rock, 


deeper;  this  might  be  done  to  great  advantage  opposite  the  quay,  and  from  thence  to  t -e  .•  * 

were  it  not  for  the  salmon  fishery,  which,  although  I am  not  liobmd  to  think  any  j 1 1 

would  arise  in  contracting  the  river,  yet  I fear  those  interested  m the  * hety  would. ehjeM  to«y 

material  contraction  above  Spittal ; and  if  no  contraction  can  lie  allowe  , ’■  salmon 

all  obstructions  from  tho  sides  and  bottom  of  the  river  that  cut  without  pr.J»d.» .to 

fisher,  be  done;  and  by  having  one  or  two  machines  to  take  up  ball.,  for  the  on  0 ^shipping  m the 

river,  I ,ra  persuaded  that  in  a short  lime,  the  additional  depth  of  a foot  or  IS  inches  may  be  obtained 

P>-«  in  a very  bad  eta<e,  and  »o  convenient  d«io, 
inlet  any  where  upon  it  for  shelter  during  ice,  floods,  or  storms  of  Booth  easterly 


e built  should  form  a regular  sweep,  s 
me  tuuuJatinns  are  laid  deep,  and  the  channel 

ballasted,  I have  no  doubt  there  will  soon  be  16  or  16fc  feet  of  water  in  spring  tides,  clear  along  the 


therefore,  ought  to  he  done  in  this  way,  and  such  walls  aa  are  “‘‘"“'.'V'T"'  " S’  ttl(>  »hnnnel  well 
not  to  interrupt  the  course  of  the  river;  and  if  the  fnundations  are  laidfcep. 


By  i pier  on  the  north  side  of  the  channel  at  the  Beacon  Rock,  the 


town  quay. 

*■  ^ »iu  bs 

‘^rSiuttlncd,  as  weii  as  the  shifting  sand  to  «■»  <£ 

means  the  entrance  for  vessels  will  be  greatly  improved,  yet  I fear  a heavier  sw  and  0Pf 

the  harbour ; and  thereby  may  render  the  berths  of  vessels  lying  at  the  quay  y> 

course  less  safe,  than  they  now  are.  . v,,e(.1rwater  mav  be 

Should  this  prove  to  be  the  case  in  any  considerable  degree,  ! i w00^en,  i(  h ad  |Yin<r  in  such 
made  from  the  Green  Shore  or  point  just  below  Spittal,  towards  the  nor  i,  S f rendering  the 
a direction  as  to  give  a turn  to  the  in- run  of  the  seu  at  the  entrance  and  pre  e . ^9 &][  q{  the  ^orli. 

berths  of  vessels  at  the  quay  unsafe ; or  perhaps,  a short  jetty,  built  from  e 1 but  j wou|d 

fication,  to  turn  the  force  of  the  sea  towards  Tweedmouth,  might  answer  1 p P * 
greatly  prefer  the  former. 
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wick. 
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Powers  should  be  obtained  in  the  Act  of  Parliament  to  enable  the  mayor  and  burn-esses  of  B 
to  erect  whichever  shall  be  found  most  eligible  on  trial,  after  the  north  pier  is  finished  ■ b tTl  ’ 
no  doubt  that  from  Spittal  Point  will,  under  all  circumstances,  be  preferred,  if  any  is  wanted  at  all 

The  pier  proposed  to  be  erected  on  the  Beacon  Rock,  should  have  proper  capslerns  and  non 
it,  to  make  fast  the  lines  to  heave  vessels  in  or  out  as  may  he  required  ; and  a small  lio-ht  sL 
placed  on  the  pier  head  for  the  Use  of  the  vessels  at  nii^ht.  A warping  buoy  should  aho  be  Hr  ** 
without  the  bar,  to  enable  vessels  to  warp  out  in  moderate  weather,  and  this  should  be  ,i,mo , '■  j.Ust 
little  delay  as  possible.  'Vl  M 

I have  estimated  the  expense  of  the  pier  on  the  Beacon  Rock,  with  the  return,  at  27  000/  wV  Kr 
think  will  fully  cover  the  expense,  having  kept  the  prices  very  high.  ’ n * 

This  estima  e is  made  on  the  supposition  that  stones  are  got  in  part  from  the  hill  face  just  ah 
the  bridge,  and  in  part  from  the  quarries  on  the  south  side  near  to  the  Carr  Rock  ; probably  ^ 
may  be  got  from  the  northward,  when  the  weather  is  fine;  but  I do  not  think  much  dependan^m*6 
be  placed  on  any  stone  that  is  to  he  brought  coastwise.  ^ 

The  plan  I have  described  seems  to  me  to  interfere  in  no  respect  with  the  fishery  ; the  fisheri 
will  be  left  in  possession  of  every  thing  they  now  enjoy,  except  the  two  stells,  the  Dun  Cow  and  lift 
above.  These  I propose  to  remove,  as  injurious  to  the  harbour. 

The  Gut  will  also  lie  stopped  up,  so  that  the  pilots  will  not  be  able  to  go  out  in  that  direction  this 
will  no  doubt  be  some  inconvenience  to  them,  but  that  is  nothing  when  put  in  competition  with  th 
injury  it  does  to  the  harbour. 

A boat  harbour  may  be  made  under  the  cliff  to  the  north,  as  very  sensibly  proposed  by  a member 
of  the  corporation,  and  from  thenee  they  ran  go  out  when  it  suits  them. 

I am,  therefore,  decidedly  of  opinion,  that  no  injury  will  by  this  plan  be  sustained  by  any  class  of 
people.  3 

Estimate  of  the  Expense  of  a Pier  proposed  to  be  built  on  the  Bcacoti  Rock  at  Berwick-upon-Tweed. 

To  2,600  cubic  yards  of  large  nibble  foundation  at  the  outer  end  of  the  pier,  at  7s.  1,260  0 0 

To  15,466  cubic  yards  of  masonry  in  the  two  walls  of  the  pier  on  the  Beacon  Rock, 
being  640  cards  in  length,  to  be  built  of  large  Ashlar  stones,  at  15f. 

To  23,790  cubic  yards  of  filling,  witli  rubble  and  gravel  between  the  walls,  at  4a-. 

To  1,300  cubic  yards  of  parapet,  to  be  done  entirely  with  cut  stone,  at  18a-  . 

To  4,082  square  yards  of  carriage  paving,  at  3s.  6rl. 

To  3,878  cubic  yards  of  Ashlar  masonry  in  the  two  walls  of  the  return  pier,  at  12s. 

To  310  run  yards  of  filling,  with  rubble  and  gravel  between  the  walls,  at  3s.  Gd. 

To  1,395  square  yards  of  carriage  paving,  at  3s.  6d. 

To  5L5  cubic  yards  of  parapet,  to  be  done  entirely  with  cut  stone,  at  18s. 

To  iron  bars  in  the  pier,  utensils,  and  incidental  expenses 


John  Rennie. 


. 11.599  10  0 
. 4,758  0 0 

• 1,170  0 0 

714  7 0 

. 2,320  16  0 

8S3  10  0 

294  0 6 

463  10  0 

. 3,530  6 6 


£-27,000  0 0 


No.  61. 


First  Report  on  the  Harbour  of  Berwich-upon-Twced,  by  Thomas  Rhodes,  Esq. 


SlR’  _ York,  July  25,  1835. 

. . In  comP,iance  vv'th  your  letter  of  the  2nd  June  last,  wishing  me  to  examine  and  report,  for  the 
information  of  the  Commissioners,  respecting  the  state  of  the  harbour  of  Berwick,  I proceeded 
thither  on  the  27th  lilt.  During  m v invesiigat  on  of  several  days  on  this  subject,  with  the  information 
derived  from  yourself  and  several  of  ihe  Comnrssioners  who  accompanied  me  over  the  works,  I find 
that  the  river  has  changed  its  course  very  much  of  late  years  at  lllo  mouth  of  the  harbour,  and  made 
considerable  encroachments  on  ihe  south-east  bank,  near  the  village  of  Spittal. 

This  bank  being  of  a loose  sandy  nature,  and  the  current  setting  down  its  concave  side  with  great 
velocity  in  flood  time,  is  being  continually  washed  and  scoured  away,  and  by  the  re-action  of  the  sea 
during  easterly  gales,  is  driven  back,  and  lodges  the  sand  on  the  opposite  flats  on  the  B -rwick  side, 
(which  is  covered  at  h'gh  water,)  and  which  has  accumulated  to  a great  extent;  so  much  so,  that, 
according  to  the  evidence  of  some  of  the  oldest  pilots,  the  river’s  course  has  changed  within  the  last 
twenty  years  more  than  100  yards  towards  the  village  of  Spittal,  which  nowforms  a very  sudden  bead 
greatly  retarding  the  current,  and  presenting  a bad  channel  for  vessels  entering  the  harbour.  Iam 
therefore  decidedly  of  opinion,  that  unless  steps  be  speedily  taken  to  protect  the  south  bank  near  the 
village  of  Spittal,  and  divert  ihe  channel  into  its  old  or  natural  course,  a new  channel  will  be  formed 
by  the  water  breaking  through  the  narrow  neck  of  the  sandbank  at  Spittal  Point,  and  still  make 
further  encroachments  to  the  south,  to  the  great  injury  of  property. 

themselves 6nt  ^ improve  tl,e  river  course  and  entrance  to  the  harbour,  two  methods  offer 


1.  I propose  lining  or  facing  the  south  bank  slopes  with  rubble  stone  paved  and  set  in  a regular 
and  even  manner,  according  to  the  red  curved  line  showed  on  the  drawing  No.  1.  The  slope  to 
form  an  angle  of  5 horizontal  to  1 perpendicular,  as  represented  on  drawing  No.  2.  This  stone  work  to 
be  commenced  with  ai  the  bridge,  and  continued  downwards  lo  near  Spittal  Point.  The  top  part  ofthe 
slope  above  high  water  mark  to  be  continued  horizontally  30  feet  in  breadth  for  the  fishermen  to  draw 
their  nets  ; at  this  breadth  to  have  a parapet  well  of  rubble  masonry  *4  feet  high  and  2 feet  in  thickness, 
built  in  a line  as  marked  on  the  plan  No.  1.  The  space  within  this  wallwhich  is  covered  every  tide,  to  be 
reclaimed  bv  being  filled  with  the  ballast  taken  from  the  ships,  &c..  and  also  by  the  material  required  to 
be  taken  from  the  point  on  the  opposite  side,  which  can  be  easily  excavated  and  conveyed  in  barges  to 
the  depth  of  low-water  mark,  and  then  deepened  by  a dredging  machine. 

By  confining  the  river  course  within  narrow  bounds  at  this  part,  it  would  have  the  effect  of  scouring 
off  the  the  point,  and  deepening  the  channel,  besides  reclaiming  ground  which  would  become  valuable 
for  building  ship3,  timber-yards,  &c.  The  plan  is  simple,  and  might  be  done  at  an  easy  expense. 
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time  1 firm  on  inquiry  that  tire  fisheries  being  private  property,  and  of  such  great  value, 
A cfone  r.avement  would  be  found  objectionable,  on  account,  as  is  supposed,  of  entangling  their 
at  the  stone  | g nofc  b(J  al|owe<l-  Under  these  circumstances,  the  second  plan  I have  to  propose 


T would  therefore  not  be  allowed.  U ntler  these  circumstanc 

nets,  and  ''®^ctioil#blls  is  equa||v  effective  for  diverting  the  river  course,  and  securing  the  channel, 
appears  u j ^ meang  of  ahinpine:  staiths,  and  other  conveniencies,  viz. . Rhodes  on  the 

beod  Bv  constructing  stone  jetties  or  piers  within  the  river,  as  represented  on  the  drawing  No.  1,  and  Harbou’r  of  Ber_ 
' 1-P,t  from  No.  1 to  No.  7,  and  also  on  the  drawing  marked  No.  2. 
h _ ..  .1  x /.nnctriuflinir  on  n liittinp'  rock 


0r  tiica)  jetties  I propoee  couatracling  on  a jutting  rock  or  projection  above  the  Tweed- 
T , c(„um"ncin"  liv  marking  a level  bed  for  the  first  course  at  low-water  spring  tides,  and 

"“  .lim  it  as  far  into  the  river  as  may  be  found  convenient,  stepping  up  at  every  course  to  tile  apes 
The  breadth  of  the  base  is  to  he  22  feat,  and  at  the  top  about  20  feet,  the  sides  and  end 
",  totter  three-, purlers  of  an  inch  to  the  foot  in  height,  to  be  carried  up  4 feet  above  high-water  ordinary 
b 1 tides  ■ the  walls  to  he  5 feet  thick  at  the  liotloin,  and  4 feet  at  tile  top.  The  whole  to  be  built 
Twi,,  , ,’n  and  to  l,e  composed  of  as  large  blocks  as  can  he  conveniently  procured,  finished  at  the 
A,“ “ coping  3 feet  6 inches  wi.lc,  and  1 foot  G inches  thick,  and  dowellod  at  the  joints,  A well 
1 1 Sinn  a capstan  or  crane  may  he  carried  up  from  lire  surface  of  the  rock,  which  will  be  found  of 
V ..  The  jetties  inside  the  walls  to  he  filled  with  rubble  stone  or  a concrete  ol  lime  and  gravel. 


T.n!l„  work  and  to  lie  composed  of  as  large  blocks  as  can  be  conveniently  procured,  finished  at  the 
°'A,“ “ c0ping  3 feet  6 inches  wi.lc,  and  1 foot  G inches  thick,  and  doivelled  at  the  joints,  A well 

g fixing0,  capstan  or  crane  may  he  carp’  - --1-  »•»*  will  he  found  of 

cat  use  Tile  jetties  inside  the  walls  to  b_  - - 

well  mixed  and  thrown  in,  which  will  in  a little  time  become  consolidated  anil  hard. 

Bv  extending  this  jetty  on  a level  towards  Mr.  Robinson's  foundry,  it  would  be  found  of  essential  use 

in  loading  and  unloading  his  material,  as  well  as  for  other  persons. 

-The Second  jetty  I propose  erecting  on  the  Carr  Book*  a natural  barrier  and  protection  to  the 
h.rlioar  whicli.  bv  time  and  tlie  action  of  the  water,  has  much  worn  away.  A pier  or  jetty  requires 
building  upon  dm  rock,  in  form  as  described  on  the  drawing  No.  2,  elevated  4 leet  above  high  water. 
To  tore  a wall  built  for  a crane  or  capstan,  supplied  with  the  necessary  mooring  rings  lor  vessels  and 
a fiiiht  of  steps  on  each  side  for  the  accommodation  of  boat  passengers,  Sic.  This  jetty  would  be  of 
use  fur  unloading  ballast,  which,  together  with  a railway,  waggons,  and  a crane  for  raising  it 

out  of  the  vessels,  might  he  done  at  a cheap  rate,  besides  filling  up  die  waste  ground. 

Tile  third  jetty  would  require  to  he  built  about  half  way  between  the  Carr  Rock  and  the  coal  staitb, 
similar  to  tlie  first  and  second  jetties,  will,  this  difference,  that  it  would  require  sheet  pile-driving  all 
lea,,  ,he  ends,  and  the  two  sides  to  low-water  mark,  secured  by  walmg  pieces  and  screw-bolts  to 

prevent  the  current  from  undermining  it.  . . , nrt  * * ■. „i 

V The  fourth  jetty  to  be  constructed  as  an  extension  to  the  coal  staith,  and  to  project  100  feet  additional, 
tche  built  in  form  as  represented  on  the  plan  and  section.  The  foundation  to  be  secured  hy  sheeting 
piles  of  red  pine  or  Dantzic  timber,  10  feet  long  at  the  end  of  the  pier,  and  diminishing  inward  to  about 
8 feet lom>  P The  piles  to  he  G inches  in  thickness,  shod  and  hooped  with  wrought  iron  ; when  driven 
the  tops  to  he  out  off  level,  and  sccureil  by  a waling  piece,  12  by  6,  of  Dantxlc  limber  and  sorew-bolt^ 
7-eightlis  square,  bearing  piles  of  larcli  10  feet  long  and  8 inches  in  diameter,  to  be  driven a Uwback 
of  tile  wall,  4 feet  apart,  cut  off  level,  and  connected  by  a capping,  or  spring  pieces  spiked  down  to 

‘Avails  to  to  of  Ashlar  work,  similar  to  that  before  described,  B feel  8 inches  wide  at tto «"• 
and  4 feet  at  die  top,  to  batter  3-fourths  of  an  inch  to  the  foot  in  height,  and  to  have  coping  similar 
lo  other  jetties.  The  interior  to  be  filled  up  with  nibble  or  concrete,  and  the  foundation  stones  to 

be  large  enough  to  reach  from  one  row  of  piles  to  the  other.  . flnnfia 

I should  recommend  the  first,  second,  and  fourth  jetties  to  be  bu.lt  the  first,  before  l e v t 
set  in,  which  will  show  the  effect  produced,  the  others  may  be  built  afterwards  J,  F°P°se  t^u1^  “ ® 
parapet  wall  from  the  bridge  downwards,  as  in  the  first  plan,  and  pave  the  slope  from  the  bridge  lo  the 
first  jettv,  connecting  the  several  fishing  hatts.  , . • 

I trust  1 have  explained  evcrvthing  necessary  respecting  the  jetties,  sufficiently  •““*>'  V™ 
foreman  of  the  masons  to  understand  and  proceed  with  them  Particular  care  should  be  taken  with 
the  piling  of  the  foundations,  and  securing  them.  _ 

The  general  map,  marked  No.  1,  has  been  enlarged  from  your  old  one, !,“  ?.?£  same 

its  accuracy,  but  it  is  sufficient  to  explain  my  views  lor  the  improvement  of  the  haihoul . At  the  same 
time,  it  would  appear  desirable  to  have  a correct  survey  made,  so  as  lo  enable  the  Commissioners  to 
at  any  future  period  what  alteration  may  take  place  in  the  harbour.  ^ ^ ^ 

Thomas  Rhodes. 


No.  62. 

Second  Report  on  the  State  of  the  Works,  by  Thomas  Rhodes,  Esq. 
gIRj  Febrary  25,  1836 

Agreeably  to  your  instructions,  I visited  the  harbour  of  Berwick-upon-Tweed  in  the  month  of 
November  last.  During  my  inspection  I found  one  of  the  jetties  or  piers  which  I P^05^  ,0"  a !o™, 
occasion  to  have  been  built  on  the  Carr  Rock,  and  which  was  in  a forward  sta  e o c P ■ 
masonry  appears  to  have  been  well  executed,  and  from  its  projection  from  the  concav  ’ 

promises  to  have  the  desired  effect  of  altering  the  current,  and  scouring  off  a portion  of  the  point  or 
sandbank  on  the  opposite  side,  particularly  so  when  the  required  number  are  erec 
the  ph 


No.  62. 

Rhodes,  on  the  state 
of  the  Works. 


No.  1 jetty,  near  Mr.  Robinson’s  foundry,  should  be  built  the  next ; and  as  soon  as  it  may  be ^of The 
required  height,  the  proposed  retaining  wall  should  be  built  nearly  parallel  with  the  river,  P 

on  the  accompanying  plan:  to  be  carried  up  to  the  same  level  as  the  pier,  and  comp 
rubble  work,  the  materials  to  be  as  large  as  can  be  conveniently  obtained,  and  which  y 8Urface 

to  the  work  from  the  rock  or  quay  belonging  to  Mr.  Dickson.  The  rubbish  or  baring  covered 

of  the  rock  will  answer  extremely  well  for  backing  the  wall  and  filling  up  the  waste  BPa  ,.  in2 

at  very  high  water.  This  part  to  be  raised  to  the  height  of  the  wall,  or  4 feet  above  y P 

* This  jetty,  and  a wall  from  thence  to  Spittal  of  the  same  height,  and  a road  ins!de  36  feet  wide,  hjive  been  _ of 
and  made;  but  all  the  other  jetties  and  breakwater  have  not  been  deemed  necessary,  m cons  q 
•and  at  the  entrance  of  the  river  having  regained  its  former  height. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C.  tides,  bY  which  means  it  will  reclaim  a great  extent  of  ground,  and  become  valuable  for  wharf 

’ staitks,  and  yards  for  ship  building,  besides  forming  a good  road  from  the  bridge  to  the  village  of 

Berwick.  Spittal. 

No.  3 jetty  will  form  an  addition  at  the  coal  staitb,  and  will  he  a great  improvement,  enablin 

No.  62.  vessels  to  load  and  unload  their  cargoes  with  greater  facility.  This  is  the  next  to  be  constructed  and 
Rhodesjon  the  state  as  jt  requires  sheeting  piles  driving  to  secure  and  protect  the  foundations,  it  may  be  commenced' with 
of  the  Works.  immediately,  to  be  in  readiness  for  the  masons  after  the  first  and  second  are  completed,  the  remainder 
to  be  built  in  succession. 

On  examining  the  encroachments  made  by  the  sea  at  Spittal  Point,  the  beach  of  which  is  composed 
of  sand  and  gravel,  constantly  moving  and  altering  its  position  by  heavy  gales  of  wind,  particularly 
those  from  the  east  and  south-east  by  the  action  of  the  current  of  the  river  during  floods,  and  the  oppci- 
sition  and  set  of  the  tides  at  these  times,  rendering  it  exceedingly  difficu't,  and  attended  with  consider- 
able risk  and  danger  to  navigate  vessels  in  or  out  of  the  harbour, — what  still  adds  to  the  danger  and 
inconvenience  is,  the  channel  being  so  crooked,  and  often  during  these  gales  from  the  east  and  south- 
east, is  greatly  choked  up  by  the  sand  and  gravel,  washed  from  along  the  south-east  beach  across  the 
point  into  the  channel,  along  the  surface  of  the  flats,  and  even  carries  it  up  as  far  as  the  ballast  quay 
During  high  water  the  harbour  is  very  much  exposed,  and  quite  open  to  the  in-run  of  the  sea,  which  at 
times  makes  it  unsafe  for  vessels  to  lie  at  their  berths  alongside  the  quay. 

It  is  therefore  quite  evident  that  something  is  wanted  to  remedy  the  great  evil  complained  of;  and  to 
render  the  harbour  perfectly  safe  and  tranquil,  I propose  running  out  a screen  or  breakwater,*  (as 
shown  by  the  accompanying  plan  and  section,)  in  a north-east  direction  from  Spittal  Point,  commencing 
in  a line  about  the  centre  of  the  flank  wall  south  of  the  flagstaff1,  in  a direction  about  500  feet  westward 
of  the  light-house,  along  the  pier,  to  the  extent  of  from  800  to  1,000  feet  length,  more  or  less,  according 
to  the  effect  produced,  and  which  will  be  best  seen  in  the  construction.  I have  no  doubt  but  it  will  form 
a complete  shelter  or  protection  to  the  shipping  inside  the  harbour.  It  will  also  be  the  means  of 
improving  the  river  course,  as  the  current  will  have  a greater  effect  in  scouring  out  the  sand,  and  keeping 
the  channel  open.  The  point  or  flat  on  the  north  side  which  is  chiefly  sand,  may  be  reduced  and 
deepened  by  dredging  machinery,  so  as  to  give  a greater  space  for  ships  in  the  harbour. 

In  the  construction  of  the  proposed  breakwater  timber  framework  planked  outside,  and  the  interior 
filled  up  with  rubble  masonry,  would  answer,  and  be  less  expensive  than  stone ; still  I would  decidedly 
give  the  preference  to  stone,  on  account  of  its  durability,  and  its  being  the  cheapest  in  the  end.  For 
this  purpose  the  accompanying  plan  and  section  shows  the  form  which  I consider  the  best  for  this 
situation.  The  curvilinear  figure  will  break  and  resist  the  action  of  the  sea  belter,  and  without  dis- 
turbing the  base  or  foundation,  than  a vertical  one  would  do.  I propose  to  secure  the  foundation  with 
close  sheeting  piles  6 inches  in  thickness,  fastened  at  the  heads  with  waling  pieces  of  the  same  dimen- 
sions in  thickness,  14  inches  broad,  secured  by  screw-bolts.  The  piles  to  be  caulked  as  far  down  as  can 
be  got,  by  which  means  it  will  keep  the  sand  and  gravel  from  washing  out;  the  piles  to  be  shod  with 
iron,  and  driven  down  in  the  direction  represented. 

The  face  of  the  wall  next  the  harbour  to  batter  4 inches  to  1 foot  perpendicular.  This  side  will  afford 
shelter  for  small  craft,  fishing-boats,  &c. ; and  it  is  proposed  to  construct  two  flights  of  steps,  forming  an 
easy  access  to  and  from  the  pier.  The  top  of  the  pier  to  be  10  feet  wide,  clear  of  the  parapet  wall 
paved  ; with  the  necessary  mooring  posts  and  rings,  and  two  good  capstans,  for  assisting  vessels  in  and 
out  of  the  harbour.  The  top  of  the  pier  to  be  surmounted  by  a parapet  wall  as  a shelter,  and  to  break 
the  action  of  the  sea.  The  whole  of  the  pier  to  be  built  of  good  freestone,  which  can  be  obtained  in  the 
neighbourhood,  to  be  in  as  large  blocks  as  can  be  conveniently  got,  the  beds  and  joints  of  the  front 
Ashlar  to  be  well  worked,  free  from  hollows  and  wanty  places,  and  the  face  left  rough.  The  backing  to 
be  squared  and  correspond  with  the  front  courses;  the  whole  to  be  set  in  water  cement,  as  will  be  more 
fully  described  in  the  specification  and  detailed  drawings. 

In  the  view  I have  taken  for  the  protection  of  the  harbour,  I was  glad  to  find  (after  making  the 
survey,  and  submitting  my  opinion  to  your  Commissioners,  they  allowed  me  a perusal  of  the  late  Mr. 
John  Rennie’s  Report  of  the  Harbour)  that  he  appeared  to  coincide  precisely  with  my  opinion,  and  with 
what  I have  before  stated.  Speaking  of  the  then  projected  works  of  the  present  pier,  he  says,  “The 
sandstell  will  he  shortened  as  well  as  the  shifting  sand  to  the  eastward  ; but  although  by  this  means, 
the  entrance  for  the  vessels  will  be  greatly  improved,  yet  I fear  a heavier  swell  will  be  thrown  up  the 
harbour,  and  render  the  berth  of  vessels  lying  at  the  quay,  more  uneasy  and  of  course  less  safe  than 
they  now  are.  Should  this  prove  to  be  the  case  in  any  considerable  degree,  a wooden  pier  or  break- 
water may  be  made  from  the  Green  Shore  or  point  just  before  Spittal  towards  the  north,  having  its  head 
lying  in  such  direction  as  to  give  a turn  to  the  in-ruu  of  the  sea  at  the  entrance,  and  prevent  it  from 
rendering  the  berths  of  vessels  at  the  quay  unsafe ; or  perhaps  a short  jetty  built  from  the  rampart  wall 
of  the  fortifications,  to  turn  the  face  of  the  sea  towards  Tweedmouth,  might  answer  the  purpose,  but  I 
would  greatly  prefer  the  former.  Powers  should  be  obtained  in  the  Act  of  Parliament,  to  enable  the 
mayor  and  burgesses  of  Berwick  to  erect  whichever  shall  be  most  eligible  on  trial  after  the  North  Pier 
is  finished ; but  I have  no  doubt  that  from  Spittal  Point  will,  under  all  circumstances  be  preferred,  if  any 
is  wanted  at  all.” 

£.  s.  d. 

In  estimating  the  foregoing  work,  I calculated  the  pier,  800  feet  long,  equal  to 

121.  IOj.  per  lineal  foot.  . . . . . 10,000  0 0 

No.  7 jetties  or  piers  at  400k  each  . 2,800  0 0 

Retaining  wall,  and  backing  up  from  the  bridge  to  Spittal  Point  . • 1,006  0 0 

Capstans,  mooring  rings,  buoys,  &c.,  &c.  .....  160  0 0 

£14,016  0 0 

For  the  execution  of  these  several  works  I should  advise  that  they  be  let  by  contract, — the  Ashlar 
work  at  per  cubic  foot,  backing  at  per  cubic  yard,  including  quarrying  the  stone,  leading,  dressing,  and 
building  complete  in  the  work ; filling  in  at  the  back  of  the  wall  with  quarry  rubbish  at  per 
cubic  yard ; pile  driving,  including  timber,  at  per  cubic  foot;  iron  work,  in  bolts,  spikes,  &c.,  at 

P6"  CWtl  T nm  Arr 


* Not  built  for  the  same  reasons  as  in  No.  2. 
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No.  63. 

Reptrt  on  the  Harlour  of  Berwick-upon-Tweed , by  W.  Cubitt,  Esq.,  F.R.S. 

Gentlemen,  London,  January  21.  1837. 

Adverting  to  the  correspondence  between  Mr.  Pattison  and  myself,  on  the  subject  of  my  visit  to 
T?  wick  to  inspect  the  harbour,  and  with  reference  to  the  plans  of  Mr.  Rhodes  for  securing-  its 
France  I have  now  the  honour  to  report  to  you  the  result  of  my  journey  to  that  place,  and  my 
opinion  of  the  particular  plan  proposed  by  Mr.  Rhodes  for  the  protection  and  improvement  of  that 

^°The  nature  and  extent  of  the  imperfections  of  this  harbour,  and  the  disadvantages  attending  its 
entrance,'  in  consequence  of  the  unstable  nature  of  the  Spittal  Point,  are  so  clearly  pointed  out  by  Mr. 
Rhodes  as  to  leave  but  little  to  be  said  in  addition  thereto. 

I arrived  at  Berwick  on  Monday,  the  24th  October,  and  on  that  and  the  two  following  days, 
made  a careful  examination  of  the  harbour  and  its  localities,  accompanied  by  Mr.  Thompson,  the 
harbour  master,  to  whom  my  acknowledgements  are  clue  for  his  attention  to  all  my  enquiries,  and  for 
the  abundance  of  local  information  of  various  kinds  relative  to  the  subject,  which  he  was  so  good  as  to 

^TheTia'rbour  of  Berwick  is  situated  at  the  mouth  of  the  Tweed,  a large  river,  subject  as  most  moun- 
tain streams  are,  to  occasional  heavy  floods,  and  occasional  short  waters,  at  uncertain  times ; thus 
alternately  producing  contrary  effects  at  its  entrance,  or  discharge  into  the  sea. 

The  mouth  of  the  river  is  situated  at  the  bottom  of  a hay  open  to  the  east,  and  the  north  side 
of  the  channel  is  defended  by  a very  fine  cut-stone  pier,  about  2,500  feet  in  length,  with  a light-house 
on  its  outer  end.  , , , „ 

On  the  south  side  of  the  entrance  is  Spittal  Point,  and  in  continuation  of  that  along  low  sandbank,* 
extending  from  the  main  land  of  the  village  of  Spittal,  almost  to  the  pier,  leaving  a narrow  shallow 
channel  at  low  water,  for  the  passage  of  the  land  waters;  but  over  which  bank  of  sand,  the  sea  breaks 
and  rolls  freely  into  the  harbour  at  high  water,  filling  up  the  channels  with  sand,  driving  shingle  up  to 
the  very  quays  of  the  town  ; and  in  storms  or  gales  of  wind  from  the  south-east,  causing  much  disturb- 
ance to  vessels  lying  at  the  wharfs,  which  are  at  those  times  fully  exposed  to  the  heavy  swell  setting 
rinht  over  the  sandbank  between  Spittal  Point  and  the  pier,  into  the  harbour. 

^Thc  shifting  nature  of  the  sandbank  at  the  mouth  of  Berwick  harbour  is  well  described  in  Captain 
Johnson’s  Chari  ofthe  Harbour,  and  in  bis  “Sailing  Directions  from  Sunderland  Point  to  Berwick, ’’ to 
which  the  chart  is  attached  ; and  which  together,  contain  apparently  every  information  that  could  be 
wished  with  regard  to  this  purt  of  the  coast  for  the  use  and  guidance  of  the  mariner.f 
The  great  desideratum  with  regard  to  the  improvements  of  this  harbour  is,  to  have  such  a plan  as 
will  do  the  greatest  possible  quantity  of  good  to  the  harbour,  with  the  least  possible  interference  with 
the  fisheries  ; and  hut  for  that  consideration,  there  would  be  little  difficulty  in  improving  the  harbour 
ami  its  entrance,  to  a very  considerable  extent  beyond  what  can  be  done  whilst  the  present  ver 
crooked  channel,  and  its  circuitous  shore  lines,  between  the  bridge  and  the  pier-head,  m st  y 
adhered  to.  . 

Mr.  Rhodes  has  laid  down  a plan  upon  the  best  principles  which,  under  all  the  circumstances,  could 
probably  he  adopted,  viz. : — 

To  secure  the  southern  shore  of  the  river,  between  the  bridge  and  Spittal  Point,  by  means  of  groynes, 
and  dredging  or  digging  off  the  opposite  point  on  the  Berwick  side  to  some  extent,  in  order  to  prevent 
the  channel  from  further  encroachment  upon  the  village  of  Spittal,  and  to  erect  a cut-stone  pier  or 
breakwater  on  the  sandbank  from  the  Spittal  Point,  in  a north-easterly  direction  for  about  900  teet,  m 
order  to  prevent  the  run  of  the  sea  over  that  hank  into  the  harbour,  and  the  constant  shifting  and 
shallowing  of  the  channel ; and  also  to  ensure  quiet  lying  for  the  vessels  at  the  quays  during  the  south- 
easterly gales ; and  a deeper  and  better  channel  aud  entrance  to  the  harbour  by  diverting  both  the 
flood  and  ebb  streams  into  a more  definite  channel  and  direction. 

That  beneficial  effects  would  follow  the  carrying  into  effect  Mr.  Rhodes’s  plan,  I have  no  doubt, 
but  whilst  admitting  the  principle  upon  which  it  is  founded,  and  adhering  to  the  plan  itself  very  nearly, 
I differ  with  him  as  to  the  mode  of  constructing  the  breakwater.  Instead  of  a cut-stone  pier  with  a 
hollow  curved  face  founded  on  the  sand,  and  secured  at  foot  with  close  sheet  pilling  and  walings, 
should  recommend  a simple  breakwater  of  heavy  rough  rubble  stone,  carried  out  from  the  shore  to  its 
full  height  at  once,  as  being  a more  simple,  economical,  and  effectual  means  of  producing  the  desired 
benefit;  inasmuch  as  it  is  easier  of  accomplishment,  can  be  carried  on  at  all  times  of  tide,  and  every 
yard  in  length  producing  its  full  effect  as  it  is  carried  out. 

The  material  for  this  work  appears  to  exist  in  great  abundance  at  Hudshead  quarry,  by  the  sea 
shore,  about  a mile  and  a quarter  distant  from  the  inner  end  of  the  proposed  breakwater ; and  as  a 
railway  at  present  extends  along  a great  portion  of  the  distance,  it  is  presumed  that  it  would  not  be 
difficult  to  make  arrangements  by  which  that  might  become  available  to  this  work,  which  would  pro- 
bably lessen  the  outlay  for  preparatory  measures ; but  even  if  a railway  bad  to  be  laid  anew  for  the 
whole  distance,  the  work  is  of  sufficient  extent  and  importance  to  warrant  such  a measure. 

The  quantity  of  rough  stone  required  for  a breakwater  of  this  kind,  according  to  the  section  sent  me 
by  Mr.  Blackadder,  and  on  the  red  lines  laid  down  on  his  plan,  would  be  as  follows,  for  every  100  feet ; 
and  supposing  that  2s.  per  ton  would,  on  a breakwater  from  800  to  1,000  feet  in  length,  include  every 
expense  of  quarrying,  carriage,  and  depositing,  the  quantities  and  cost  would  be  as  under: 


* The  works  proposed  became  unnecessary  by  the  sudden  and  unexpected  rise  of  the  point  to  its  former  height, 
t For  the  copies  of  which  book  and  chart,  with  a view  to  this  inquiry,  I am  indebted  to  the  present  sc.e“tffiyod 
able  Hydrog-apher  to  the  Admiralty,  who  on  this,  as  on  every  other  occasion  connected  with  the  improvement  ol  tn 
ports,  harbours,  rivers,  &c.  on  which  I have  had  the  pleasure  and  advantage  of  consulting  him,  is  ready  wuh  e e y 
formation  that  may  be  conducive  to  the  proper  understanding  of  the  subject,  and  the  advancement  the  public  service. 


Appendix  C. 
Berwick. 

No.  G3. 

Cubitt,  on  the  pro- 
posed Breakwater. 
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Appendix  C. 
Berwick. 


No.  g3. 

C’ubitt,  on  the  pro- 
posed Breakwater. 


Hundred  Feet 

Tons. 

Per  Ton. 

Per  Hundred  Feet. 

Total. 

£. 

s. 

d. 

£. 

s. 

d. 

1st 

320 

At  2 s. 

32 

0 

0 

32 

0 

0 

2nd 

100 

At  2s. 

70 

0 

0 

102 

0 

0 

3rd 

1,210 

At  2s. 

121 

0 

0 

223 

0 

0 

4th 

1,856 

At  2s. 

1S5 

12 

0 

408 

12 

0 

5tli 

2,421 

At  2s. 

242 

2 

0 

650 

14 

0 

6th 

3,072 

At  2s. 

307 

4 

0 

957 

IS 

0 

1th 

4,050 

At  2s. 

405 

0 

0 

1362 

18 

0 

Sth 

4,866 

At  2s. 

486 

12 

0 

1849 

10 

0 

9th 

5,456 

At  2s. 

545 

12 

0 

2395 

2 

0 

10th 

6,405 

At  2s. 

640 

10 

0 

3035 

12 

0 

1 llh 

7,782 

At  2s. 

77S 

4 

0 

3813 

16 

0 

12th 

10,100 

At  2s. 

1010 

0 

0 

4823 

16 

0 

To  the  above  as  the  cost  of  the  stone  in  place,  must  be  added  the  first  cost  of  preparing  tie 
railway,  purchase  of  waggons,  making  piling  engines  and  apparatus  for  driving  the  wooden  jetty  or 
frame  to  carry  the  railway  upon,  over  the  breakwater,  all  which  I estimate  might  be  done  at  a first 
cost  of  about  2,500/.,  which  outlay  would  be  the  same,  whether  the  breakwater  were  to  be  100  or  1,000 
or  more  feet  in  length. 

Then  would  come  the  expense  of  constructing  the  framing  or  piled  jetty  to  carry  the  railway  above 
the  top  of  the  breakwater,  on  which  the  loaded  waggons  would  run  and  discharge  the  stones  to  the 
right  or  left  to  form  the  breakwater.  The  cost  of  this  work,  railway  included,  I estimate  at  the 
rate  of  21.  per  foot  run  for  the  first  hundred  feet;  21.  2s.  for  the  second  hundred  feet;  and  so  on, 
advancing  2s.  per  foot  every  succeeding  hundred  feet,  on  account  of  the  increasing  length  of  the 
piles. 

Next  would  follow  the  expense  of  the  stone,  deposited  according  to  the  foregoing  table;  and  lastly, 
the  regulating  and  facing  up  the  slopes,  inside  and  outside,  after  the  sea  lias  settled  and  knocked  them 
about  lor  a season  or  two  ; which  I estimate  at  2s.  6d.  the  square  yard,  to  all  which  may  be  added  in 
a work  of  this  kind,  subject  to  all  the  casualties  of  storms,  &c.,  the  large  proportion  of  20  per  cent,  for 
contingencies,  taking  all  which  into  account,  the  following  table  will  set  forth  the  probable  cost  of  any 
extent  of  breakwaler  from  1 to  1,200  feet. 


Estimate. 


Probable  expense  of  railway  waggons,  piling,  engines,  and  preparatory  measures,  £2,000. 


Hnnrlreril 

Feet. 

Railway  Frame.  1 
&c. 

Stone 

deposited. 

i Paving  Slop- 

... 

Contingencies. 

Cost  of  each 
Hundred  Feet. 

Total  Cost  at  the 
end  of  Each 
Hundred  Feet. 

£. 

s. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

1st 

200 

0 

0 

32 

0 

o ; 

34 

0 

0 

53 

4 

0 

319 

4 

0 

2,819 

4 

0 

2nd 

210 

0 

0 

70 

0 

0 

55 

5 

0 

67 

0 

0 j 

402 

5 

0 

3,221 

9 

0 

3rd 

220 

0 

0 

121 

0 

0 

76 

10 

0 

83 

10 

0 1 

501 

0 

0 

3,722 

9 

0 

4th 

230 

0 

0 

.185 

12 

0 

97 

15 

0 

102 

13 

0 

616 

0 

0 

4,338 

9 

0 

5th 

240 

0 

0 

242 

2 

0 

119 

0 

0 

120 

4 

0 

721 

6 

0 

5,059 

15 

0 

6th 

250 

0 

0 

307 

4 

0 

140 

5 

0 

139 

9 

0 

836 

18 

0 

5,896 

13 

0 

7th 

260 

0 

0 

405 

0 

0 

161 

10 

0 

165 

6 

0 

991 

16 

0 

6,888 

9 

0 

8th 

270 

0 

0 

486 

12 

0 

182 

10 

0 

187 

17 

0 

1127 

4 

0 

8,015 

13 

0 

9th 

2S0 

0 

0 

545 

12 

0 

204 

0 

0 

205 

18 

0 

1235 

10 

0 

9,251 

3 

0 

10th 

290 

0 

0 

640 

10 

0 

225 

5 

0 

231 

3 

0 

1380 

18 

0 

10,638 

1 

0 

"11th 

300 

0 

0 1 

778 

4 

0 

246 

10 

0 

264 

19 

0 

1589 

13 

0 

12,227 

14 

0 

12th 

310 

0 

A! 

1010 

0 

0 

267 

15 

0 

317 

11 

0 , 

1905 

6 

0 

14,133 

0 

0 

I have  been  thus  particular  in  order  that  the  Commissioners  may  be  able  to  see  the  probable  cost  of 
a breakwater  of  any  determinate  length  ; for  instance,  by  looking  at  the  tabulated  estimate,  it  will  be 
6een  that  the  requisite  preparations,  a breakwater  200  feet  in  length  would  cost  3,221/.,  and  that  one 
500  feet  long  would  be  about  5,060/. ; and  one  800  feet  long  something  more  than  8,000/.,  and  so  on 
to  1,200  feet;  the  total  cost  of  which  would  probably  be  14,133/.,  to  which  would  have  to  be  added  a 
contingency  for  the  completion  of  a more  exposed  end. 

The  advantages  of  this  mode  of  constructing  a.  defence  to  the  harbour  are,  that  it  does  not  require  a 
superior  class  of  workmen ;— that  it  can  he  carried  on  to  its  full  height  at  once,  and  during  all  times  of 
tide ; — that  as  the  sea  washes  and  settles  the  stones  into  the  sand  for  a base,  it  is  only  to  make  good  the 
settlement  by  adding  fresh  stones  at  the  top  until  it  becomes  consolidated;  aud  as  it  is  difficult,  if 
not  impossible  to  say  beforehand,  what  will  be  the  precise  effect  of  the  sea  on  the  foot  of  the  break- 
water, whether  to  take  away  from  or  to  lay  sand  against  it,  that  method  is  to  be  preferred  which 
( as  in  this  case)  will  render  such  casualties  of  less  importance ; for  it  is  very  probable,  in  my  opinion, 
that  some  winds  will  remove  the  sand  from  the  foot  of  the  breakwater,  and  others  lay  it  up  again; 
consequently,  a cut-stone  pier,  founded  on  sheet  piling  level  with  the  sand,  might  be  undermined  and 
let  down,  from  the  sand  being  scoured  away  from  its  base,  whereas  the  same  circumstance  would  only 
render  a rough  rubble-stone  breakwater  more  secure  by  merely  settling  it  so  much  further  into  the 
sand,  and  rendering  it  still  more  secure  against  similar  attacks  of  the  sea.° 

Should  there  be  any  further  information  on  this  subject  which  it  is  in  my  power  to  furnish,  or 
any  explanation  or  particular  point  herein  referred  to,  I shall  be  most  happy  to  furnish  either,  on  an 
intimation  to  that  effect. 

I have,  &c., 

William  Cubitt. 
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Third  Report  on  the  Harbour  of  Berwick-upon-Tweed,  by  Thomas  Rhodes,  Esq.  Berwick. 

Gentlemen,  Berwick,  January  13, 1838.  

Since  my  arrival  here  I have  been  favoured  with  your  instructions,  requesting  my  opinion  Rhodens  Third 
relative  to  the  best  site  and  construction  of  a floating  clock,  for  the  accommodation  of  steamers  and  Rep0vt  0n  the 
other  vessels.  Harbour  of  Ber- 

In  compliance  thereto  I have  turned  my  attention  to  this  matter,  and  find  that  the  site  most  likely  wick, 
for  this  purpose  is  on  the  Shad  or  low  beach,  washed  up  by  the  tide  in  front  of  the  battery  on  the 
north  side  of  the  river,  and  which  contains  a space  of  about  60  acres  in  area,  covered  at  spring  tides. 

I consider  40  acres  of  this  space  might  be  taken  and  appropriated  for  a floating  dock,*  made 
similar  in  form  to  what  I have  sketched  out  on  the  plan. 

The  clock  to  be  capable  of  floating  vessels  drawing  14  feet  water  at  neap  tides  5 to  have  an 
entrance  lock  180  feet  long  and  58  feet  wide  in  the  chamber,  fitted  up  with  two  pairs  of  gates,  with 
suitable  machinery  for  working  the  same. 

The  dock  to  be  enclosed  with  a quay  wall  of  Ashlar  masonry,  puddled  and  made  water-tight.  A 
landing  quay  80  feet  wide,  protected  on  the  outside  next  the  river  with  the  rubble  stone,  sloped  to  an 
angle  of  2 to  1,  paid  and  laid  evenly. 

To  make  a correct  estimate  of  the  above,  would  be  a work  of  considerable  time  and  attention,  but 
bavin"  considered  the  matter  in  a general  way,  and  made  the  necessary  calculations,  I am  enabled  to 
give  you  my  opinion,  that  such  work  as  I have  before  stated  could  not  be  executed  in  a good  and 
workmanlike  manner  for  a less  sum  than  100,000/.  to  120,000/.  How  far  the  Commissioners  are 
enabled  to  lay  out  sucli  a sum  is  not  for  me  to  say. 

From  the  appearance  of  the  present  trade  of  the  port,  and  the  establisment  of  large  steamers  for 
trading  along  the  coast,  greater  accommodation  witli  depth  of  water  is  required  to  keep  them  always 
afloat,  which  can  easily  be  obtained  at  a comparatively  small  expense. 

To  obtain  this  desirable  object,  I propose  building  a quay  wallf  of  400  feet  in  length,  (which  will 
afford  berthage  for  three  large  steamers,)  extending  from  the  eastern  termination  of  the  new  ballast 
quay  down  the  river,  as  sketched  on  the  plan. 

To  be  built  of  Aslilar  masonry,  supported  at  the  foundation  with  sheet  and  bearing  piles  driven 
sufficiently  deep  to  support  the  superstructure. 

The  masonry  to  commence  at  or  near  low-water  mark,  and  carried  up  to  the  level  of  the  new 
ballast  quay.  , 

The  triangular  space  from  Coxon’s  Tower  to  the  end  of  the  quay  wall,  I propose  rilling  up  level  with 
the  top  of  the  quay  with  ballast,  protected  on  the  eastern  side  by  a rough  rubble  wall,  formed  of  stones 
thrown  in  promiscuously,  the  outer  face  paved  and  formed  to  an  angle  of  2 to  1,  and  joined  to  the  end 
of  the  Quay  wall  to  protect  it  from  the  action  of  the  sea,  and  prevent  the  gravel,  &c.  from  being 
washed  into  the  channel.  , . . , 

The  entire  channel  from  the  harbour’s  mouth  up  as  far  as  the  bridge,  I propose  dredging  T to  the 
depth  of  10  or  11  feet  below  low  water  of  spring  tides,  and  to  near  the  front  ot  the  proposed  quay 

wall,  so  that  steamers,  &c.,  can  always  lie  afloat,  take  in,  or  deliver  their  cargoes. 

If  I am  rightly  informed,  the  channel  or  bed  of  the  river  is  composed  of  gravel  and  sand  to  at 
least  this  depth,  so  that  there  will  be  no  difficulty  in  the  way  of  dredging,  but  on  the  contrary,  it  will 
he  easily  performed  through  the  strata.  . , , . , , . 

The  material  taken  up  by  the  dredging  machine  may  be  beneficially  disposed  of  m backing  the 
walls,  and  also  in  reclaiming  the  Shad  on  the  north  side,  (and  the  waste  spaces  of  groun  on  t le  sou 
side  of  the  river)  ; in  fact  the  whole  of  this  space  may  be  taken  in,  by  extending  rubble  wall,  as  sketched 
on  the  plan,  keeping  it  back  from  the  channel  of  the  river  from  150  to  200  feet  from  the  verge  at  ow 
water,  which  distance,  I apprehend,  would  be  no  way  injurious  to  the  fishing  interest.  Raising  this 
space  of  ground  by  the  accumulation  of  sand  deposited  in  gales  of  wind;  also  ballast  and  what  is 
dredged  up  from  the  river,  will  form  a good  protection  to  the  harbour,  being  _ quite  sheltered,  and  it 
will  be  a means  of  directing  the  current  into  its  proper  channel,  and  keeping  it  clear  and  to  the 
proper  depth,  so  that  vessels  may  enter  and  depart  at  an  earlier  state  of  the  tide. 

I have  estimated  these  works  as  follows: — £.  s.  d. 

Building  the  quay  wall,  400  feet  long,  . • • j*000  0 0 

Dredging  machinery,  vessels,  anchors,  cables,  &c.  . ” 

Six  lighters,  

8499  0 0 

Should  the  Commissioners  approve  of  this  plan,  drawings  and  specifications  njtiMtote 
made  out  for  the  construction  of  the  wall,  to  be  let  by  contract  or  otherwise,  also  for  dredgin, 
machinery  and  barges.  , , . . 

The  machinery  will  take  from  five  to  six  months  in  being  ready  for  opera  10  • , vn;i(i:n~ 

The  barges  may  be  built  here,  and  they  will  answer  for  conveying  the  rubble  Slone  for  buildup 
the  protection  walls. 

Trusting  the  above  may  meet  with  your  approbation,  ^ kave  &c 

To  the  Harbour  Commissioners,  Berwick.  Thomas  ho 


I have,  &c., 

Thomas  Rhodes. 


'No.  65.  No.  65. 

Fourth  Report  by  .Thomis  Rhodes,  Esq.,  on  the  Harbour  and  Works.  Harbouraud  Works 

SlR  Liverpool,  September  14,  1838. 

Ow  my  recent  visit  to  Berwick  on  the  2nd  instant,  I beg  to  state  in  writing  what  I verbally 

explained  to  the  Commissioners  on  the  4th  instant.  

• Not  beilt  r too  etpensive  for  fc  tr.d.  and  inoome  *“'{•  . Jo„. 
f Wooden  jetties  on  piles,  made  in  lieu  of  this  quay.  t 
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Berwick. 

No.  65. 

Rhodes,  on  the 
Harbour  and  Works 


No.  66. 

Rhodes’s  Fifth 
Report  on  the 
the  Works  of  the 
Harbour. 


Having  examined  the  dredging  vessel  and  engine  I found  the  vessel  strong  and  well  put  together 
as  well  as  the  engine  and  machinery,  and  when  completed,  I have  no  doubt  of  its  doing  the  work  of 
deepening  the  harbour  efficiently. 

The  two  lighters  that  I examined  which  were  upon  the  stocks,  and  in  progress  of  being  built,  (one 
similar  to  the  model,  and  the  other  with  a hopper,)  for  delivering  the  material  and  dropping  it  outside 
of  the  harbour ; both  of  these  are  substantially  built,  and  suitable  for  the  intended  purpose. 

As  it  will  frequently  happen  during  easterly  winds,  &c.,  that  the  barges  cannot  be  got  out  to  sea, 
which  would  cause  great  detention,  and  throw  the  engine  and  men  out  oF  work,  I would  recommend  the 
Commissioners  to  have  all  of  them  made  with  open  holds,  and  close  bottoms  instead  of  hoppers. 

Six  of  these  lighters  should  be  built  with  the  least  possibly  delay  :*  in  fact,  to  keep  the  engine  properly 
at  work,  it  would  be  better  to  build  nine  of  them,  which  would  be  u saving  of  expense  in  getting  the 
work  out  of  baud,  and  they  would  be  readily  disposed  of  when  the  work  is  completed,  (say  in  a year  and 
a half,)  at  nearly  the  first  cost 

In  looking  over  the  harbour  for  a site  to  deposit  the  material  which  it  is  intended  to  dredge  from  the 
boitom  of  the  river  channel,  I find  the  most  eligible  spot  on  the  south  side  of  the  river,  and  below  the 
ballast  quay,  according  to  the  line  marked  on  the  plan,  and  which  I staked  out  previous  to  leavin'* 
Berwick.  This  space  of  ground,  which  is  covered  at  high  water,  appears  quite  waste  and  useless,  and 
by  filling  it  up  level  with  the  Carr  Rock  jetty*  (and  the  quays  on  the  Berwick  side),  and  extending  up  as 
far  and  in  a line  with  the  abutment  of  the  south  arch  of  the  bridge,  it  will  form  a good  road,  wharfs 
for  coal  and  fishing  boats,  besides  making  it  useful  for  building  ground  and  other  purposes. 

To  keep  the  gravel,  &c.  from  washing  into  the  river,  it  will  be  necessary  to  build  a retaining  wall  of 
Ashlar  stone  t,  of  the  form  and  dimensions  shown  in  the  drawing,  (appended  to  this  Report,)  the  beds 
and  joints  to  be  well  dressed  and  set  in  mortar;  the  face  rusticated  work,  the  back  of  the  wall  to  be 
made  up  of  a concrete  of  lime  and  gravel,  2 feet  6 inches  thick,  made  in  the  proportion  of  six  of  gravel 
to  one  of  lime. 

As  the  foundations  will  vary  in  height  according  to  the  undulations  of  the  ground,  the  building  of 
the  wall  had  better  be  let  by  the  cube  foot,  or  cube  yard,  measured  in  the  work  when  completed. 

At  first  I had  some  thoughts  of  building  the  face  of  the  wall  much  more  sloping,  but  upon  con- 
sideration, the  form  which  I would  recommend  will  be  found  to  answer  better  for  vessels  and  boats 
lying  alongside.  (See  sketch.) 

The  ground  on  the  south  side,  ns  well  as  the  piece  below  the  ballast  quay  should  be  agreed  for  as 
soon  as  possible,  in  order  to  commence  with  filling  in,  and  also  with  the  building  of  the  wall  which 
may  be  done  in  lengths  of  about  100  yards  at  a time  ; the  gravel,  &c.  should  be  levelled  and  made 
even  as  the  wall  is  carried  forward. 

It  might  be  as  well  to  complete  the  south  wall,  and  filling,  in  the  first  place,  and  afterwards  build  the 
rough  wall,  (according  to  the  sketch  which  you  have  already  in  your  possession,)  and  the  filling  on 
the  Berwick  side  below  the  ballast  quay. 

During  my  stay  at  Berwick,  Mr.  C.  Moor  examined  the  plans  and  sections  of  tho  dredging  required, 
and  on  mature  consideration  he  has  made  out  a tender,  and  sent  it  to  me,  for  what  he  will  do  the 
several  portions  or  divisions  of  the  work,  at  per  sum,  or  by  the  cube  yard,  measured  from  the  section 
which  is  the  most  correct  way  for  all  parties,  and  I consider  his  tendered  price  of  l\d.  per  cube  yard 
as  fair  and  reasonable.  Providing  the  Commissioners  agree  to  his  proposal,  you  will  please  write  to 
me  as  well  as  to  Mr.  Moor  at  York,  so  that  he  may  prepare  himself  to  commence  operations 
immediately. 

Previous  to  Mr.  Moor  commencing,  it  might  be  as  well  for  you  to  draw  up  an  agreement  or  con- 
tract deed,  so  as  to  bind  him  to  the  work,  and  For  the  satisfaction  of  the  Commissioners. 

A daily  account  of  the  dredging  should  be  taken  (by  a confidential  person  on  the  part  of  the 
Commissioners)  of  the  barges  when  loaded  from  the  machine,  specifying  the  tonnage,  which  can 
easily  be  reduced  into  cube  yards  by  ascertaining  the  weight  of  a cube  yard,  which  will  be  found  to 
be  from  29  cwts.  to  30  cwts. 

The  first  division  of  the  dredging  should  be  commenced  with  the  first,  and  completed ; then  the 
second;  and  lastly  the  third. 

The  retaining  wall  should  be  commenced  with  building  at  tho  Carr  Rock,  completed  and  continued 
upwards  to  the  bridge ; and  by  filling  and  levelling  the  ground  at  the  back  part,  it  will  become  valuable 
property. 

I am,  &c., 

Thomas  Rhodes. 

P.  S. — Mr.  Moor  might  give  you  a tender  for  the  retaining  wall,  if  you  think  proper. 


No.  66. 

Fifth  Report  of  Thomas  Rhodes,  Esq.,  on  the  Works  of  the  Harbour. 

®IR>  Liverpool,  September  27,  1838. 

On  my  arrival  here  yesterday  morning  I found  yours  of  the  19th  instant,  with  the  plan  of  the 
harbour  of  Berwick,  and  requesting  my  opinion  on  several  points,  which  I beg  to  state  as  follows, 

1.  As  to  the  dredging,  I would  strongly  recommend  to  the  Commissioners  that  the  river  course 
should  be  deepened  along  the  first,  and  part  of  the  second  divisions,  or  down  in  a line  opposite  the  Carr 
Rock  to  10  feet  deep  from  low  watermark,  and  300  feet  wide,  which  will  afford  a sufficient  depth  and 
ample  space  for  steamers  and  sailing  vessels  to  lie  afloat  at  all  times. 

When  this  part  is  completed,  containing  about  say  150,000  cube  yards,  the  Commissioners  will  then 
he  able  to  judge  how  much  further  it  will  be  necessary  to  proceed. 

2.  I should  also  recommend  you  having  the  work  done  by  contract,  and  I have  no  doubt  Mr.  Moor 
would  do  it  at  the  same  rate  of  expence,  1\<l.  per  cube  yard,  for  either  6 or  10  feet  in  depth.  This 


* Done.  f Intended. 
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. at  wj1ich  he  has  offered  is  much  cheaper  than  you  can  do  it  by  day-work,  which  should  always  be 
avoided  if  possible. 

The  quantity  of  material  taken  out  of  the  channel  can  easily  be  ascertained  from  the  section,  or  at 
the  place  where  it  is  deposited,  when  once  the  ground  is  determined  upon,  staked  out,  and  a section  of 
he  same  taken,  forming  a check  on  each  other,  besides  taking  the  tonnage  of  the  lighters. 

3 The  ground  you  have  marked  out  in  red  pencil  on  the  map  on  the  Berwick  side  is  barely  sufficient 
to  contain  the  material,  measuring  462  yards  long,  17 1 yards  broad,  and  say  yards  average  depth  to 

av  jevei  js  = 118,503  cube  yards ; you  ought,  therefore,  to  extend  and  purchase  the  part  next  the 
river  as  I have  marked  out  by  the  dotted  red  ink  line. 

4 *As  regards  the  breakwater,  all  that  is  necessary  at  present  is  to  throw  in  rough  rubble  stones 
uromiscuouslv,  in  the  line  or  boundary  marked  next  the  sea;  and  after  the  stone  has  got  settled  to  pave 
the  face  in  a regular  manner  to  about  an  angle  of  45  degrees. 

As  I have  not  got  a copy  of  the  plan  and  Bection,  might  it  not  be  better  to  get  the  plans,  &c.  from 
Mr.  Brickwood  for  a few  days,  and  trace  this  part  off  the  same. 

The  rubble  stone  may  easily  be  obtained  from  the  Carr  Rock  quarry,  in  as  large  blocks  as  can  be 
got,  which  will  answer  the  purpose  very  well. 

5.  I cannot  help  thinking  that  tiie  Commissioners  should  endeavour  to  purchase  the  ground  on  the 
Tweedmouth  side  of  the  river,  provided  it  can  be  obtained  at  a reasonable  rate,  (as  well  as  that  on  the 
Berwick  side)  My  reason  for  proposing  to  build  an  Ashlar  wall  on  this  side  of  the  river  was,  that  it 
would  be  a great  accommodation  for  boats  lying  alongside.  At  the  same  time,  a rubble  stone  wall,  paved 
on  the  outside,  as  proposed  for  the  breakwater  on  the  opposite  side,  would  answer  for  keeping  up  the 
material  (dredged  from  the  channel  of  the  river)  equally  well,  and  might  be  executed  at  a much 
less  price. 

6.  As  soon  as  the  'dredging-machine  is  ready  and  the  ground  purchased,  you  will  please  let  Mr. 
Moor  know,  so  that  he  may  be  preparing  to  commence  operations. 

Probably  Mr.  Moor  might  be  induced  to  superintend  the  work  for  you  at  a salary,  and  set  the  work 
to  the  men  by  contract.  But  taking  everything  into  consideration,  I think  the  first  plan  would  be  the 
best ; that  is,  let  Mr.  Moor  do  the  work  and  furnish  everything  at  7±d.  to  the  cube  yard,  so  as  to  devote 
the  whole  of  his  time  and  energies  to  this  particular  work. 

You  might  let  him  have  the  breakwater  by  contract  also  at  per  cube  yard,  to  supply  the  stone  and 
workmanship,  or  as  the  Commissioners  may  think  proper. 

I am,  &c., 

Thomas  Rhodes. 


Case  and  Opinion  as  to  Liability  of  Commissioners  to  lay  their  Accounts  before  the  Town  Council , 
and  the  Power  of  the  latter  to  enforce  a more  full  Statement  of  Income  and  Expenditure. 

Case. 

A question  has  arisen  respecting  the  sufficiency  of  the  Statement  of  the  Accounts  of  the  Berwick 
Harbour  Commissioners,  rendered  by  them  to  the  council  of  the  borough  of  Berwick-upon-Tweed,  in 
pursuance  of  the  section  of  the  Berwick  Harbour  Act,  48th  George  III.  (page  43  in  the  copy  accom- 
panying this.) 

Prior  to  the  passing  of  that  Act,  the  harbour  was  entirely  under  the  management  ot  the  corporation 
of  the  rm.yor,  bailiffs,  and  burgesses  of  the  borough  of  Berwick-upon-Tweed,  who  levied  to  their  own 
use  (or  let  to  farmers)  the  due9  then  payable  on  goods,  and  on  the  shipping  using  tiie  port,  (from 
many  of  which  those  belonging  to  freemen  were  then  wholly  exempt,)  and  they  expended  such 
portion  of  them  as  they  thought  fit  on  the  repairs  and  improvements  of  the  harbour,  but  they  gave 
no  account  of  the  remainder  to  any  one.  The  items  of  revenue  and  expenditure  on  this  account, 
were,  like  others  regularly  examined  by  a committ-e,  included  in  the  treasurer  s accounts  of  the  cor- 
porate receipt  and  expenditure,  and  laid  before  the  guild  or  corporate  meeting.  This  was  a genera 
meeting  of  all  the  freemen  of  the  borough,  at  which  every  one  had  an  equal  vote  and  voice. 

The  present  Act  was  procured  upon  their  petition  and  solicitation,  which  may  account  for  the  clause 
in  question  being  inserted.  , . 

A statement  of  their  accounts  lias  from  the  beginning,  yearly  been  rendered  to  the  corporation. 
The  form  of  it  has  scarcely  varied.  . , . 

These  statements  of  accounts  have  at  no  time  been  satisfactory  to  the  corporation  ; ut  in  con- 
sequence of  the  adverse  state  of  feeling  which  at  and  for  long  after  the  time  of  the  passing  ot  the  Act 
prevailed  in  the  corporation  on  the  subject  of  it,  (owing  to  its  depriving  them  ot  the  revenue  from 
this  source,  and  subjecting  the  freemen  to  the  same  payments  as  others,)  the  more  enlightened  mem- 
bers of  the  corporation,  desirous  to  shew  their  confidence  in  the  Commissioners,  generally  sti  e a 
attempts  at  investigation  and  inquiry.  , , , .. 

Since  the  passing  of  the  Corporation  Act,  the  Commissioners  have  continued  as  formerly,  to  render 
their  accounts  to  the  council,  substituting  the  quarterly  meeting  in  August,  for  the  head  gui  nex 
after  Midsummer.  This,  it  is  presumed,  they  are  correct  in  doing,  inasmuch  as  although  there  oe 
now  no  head  guild,  or  adjournment  of  one,  nor  any  bailiffs,  yet  by  the  6ih  section  or  the  Corpora- 
tion Act,  “the  mayor,  aldermen,  and  burgesses  of  every  borough,  shall  be  capable  in i law  to  do  an 
suffer  all  acts  which  they  and  their  successors  respectively  might  and  could  do  and  suffer  by  any  nam 
or  title  in  the  corporation  and  the  head  guild,  at  which  it  is  ordered  that  the  accounts  be  pre 
seated,  may  be  held  to  be  merely  directory.  It  is,  however,  thought  necessary  to  call  t w a e 
this  point,  as  it  is  understood  that  the  Commissioners  somewhat  rely  upon  the  words  or  direc  ion  e g 
now  inapplicable  to  the  corporation,  as  now  constituted.  , . . 

The  following  is  a copy  of  the  account  rendered  to  the  last  quarterly  meeting,  on  the  6th  August  last 
“A  Statement  of  the  Accounts  of  the  Commissioners  acting  under  an  Act  o ar  i»me 

48th  Geo.  III.,  intituled  ‘An  act  for  rebuilding  the  Pier  and  for  nnprovmg  the  Harbour  ot 

Berwick-upon-Tweed,’  from  12th  July,  1843,  to  12th  July,  1844.” 
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No.  67- 

Case  and  Opinion 
as  to  Liabilities  of 
Commissioners  to 
lay  their  Accounts 
before  the  Town 
Council. 


Dr.  The  Commissioners 

£. 

s 

d. 

To  Shore  dues,  inwards  . 

1,011 

14 

% 

To  Shore  dues,  outwards 

1,038 

« 

n 

To  Tonnage  duty  . « 

065 

14 

n 

To  Harbour  duty 

115 

6 

8 

To  Ballast,  inwards 

104 

10 

5 

To  Ballast,  outwards 

10 

19 

8 

To  Crane  dues 

5 

IG 

5 

To  Bank  interest 

6 

8 

8 

To  Balance  due,  Commissioners 

11,460 

18 

7 

£14428 

15 

cl 

Contra. 

By  Balance  due  Commissioners 
Inst  year  . 

By  paid  interest 
By  salaries,  rents,  attorney, 
and  clerks’  bills,  &c.  . 

By  materials  and  repairs 
By  pier  quay,  light-house,  &c. 


Cr. 

£. 

s-  d. 

■ 12.417 

7 4} 

549 

is  o' 

441 

8 4 

49 

11  10 

970 

9 11J 

£14,428 

15  6| 

Thomas  Thompson,  Collector  and  Treasurer. 


The  council  considering  this  as  an  insufficient  and  unsatisfactory  statement,  and  a mere  evasive 
compliance  with  the  Act,  they  resolved  to  call  for  a more  detailed  and  particular  account.  Therefore 
the  town  clerk  on  their  behalf  wrote  to  the  collector  as  follows  : — 

August  10,  1844. 

“ I have  laid  before  the  council  your  Statement  of  the  Accounts  of  the  Harbour  Commissioners,  from 
the  12th  day  of  July,  1843,  to  the  12th  day  of  July,  1844,  and  I am  commanded  by  the  council  to 
require  that  you  render  to  me,  for  their  use,  a more  detailed  and  particular  account  of  the  receipts 
and  expenditure  of  the  Commissioners  for  that  period. 

“The  next  meeting  of  the  council  is  fixed  for  Tuesday,  the  3rd  of  September  next,  before  which 
time  I shall  expect  the  favour  of  some  communication  from  you. 

T.  Gilchrist,  Town  Clerk. 


In  reply  to  this  he  received  the  following  answer  from  their  clerk: — 

August  22,  1844. 

“At  a meeting  of  the  Berwick  Harbour  Commissioners  held  this  day,  I was  directed  to  acknow- 
ledge the  receipt  of  your  letter  of  the  10th  instant,  to  Mr.  Thompson,  their  collector  and  treasurer, 
wherein  you  intimate  that  you  had  laid  his  Statement  of  the  Commissioners’  Accounts,  from  the  12th 
July,  1843,  to  the  12th  July,  1844,  before  the  council,  and  that  you  were  commanded  by  them  to  require 
him  to  render  a more  detailed  and  particular  account.  The  Commissioners  direct  me  to  express  their 
surprise  that  the  council  should  have  made  such  a demand,  particularly  as  the  statement  rendered  is 
in  form  precisely  the  same  as  that  annually  delivered  for  the  last  thirty-six  years,  and  unobjected  to.  They 
further  direct  me  to  intimate,  that  they  are  advised  by  counsel  that  the  statement  rendered  by 
Mr.  Thompson  is  a sufficient  compliance  with  the  requisition  of  the  Harbour  Act. 

Clem.  Pattison. 


In  consequence  of  this  reply,  the  council  have  resolved  now  to  bring  the  point  to  settlement,  feeling 
convinced  of  the  utter  insufficiency  of  the  accounts  rendered. 

Your  opinion  is  therefore  requested, — 

1.  Are  the  Harbour  Commissioners  still  bound  to  render  a statement  of  their  accounts  to  the  council 
of  the  borough,  notwithstanding  the  change  of  its  constitution  by  the  Corporation  Act? 

2.  Is  the  Statement  of  Accounts  rendered  by  the  Harbour  Commissioners  a sufficient  compliance  with 
the  requirement  of  the  Act  of  Parliament? 

3.  In  what  way  ought  the  council  to  proceed  to  enforce  a more  full  and  satisfactory  statement? 
Must  they  particularise  the  points,  in  which  it  is  deficient,  and  demand  information  npon  them?  or  what 
is  the  proper  course  for  them  to  pursue,  and  what  are  the  remedies  at  law  or  in  equity  which  they  must 
resort  to  to  enforce  compliance? 

4.  Have  the  council  by  the  Act  any  powers  of  auditing  the  accounts  of  the  Commissioners?  and  to 
what  extent  do  their  powers  go  in  enquiring  into  and  allowing  or  disallowing  any  accounts  ? 

Be  pleased  to  advise  the  council  generally  on  the  points  above  submitted  to  you. 

Opinion. 

1.  I think  the  Harbour  Commissioners  are  still  bound  to  render  a statement  of  their  accounts  to  the 
new  corporation,  notwithstanding  the  change  in  its  constitution ; it  still  remains,  in  law,  the  same 
body,  and  in  my  opinion  the  council  are  entitled  to  have  the  statement  of  the  accounts  made  to  them. 
The  particular  meeting  at  which  the  statement  is  directed  to  be  made  would,  I think,  be  held  to  be 
directory. 

2.  I am  inclined  to  think  that  the  statement  of  the  accounts  as  made  within  would  he  deemed  to  be 
sufficient.  It  is  quite  true  that  it  really  amounts  to  very  little:  but  as  I think,  the  corporation  have  no 
power  of  auditing  the  accounts  or  curtailing  the  expenditure,  and  that  the  only  end  to  be  attained  is  the 
giving  some  publicity  to  the  proceedings  of  the  Commissioners.  I think  a jury  would  probably  find 
(in  the  absence  of  suspicion  of  improper  conduct  on  the  part  of  the  Commissioners,  which  is  not  sug- 
gested) that  the  statement  was  sufficient.  By  the  section  in  page  27,  the  rate  and  duties  are  to  be 
paid  to  the  Commissioners;  and  by  that  in  page  30  and  31,  the  application  of  them  is  directed,  and  the 
entire  control  seems  to  me  to  be  given  to  the  Commissioners  ; and  I do  not  find  any  section  giving 
any  superintending  authority  to  the  corporation.  The  section  in  page  43  directs  the  statements  of  the 
accounts  to  be  annually  produced,  but  the  only  matter  enacted  is  as  to  the  production  ; and  I do  not 
think  the  section  gives  to  the  corporation  any  power  whatever  in  respect  to  the  allowance  or  disallow- 
ance of  the  time  as  to  the  item  on  the  debit  side.  I do  not  see  what  further  information  could  be 
given,  except  a statement  of  all  the  payments,  when  and  by  whom  made,  &c.,  was  to  be  given ; and 
I do  not  think  the  words,  “ statements  of  the  accounts”  require  such  particularity.  Indeed,  1 think  the 
particularity. which  a jury  would  require  would,  in  a great  measure,  depend  upon  the  circumstauces  under 
which  the  indictment  was  preferred.  If  there  was  any  reason  for  suspecting  misappropriation,  a jury 
would  probably  require  strictness  and  particularity ; but  if  nothing  of  the  kind  was  suggested,  they 
would,  I think,  be  satisfied  with  greater  generality.  On  the  credit  side  the  item  of  44 11.  8$.  4d. 
ought,  perhaps,  to  be  divided,  and  as  the  &c.  includes  any  other  items,  it  would  certainly  he  insufficient, 
but  considering  that  the  term  is  the  same  which  has  been  so  long  used  without  objection,  my  impression 
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' that  a jury  would  deem  it  sufficient ; and  upon  a question,  which  I consider  would  be  one  for  a jury,  it  Appendix  C. 

k impossible  to  give  anything  like  a positive  or  satisfactory  opinion.  

1 3 The  first  step  to  be  done  is  certainly  to  point  out  in  what  respect  the  account  is  deemed  to  be  Berwick. 
nsatisfactory,  and  to  require  further  information,  and  in  the  event  of  legal  proceedings  being  taken,  the  " " 

form  would  be  an  indictment.  If  no  statements  at  all  were  made,  I think  the  Court  of  Queen’s  Bench  ^ °-  .*  j 

would  probably  interfere  by  mandamus,  but  I think  they  would  not  upon  a proceeding  of  that  kind  try  as  tQ  Liabi)fties  ol 
whether  or  not  the  account  rendered  was  sufficiently  precise  and  particular.  Any  proceeding  in  equity  Commissioners  to 
would  be  at  the  suit  of  the  Attorney-General  acting  for  the  public.  _ lay  their  Accounts 

4 I think  the  corporation  have  no  power  to  disallow  any  of  the  items.  The  commissioners  seem  before  the  Town 
to  me  to  be  independent  of  the  corporation,  and  that  if  they  make  a sufficiently  precise  and  particular  Council, 
statement  to  satisfy  a jury  they  will  have  complied  with  the  Statute. 

It  is  quite  true  that  the  account  rendered  is  really  no  check,  and  of  little  use ; but  I think  it  very 
likely  that  the  intention  was  that  the  Commissioners  should  have  absolute  control,  and  that  the  section 
in  page  43  was  inserted  merely  for  the  purpose  of  throwing  dust  in  the  eyes  of  some  parties  who  were 
anxious  to  support  the  right  of  the  corporation.  In  the  event  of  any  improper  conduct  on  the  part  of 
the  Commissioners,  the  most  effective  remedy  would  be  an  information  at  the  suit  of  the  Attorney- 
General  ; but  unless  there  are  good  grounds  for  suspecting  something  to  be  wrong,  no  step  of  this 
kind  ouo’ht  to  be  taken.  I cannot  advise  the  corporation  to  incur  any  expense,  or  take  any  legal  pro- 
ceedings against  the  Commissioners  in  respect  of  the  insufficiency  of  the  .account.  I think  the 
sufficiency  or  non-sufficiency  would  be  a question  of  fact  for  a jury ; and  considering  that  the  form  is 
the  same  which  has  been  used  for  so  long  a time,  I greatly  doubt  whether  it  would  be  practicable  to 
obtain  a conviction.  If  the  question  were  entirely  new,  I think  the  statement  required  ought  to  afford 
the  means  of  testing  its  accuracy  by  reference  to  persons  and  dates,  but  after  a submission  for 
36  years  to  the  present  form  of  statement,  the  question  becomes  a very  different  one.  The  application 
for  further  information  may  properly  be  made;  but  as  at  present  advised,  I cannot  recommend  legal 

proceedings,  in  the  event  of  refusal  to  afford  it. 

Culmer,  September  25, 1844.  s-  Martin. 


N0.  6S-  AT  „ 

No.  68. 

Memorial  of  Shipowners,  fyc.,  to  the  Commissioners  of  Berwick  Harbour,  on  the  want  of  a Break  Shipowners' 

water,  and  proceedings  thereupon.  Memorial  on^the 

The  Memorial  of  the  undersigned  Shipowners  and  Masters  of  Vessels  trading  out  of  this  Port  water,  &c. 

Sheweth,  x ... 

That,  in  consequence  of  the  lowness  of  Spittal  Point,  this  harbour  is  at  present  very  much 
exposed  to  the  sea  during  easterly  gales,  which  causes  such  a swell  in  the  river,  that  the  shipping  to  the 
quay  can  scarcely  be  held  to  their  moorings,  and  in  some  instances,  lately,  have  sustained  considerable 
damage.  , , , . F 

That,  from  the  same  cause,  there  is  no  part  within  the  harbour  where  vessels  can  be  placed  in  satety 
for  the  purpose  of  being  repaired,  which  is  a serious  disadvantage  to  the  shipping  interest  of  the  port, 
and  may  be  attended  witli  much  loss.  , 

That  a breakwater,  reaching  from  the  Tower  to  a certain  distance  in  the  river,  would  be  an  effectual 
remedy  against  the  evils  complained  of,  which  your  memorialists  are  informed  could  be  erected  at  a 
comparatively  small  expense;  and  also  that  a plan  and  report,  with  the  view  of  such  an  erection  being 
made,  were  drawn  out  some  years  ago  by  Mr.  Rhodes,  under  the  direction  of  the  Commissioners,  to 
which  your  memorialists  would  beg  leave  to  refer.  . , - , 

Your  memorialists  would  therefore  beg  leave  respectfully  to  call  your  attention  to  the  facts  here 
stated,  and  hope  that  you  (will  be  pleased  to  cause  a breakwater  to  be  erected,  or  that  you  will  wn 
such  other  Bteps  for  improving  the  state  of  the  harbour,  as  under  the  circumstances,  you  may  consic  er 


Berwick , February  22,  1845. 


For  the  Berwick  Shipping  Company, 

William  Paulin,  and  31  others. 


Eitracts  from  Minutes  of  Proceedings  of  the  Harbour  Board,  at  their  Meeting  on  the  271* 
February,  1845. 

At  a meeting  of  the  said  Commissioners,  held  the  27lh  day  of  February,  1845  ; present  :-JohnM. 
Dickson,  Esq.:  Geo.  Gilchrist,  Esq.  ; Mr.  James  Marshall;  Mr.  John  Wilson ; Mr.  James ; Mr. 
Henderson;  George  K.  Nicholson,  Esq. ; Mr.  Robert  Crossman;  Mr.  Cunningham  ; Mr.  Dewer, 
Mr.  Dunlop;  Mr.  J.  Clay: — • 

A.  memorial  from  the  shipowners  and  others  was  this  day  presented  to  the  Commissioners  requesting 
that  they  would  be  pleased  to  erect  a breakwater  on  the  shore,  as  recommended  by  Mr.  “nodes,  ine 
same  was  referred  to  Mr.  Moor  for  his  report  thereon,  and  as  to  the  probable  expense  thereof. 

Memorial  answered  the  27 th  March,  1845,  as  follows  : 

Sia, 

The  Commissioners  this  dav  took  into  consideration  Mr.  Moor’s  report  upon  your 
and  they  have  instructed  me  to  say  that  they  are  advised  that  the  breakwater  sugges  e y y° 
not  have  any  beneficial  effect.  They  will,  however,  bear  your  application  in  mind,  an  en  eavo 
remedy  the  evil  you  complain  of. 

I am,  &c.,  . 

To  Mr.  Wm.  Paulin.  PATTI80B’  C“' 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONER 


Appendix  C. 
Berwick. 

No.  69. 

Moor,  on  the  ineffi- 
ciency of  proposed 
Breakwater. 


No.  69. 

Mr.  C.  Moor  on  the  inefficiency  of  the  Breakwater  prayed  for  in  Shipowners'  'Memorial  of  ih*  a 
22 nd  February , 1845.  J the 

Gentlemen,  March  13,  1845. 

In  accordance  with  your  instructions,  I have  carefully  considered  the  memorial  addressed 
to  you,  and  signed  by  a large  number  of  shipowners  and  musters  of  vessels  trading  out  of  this  port 
shewing — 

1st.  Tiiat,  in  consequence  of  the  lowness  of  Spittal  Point,  the  harbour  is  at  present  very  much 
exposed  to  the  sea  during  easterly  gales,  causing  a heavy  swell  in  the  river,  and  that  during  these  gales 
the  shipping  can  scarcely  be  held  at  their  moorings,  and  that  in  some  instances  lately  considerable 
damage  has  been  sustained. 

2nd.  That,  from  the  same  cause  there  is  no  part  within  the  harbour  where  vessels  can  be  placed  in 
safely  for  the  purpose  of  being  repaired. 

To  remedy  tlie  above  evils  your  memorialists  proposed  the  erection  of  a breakwater  from  Coxon’s 
Tower,  in  the  position  shown  on  the  plan,  to  a certain  distance  into  the  river. 

I have  also  (through  the  assistance  of  Mr.  Pattison)  examined  plans  and  reports  relating  to  the 
improvement  of  the  harbour,  from  1806  to  the  present  time,  from  which,  together  with  my  own  opinion 
the  following  report  is  drawn  up  and  submitted  to  your  consideration. 

In  the  first  place,  I quite  agree  with  your  memorialists,  that  at  present  there  is  a considerable  range 
in  the  harbour,  more  particularly  at  the  low  ballast  quays,  owing  entirely  to  the  lowness  of  Spittal 
Point. 

But  that  a breakwater,  as  proposed,  would  remedy  the  evil  I would  very  much  question,  for  this 
reason,  that  the  swell  which  comes  to  the  ballast  quay  does  not  come  in  that  direction. 

The  swell  that  rolls  over  the  •‘•had  comes  from  the  sea  to  the  N.E.  ofShoreside  Batt,  and  strikes  the 
walls  at  an  angle  of  about  60  degrees  where  the  swell  breaks. 

To  the  S.W.  of  Shoreside  Batt  the  swell  runs  in  the  direction  of  the  Carr  Rock,  or  betwixt  that 
and  the  Foundry,  when  a reaction  takes  place  by  coming  in  contact  with  the  Carr  Rock,  the  Black  Rock, 
and  the  batts  on  the  south  side  of  the  river,  where  it  receives  a fresh  impetus,  and  rolls  up  the  Shad  to 
the  ballast  quays;  betwixt  the  swell  from  this  point,  and  that  N.E.  of  the  Tower  is  all  broken  water, 
whence  the  natural  sand  ridge  is  formed. 

In  referring  to  the  reports  I have  had  the  opportunity  of  seeing,  relating  to  the  harbour  by  the  most 
eminent  engineers,  I find  nothing  to  make  me  alter  my  opinion,  viz.,  that  a breakwater,  as  proposed  by 
your  memorialists,  will  not  have  the  desired  effect. 

Mr.  Rennie  appears  to  have  been  apprehensive  of  Spittal  Point  being  shortened  or  lowered  by  the 
building  of  the  present  pier,  and  thereby  increasing  the  inlet  of  the  sea  to  the  danger  and  damage  of  the 
shipping  at  the  quay,  when  he  says,  “ Should  this  be  the  case  to  any  considerable  extent,  a wooden  jetty 
or  breakwater  may  be  run  out  from  the  green  sward  in  a northerly  direction,  or  perhaps  a breakwater 
run  out  from  Coxon's  Tower  to  turn  the  sea  towards  Tweedmouth,  might  answer  the  same  purpose,  but 
I would  greatly  prefer  the  former.” 

Mr.  Rhodes,  in  noticing  the  breakwater,  appears  to  be  committing  to  writing  what  he  had  previously 
stated  verbally.  He  says,  “As  regards  the  breakwater,  all  that  is  necessary  to  do  at  present  is,  to  put 
down  rough  stones,  and  after  they  have  got  settled,  to  pave  the  face  next  the  sea  in  a sloping  direction, 
but  does  not  say  for  what  purpose  the  breakwater  is  intended.” 

My  opinion  is,  that  a hreakwater,  as  proposed,  would  not  have  the  slightest  effect,  good  or  bad,  as 
respects  the  hat  hour,  until  it  reaches  a certain  point  over  the  ridge.  That  point  is  about  150  yards  from 
the  Tower,  in  a direction  a little  east  of  the  Carr  Rock,  after  which  continue  it,  say  53  or  100  yards 
further,  and  the  effect  would  be,  that  the  first  quarter  ebb,  (which  alone  is  injurious  to  Spittal  Point,) 
instead  of  passing  over  the  Shad,  as  at  present,  would  be  directed  with  greater  violence  into  the  bight 
below  Spittal,  and,  consequently  a larger  body  of  the  flood  waters  would  pass  over  the  point  and  tend 
to  run  it  away,  and  in  the  same  ratio  the  north  point  would  gather. 

Instead  of  the  breakwater  as  proposed,  I would  propose  the  continuation  of  the  ballast  quay  to 
the  extent  of  280  feet,  which  would  answer  all  the  purpose  that  could  possibly  be  expected  from  the 
breakwater.  1 3 * . 

By  adopting  this  plan,  three  ships’ berths  would  be  obtained,  or  berths  for  two  larae  steamers;  and 
by  building  it  on  sheet  and  bearing  piles,  it  may  be  deepened  in  front  by  the  dredging  machine,  and 
close  to  the  piles,  by  a spoon  dredge  fixed  on  one  of  the  lighters  to  the  depth  of  the  bed  of  the  river, 
V1ZmJ  ‘eet  at  ow  water>  riie  Strata  being  favourable  for  this  operation. 

. These  would  be  the  most  suitable  berths  for  large  ships,  such  as  are  in  the  harbour  at  present,  r for 
timber  ships,  or  any  vessels  with  bulky  cargoes,  on  account  of  the  quav  room  it  would  afford. 

By  adopting  this  plan,  the  steamer  jetties  may  be  removed,  and  the  'front  of  the  ballaat  quay  cleared 
away,  and  the  whole  range  of  quay  made  available  for  ships  to  load  and  discharge  at,  as  there  would  then 
be  no  accumulation  of  sand  or  gravel. 

. 11  ®ay.te  s*id  lhi,t  there  wil1  be  sti11  no  part  within  the  harbour  where  vessels  can  be  laid  on  shore 
in  safety  for  the  purpose  of  repairing.  In  answer  to  which  I would  say  that  a more  desirable  place 
could  not  be  wished  for  than  Tweedmouth  shore,  where  the  ground  is  level  and  clean,  and  plenty  of 
moorings.  The  only  disadvantage  is  the  distance  from  the  ship  yard. 

To  return  to  Spittal  Point : — I have  no  doubt  in  my  own  mind  but  the  point  will  soon  be  up  again, 
and  the  harbour  tranquil ; but  a little  dredged  off  the  opposite  side  of  the  river,  commencing  at  the 
Hope  and  working  upwards,  would  greatly  assist  nature  in  the  operation  by  diverting  the  ebb  tide  to  the 
north,  and  easing  the  current  over  the  point. 

The  north  point  above  the  Hope  is  fast  approaching  the  river  channel,  and  will  in  time  get  so  far  as 
to  cause  the  freshes  to  cut  through  the  point  instead  of  over  the  end  as  at  present,  when  it  will  be  more 
difficult  and  expensive  to  get  up. 

. 1 wouId  therefore  recommend  the  north  point  to  be  kept  back  by  dredging  to  a distance,  say  to  what 
fr  was  dredged  a few  years  ago.  By  doing  so,  it  causes  the  ebb  tide  to  act  on  the  low  end  of  the  Spittal 
Point,  and  turn  it  to  the  south,  giving  more  room  to  vessels  clearing  Crabbwater  Rocks,  as  well  as 
facilitating  the  rising  of  the  point,  the  natural  breakwater. 

I would  recommend  forthwith  a few  weeks’  dredging  at  this  place  before  the  throng  of  the  fishing 
sets  in. 
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The  following  is  an  estimate  of  the  cost  of  the  breakwater,  the  stone  proposed  to  be  got  out  of  that 
art  of  the  Tweedmouth  quarry  lately  in  the  occupation  of  Mr.  William  Brown.  The  length,  as  on  the 
plan,  viz.,  200  yards  — 


To  Reding  quarrying,  and  leading  stones  2,100  tons 
To  weighing  and  packing  stones,  and  incidental  expenses 


£ s.  d. 
. 472  10  0 
. 105  0 0 

. £577  10  0 


Appendix  C. 
Berwick. 

No.  69. 

Moor,  on  the  ineffi- 
ciency of  proposed 
Breakwater. 


Estimated  cost  of  280  feet  of  quay,  as  proposed,  including  piling, 
stone  work,  iron  work,  fenders,  &c.,  and  complete  filling  up  behind 
not  included  ........  £1,495  0 0 


To  the  Harbour  Commissioners , Berwick. 


I am,  &c., 

Christopher  Moor. 


No.  70. 

Memorial  from  Merchants,  Manufacturers , fyc.,  and  Correspondence  on  the  necessity  of  further 
Accommodation  for  the  Landing  and  Shipping  of  Goods,  on  the  South  Side  of  the  Tweed. 

The  undersigned  merchants,  manufacturers,  and  others  who  are  extensively  engaged  in  the 
commerce  and  trade  of  the  port  of  Berwick,  and  whose  business  and  interests  are  seriously  impeded  and 
injuriously  affected  by  the  want  of  proper  facilities  and  accommodation  for  landing  and  shipping  goods  on 
the  south  side  of  the  river  Tweed  within  the  said  port,  beg  respectfully  to  request  that  you  will  provide 
such  wharfs  or  landing-places  as  they  may  deem  to  be  justly  due  to,  and  imperatively  called  for  by,  the 
traffic  which  exists  on  the  south  or  Tweedmouth  side  of  the  said  port,  and  which  contributes  very 
largely  to  your  revenue.  Dated  this  27th  day  of  February,  1846. 

J.  and  A.  Robertson  & Co.,  and  37  others. 

To  the  Commissioners  of  the  Pori  of  Berwick. 


' No.  70. 

On  the  Want  of 
Landing-places  on 
the  South  side  of 
the  Tweed. 


Sir,  Tweedmouth,  March  4,  1846. 

The  enclosed  Petition  from  persons  connected  with  the  trade  of  the  port,  and  whose  business 
requires  the  proper  means  for  shipping  and  landing  goods  on  the  south  or  Tweedmouth  side  of  the 
river,  has  been  intrusted  to  me  for  transmission,  through  you,  to  the  Harbour  Commissioners;  and  I 
have,  on  the  part  of  the  Subscribers,  respectfully  to  solicit  the  early  attention  of  the  Commissioners  to 
the  subject. 

I am,  &c., 

Thomas  Thompson,  Esq.,  Harbour- Master.  Alex.  Robertson. 


Extracts  from  Minutes  of  Proceedings  of  the  Harbour  Board  at  their  Meeting  on  the 
2nd  April,  1846. 


Extract  from  Minute  Book. 

At  a meeting  of  the  said  Commissioners,  held  the  2nd  day  of  April,  1846;  Present: — John  M. 
Dickson,  Esq. ; P.  Clay,  Esq. ; Mr.  Dunlop ; Mr.  Marshall ; John  Clay,  Esq  ; Mr.  Dewar;  Colonel 
Hogarth ; Mr.  Cockburn ; Mr.  Cunningham  ; — 

i^A  memorial  from  the  merchants,  manufacturers,  and  others,  engaged  in  the  trade  of  this  port, 
requesting  the  Commissioners  to  provide  wharfs  or  landing  on  the  south  side  of  the  river,  was  this  day 
laid  before  the  meeting ; and  it  was  resolved  that  the  following  answer  be  forwarded  to  Alexander 
Robertson,  Esq. : — 

Sir, 

I am  directed  by  the  Berwick  Harbour  Commissioners  to  inform  you  that  the  memorial  which 
you  forwarded  to  them  on  the.  4th  ultimo,  relative  to  wharfs  or  landing-places  on  the  south  side  of  the 
river,  was  this  day  laid  before  their  meeting ; and  I was  instructed  to  intimate  that,  owing  to  the  Com- 
missioners having  no  surplus  funds  at  their  disposal,  they  deem  it  inexpedient  to  increase  their  present 
debt  by  making  any  additional  erections  on  the  south  side  of  the  river  until  it  is  ascertained  what  effect 
the  present  railways  may  have  on  the  revenues  of  the  port.  The  Commissioners  will,  however, 
keep  the  memorial  in  view,  and  when  their  funds  will  admit  of  it,  they  will  again  take  the  same  into 
consideration,  having  every  wish  to  afford  accommodation  to  the  merchants  and  others  connected  with 
that  side  of  the  river. 

I am,  &c., 

Clem.  Pattison,  Clerk. 


Tweedmouth,  April  9,  1846. 

. On  my  return  from  London  last  night,  I received  your  letter  of  the  2pd,  from  which  I find  that 
riy6  ”ar^0ur  Commissioners  decline  affording  proper  accommodation  to  the  trade  of  this  side  of  the 

S 2 
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Appendix  C. 
Berwick. 
No.  7o. 

On  Ihe  want 
landing  places 
south  side  of  the 
Tweed. 


No.  71. 

Guthrie,  on  the 
Proceedings  of  the 
Harbour  Board. 


In  order  that  I may  place  the  matter  fairly  before  the  subscribers  to  the  memorial,  which  I prese 

on  this  subject,  I have  to  beg  from  the  Commissioners  the  following  information: * ^ ne“ 

The  amount  of  the  existing  debt  referred  to  by  you. 

The  totals  of  income  and  expenditure,  respectively,  during  the  last  ten  years,  stated  annually 
The  estimated  cost  of  erecting  a landing-place  for  Tweedmouth. 

The  cost  incurred  in  making  the  roadway  and  walls  for  Spiltal. 

The  amount  for  one  year,  up  to  the  31st  ult.,  of  harbour  dues  received  from  the  parties  subscrib' 
the  memorial.  m® 


The  total  amount  of  shore  dues  received  during  the  same  period. 

I may  just  state  here,  that  the  indisposition  evinced  to  do  justice  to  the  trade  of  Tweedmouth  must 
of  necessity  drive  many  of  the  memorialists  to  effect  arrangements  with  the  railway  companies  forth 
transport  of  articles,  which  would  more  naturally  be  conveyed  by  sea  if  an  accommodating  spirit  were 
acted  upon  by  the  authorities  of  the  harbour.  ^ 


Clem.  Pattison,  Esq., 

Clerk  to  the  Commissioners. 


I am,  &c., 

Alex.  Robertson. 


Extracts  from  Minutes  of  Proceedings  of  the  Harbour  Board  at  their  Meeting  on  the 
23 rd  April,  1846. 

At  a special  meeting  of  the  said  Commissioners,  called  by  the  Chairman  pursuant  to  the  Act  held 
the  23rd  April,  1846  ; Present : — John  M.  Dickson,  Esq. ; Mr.  Marshall ; Mr.  James  ; Mr.  Cockburn  • 
Mr.  P.  Clay ; Mr.  Dewar;  Mr.  Dunlop ; Mr.  Henderson  ; Mr.  Cunningham  ; George  Gilchrist  Esq.- 
George  K.  Nicholson,  Esq.; — ’ 

Mr.  Pattison  laid  before  the  meeting  a letter  he  had  received  from  Alexander  Robertson,  Esq. 
Tweedmouth ; and  he  was  directed  to  forward  the  following  answer  to  Mr.  Robertson  : ’ 4 ’ 

Sir, 

I laid  your  letter  of  the  9th  instant  before  the  Harbour  Commissioners  at  their  meeting  today, 
and  I was  instructed  to  refer  you  to  their  Annual  Statement  delivered  to  the  town  council  pursuant  to 
the  Harbour  Act,  and  to  their  letter  to  you  of  the  2nd  instant. 

I am,  &c., 

Clem.  Pattison,  Clerk. 


...  . Tweedmouth , April  24, 1846. 

I am  this  morning  in  receipt  of  your  letter  of  yesterday’s  date.  The  Harbour  Commissioners,  you 
tell  me,  refer  me  to  their  annual  statement,  delivered  to  the  Town  Council.  This  is  really  a sorry  jest, 
for  if  the  concentrated  wisdom  of  the  Town  Council  could  not  extract  any  information  from  the  annual 
statement,  it  cannot  be  expected  that  my  individual  ignorance  could  glean  even  an  approximation  to  anv 
useful  fact.  11  1 


As  the  Harbour  Commissioners  do  not  seem  inclined  to  promote  the  trade  of  the  port,  even  within 
the  limits  of  their  strict  duty,  they  must  not  be  surprised  if  many  of  the  memorialists,  in  self-defence, 
make  arrangements  for  their  goods  being  land-borne.  It  will  be  necessary  to  make  this  correspondence 
public,  for  the  information  of  the  memorialists  and  others. 


C.  Pattison , Esq., 

Clerk  to  the  Commissioners. 


m,  &c., 

Alex.  Robertson. 


No.  71. 

Letter  from  Robert  Guthrie,  Esq.,  to  the  Tidal  Harbour  Commissioners,  on  the  Proceedings  of 
the  Harbour  Board. 

^IR’  Helen  Iron  Works,  Berwick-upon-Tweed,  November  28,  1846. 

. u ob®die“ce  the  request  contained  in  your  letter,  which  I received  on  the  16th  instant, 
that  1 should  furnish  the  Commissioners  of  Tidal  Harbours  with  any  information  respecting  the  port 
ot  Berwick,  I have  now  the  honour  of  transmitting  some  accounts  for  their  inspection,  which  I trust 
may  prove  useful  m furthering  the  objects  to  which  their  attention  has  been  directed.  Tlie  meeting 
which  one  of  your  Commissioners,  Captain  Washington,  held  here  some  time  ago,  not  having  been 
previously  announced,  either  from  accident,  inadvertence  or  design,  by  the  parties  connected  with  this 
port,  I was  not  made  acquainted  with  it  until  near  its  close,  and  was,  in  consequence,  unprepared  to 
make  any  statement,  or  offer  any  suggestions  on  the  subject;  which  I the  more  regretted  from  having 
tor  some  years  taken  an  active  part  in  endeavouring  to  obtain  a reform  in  our  Harbour  Act,  the  evil 
effects  of  which  most  of  our  traders  and  manufacturers,  as  well  as  myself,  have  long  experienced.  The 
information  which  Captain  Washington  obtained  at  that  meeting  must  of  course  have  convinced  him 
of  the  necessity  of  a lota  revision  of  that  Act ; but  as  it  appeared  to  me,  from  reading  a report  of  it  in 
tiie  public  prints,  that  that  information  was  incomplete,  and  many  cases  of  importance  entirely  over- 
looked, I shall  endeavour  to  furnish  you  with  a more  detailed  view  of  the  case,  even  at  the  risk  of  a 
repetition  or  some  facts  which  you  already  know. 


The  harbour,  tonnage,  and  shore  dues  of  Berwick,  previous  to  1808  were  the  property  of  the  cor- 
poration of  the  town.  They  were  then  irregularly  collected,  sometimes  being  farmed  out,  and 
sometimes  received  by  the  officers  of  the  borough.  Their  schedule  was  imperfect,  and  confined  to  a 
lew  articles;  a distinction  being  made  in  favour  of  the  burgesses  of  the  town,  lesser  dues  being 
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appointed  to  inquire  into  TIDAL  HARBOURS. 


, gc<l  upon  their  merchandize  than  upon  goods  the  property  of  non-freemen.  Some  years  previous 
t 1608  the  pier  built  in  the  reign  of  Queen  Elizabeth  was  found  so  insecure  and  worthless,  that  a 
10  v one*  became  necessary.  Either  from  the  want  of  sufficient  funds  to  build  a new  one,  or  from  an 
^prehension  that  the  revenues  of  the  harbour  would  be  unproductive,  from  intrigue,  or  from  some 
*?lier  cause  of  no  importance  now,  the  corporation  gave  up  all  claim  or  right  to  the  exaction  of  shore 
° harbour  dues  of  any  kind,  to  eighteen  Commissioners,  who  prepared  and  carried  the  present  bill 
through  Parliament  in  that  year.  Under  the  provisions  of  their  Bill  the  preseut  pier  was  built,  a new 
schedule  of  dues  levied,  and  the  Commissioners  invested  with  extraordinary  powers ; the  most 
surprising,  and  perhaps  the  most  obnoxious,  being  that  of  nominating  their  successors,  or  filling  up 
anv  vacancies  that  might  occur  from  resignation  or  death.  It  conferred  upon  them  the  power  of 
licensing  pilots,  of  purchasing  lands  for  the  improvement  of  the  harbour,  of  erecting  quays,  harbours, 
wharfs,  &c. ; and  in  fact  they  became,  and  are  now,  the  conservators  of  the  Tweed.  The  only  reserv- 
ation which  the  corporation  obtained,  in  thus  giving  up  their  ancient  right  to  the  collection  of  the 
harbour  revenues  was,  that  the  new  Commissioners  should  produce  to  them  annually  a statement  of 
their  accounts ; and  how  faithfully,  and  perhaps  ingenuously,  this  solitary  memento  of  “ the  powers 
that  were  ” has  been  fulfilled,  the  sequel  will  shew. 

The  Bill  was  passed.  The  Commissioners,  not  invested  with  “ brief  authority,”  but  authority 
for  life,  hastened  to  perform  their  new  duties.  Rennie,  the  celebrated  engineer,  furnished  a plan 
forthe'pier;  a railway  was  made  to  a neighbouring  quarry,  and  with  this  exception,  manual  labour 
did  the  rest;  for,  after  years  of  toil,  and  disdaining,  or  perhaps  being  ignorant  of  the  use  of  any 
machinery  or  invention  by  which  the  works  might  be  facilitated,  and  the  cost  lessened,  the  pier 
was  completed ; not,  however,  in  all  its  integrity.  Engineers  are,  or  ought  to  be,  very  clever  people ; 
and  as  the  one  in  question  had  for  years  devoted  all  his  talents  and  time  in  the  construction  of 
harbours,  breakwaters,  docks,  and  piers,  and  in  every  one  successfully,  it  might  have  been  confi- 
dently supposed  that  his  plan  for  the  improvement  of  the  entrance  of  our  harbour  would  have 
been  a most  judicious  one.  The  Commissioners  were,  however,  of  a contrary  opinion.  Rennie’s 
plan  was  to  form  the  pier  in  a straight  line,  so  as  effectually  to  protect  the  river  from  the  surge  of  the 
sea  and  for  other  equally  cogent  reasons,  which  his  long  experience  in  such  matters  had  taught  him ; 
but  our  self-appointed  Commissioners  thought  otherwise-  The  plan  was  altered;  a bend  or  elbow 
made  in  the  structure, — decidedly  departing  from  Rennie’s  intentions  and  advice;  and  though  mariners, 
pilots,  and  people  well  acquainted  in  nautical  architecture,  agree  to  a man  in  declaring  that  the 
pier  is  rendered  almost  useless  in  consequence,  still,  were  we  in  possession  of  the  reasons  of  our 
*«  conservators,”  I have  no  doubt  that  all  who  look  upon  the  irregularity  of  the  proceeding,  and  the 
crooked  nature  of  the  structure,  would  he  perfectly  satisfied  and  convinced  of  the  wisdom  of  our 
Commissioners. 


Appendix  C. 
Berwick. 

No.  71. 

Guthrie,  on  the 
Proceedings  of  the 
Harbour  Board. 


I point  out  the  circumstances  without  the  most  distant  intention  to  bring  the  conduct  of  the 
Commissioners  into  ridicule;  and  I most  earnestly  entreat  of  your  Honourable  Board  to  refrain,  if 
possible,  from  doing  so.  My  object  is  to  shew,  in  the  present  instance,  how  desirable  it  would  have 
been  for  this  port,  had  a Bill,  such  as  you  have  prepared,  been  in  lorce  and  acted  upon  then.  I am 
perfectly  persuaded,  that  under  proper  management  ilie  cost  and  construction  of  our  pier  would  have 
been  much  diminished  ; — the  deviation  from  the  plan  of  Rennie,  and  its  consequent  ineffeciency 
entirely  prevented  ; — that  our  harbour  would  have  been  more  secure  ; — the  debt  now  owing  by  the  Com- 
missioners would  lon,<r  ago  have  been  liquidated;  that  a considerable  reduction  in  our  dues  would  have 
been  effected ; and  that  many  improvements  in  our  harbour  would  have  been  made,  followed  by  an 
increase  of  our  shipping,  and,  in  consequence,  to  the  revenues  of  our  port.  That  such  have  nut  been 
the  case,  or  at  least  to  an  extent  worthy  of  a passing  remark,  may  be  attributed  to  the  operation  of  our 
Harbour  Act.  The  census  of  1841  shewed  that  our  population  had  decreased  compared  with  the 
census  of  1831,  while,  during  the  same  period,  in  almost  every  town  of  Great  Britain  an  increase 
had  taken  place.  Now,  liow  do  we  account  for  this  ? A navigable  river  for  vessels  of  400  or  500 
tons’  burden, — a coal  field  of  great  extent  in  the  immediate  neighbourhood,  cheaper  than  in  any  sea- 
port town, — an  agricultural  district  around  it,  where  the  staple  ol  our  great  manufacture  is  produced,— 
a population  where  wages  are  cheaper  than  almost  any  other  town  in  the  kingdom,  its  situation  easily 
accessible  to  all  the  east  coast  of  England  and  Scotland,  including  the  metropolitan  towns  or  both,— 
situate  opposite  to  those  parts  of  the  continent  which  furnish  an  important  part  of  our  textile 
manufacturers  with  supplies, — and  without  entering  any  further  into  detail,  we  find  that  our  town  has 
actually  retrograded  : all  these  conditions  must  bring  us  to  the  conclusion  that  it  must  be  our  local 
administration  that  has  caused  the  whole. 

Tt  was  not  until  1838  that  almost  any  manufacture  of  note  was  established  in  Berwick  or  its  imme 
diate  neighbourhood.  An  iron  foundry  had  existed  since  1800,  but  it  was  confined  to  little  more  than 
the  local  demand,  its  annual  exports  to  London  or  the  outports  seldom  exceeding  200  or  3 tons. 
At  that  period  (1838)  I erected  an  iron  work  or  foundry  on  a much  more  enlarged  plan,  which 
gradually  increased ; so  that  its  consumption  of  iron  in  the  year  ending  June,  1845,  was  little  short  ot 
5000  tons, — coals,  coke,  loam,  &c.,  &c.,  being  nearly  equal  in  amount.  Other  iron  works  followed, 
all  of  which  are  on  the  south  side  of  the  Tweed.  Seeing  that  my  manufactory  was  daily  rising  into 
importance, — that  the  difficulty  and  inconvenience  of  landing  the  materials  used  in  the  works,  which 
were  overlooked  while  they  were  of  small  amount,  became  of  no  small  importance  to  a large  manu- 
factory, urged  on  by  others  who  suffered  the  same  inconveniency  as  myself,  L set  myself  to  work  to 
consider  all  the  bearings  of  the  harbour,  the  constitution  of  its  government,  its  Parliamentary  Act, 
and  the  influence  which  that  Act,  and  the  mode  in  which  it  had  been  carried  out,  had  had  on  the  trade 
and  prosperity  of  the  town.  To  my  mind  they  were  so  far  from  being  satisfactory  to  the  community  ; 
they  presented  so  great  a bar  to  all  sort  of  improvement; — offered  so  little  encouragement  to  industry, 
the  extension  of  trade,  manufactures  or  commerce; — the  general  system  was  of  that  close,  concealc 
description,  the  reverse  of  everything  open  and  undisguised  ; — the  Commissioners,  entirely  tree  0 a“y 
control  from  the  public,  meeting  any  application  to  them  with  civil,  though  (rigid  refusals  <*r0 

sums  that  we  were  called  to  pay  to  th«  se  Commissioners,  without  any  adrqua.e  return  or  em  , a 
these  considerations  determined  me  to  make  an  effort  to  obtain,  not  compensation  for  what  naa  oe 
so  long  unjustly  exacted  from  us  in  former  years,  but  better  and  fairer  terms  m t ose  ic 
to  come. 


The  grounds  of  our  complaint  were  twofold  : — The  first  was,  that  the  schedule  of  dues,  payable  on 
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Appendix  C.  all  goods  imported  or  exported  by  any  party,  were  partial  and  unjust;  that  is,  that  one  ai'i 

of  less  value,  less  bulk,  and  less  weight,  \va9  chargeable  with  dues  of  double,  treble,  and  quadrul 

Berwick.  the  amount  of  other  goods  of  greater  value,  more  bulk,  of  greater  weight.  The  second  ground  f 

j^0  7|  complaint  was,  that  merchants,  traders,  and  manufacturers  on  the  south  side  of  the  river,  (that  is  th 

Guthrie,  on  the  side  of  the  river  opposite  to  Berwick,)  although  they  were  subjected  to  the  same  dues,’ had  literal!2 

Proceedings  of  the  no  wharf  or  quay  accommodation  for  the  landing  or  shipping  of  their  merchandise, — the  whole  of  the 

Harbour  Board.  south  side  of  the  river  being  a flat,  marshy  beach  ; and  notwithstanding  this,  that  they  were  saddled 

with  the  same  local  duties  as  their  neighbours  on  the  north  side,  who  had  quay  accommodation  at 
their  doors.  If  the  Honourable  Commissioners  of  Tidal  Harbours  cast  their  eyes  over  a map  of  Ber 
wick,  Tweedmouth,  and  Spittal, — the  former  being  situated  on  the  north,  and  the  two  latter  on  th" 
south  side  of  the  Tweed, — they  will  perceive  that  the  population  is  nearly  equal  on  both  sides- 
that  the  manufactories  where  heavy  materials  are  used  are  almost  exclusively  placed  on  the  south 
that  there  is  no  quay  or  wharf  accommodation  on  the  English  side ; and  that  the  average  distance 
between  the  quays  on  the  north  side  of  the  river  is  a mile  from  Tweedmouth  and  Spitta  that  there 
is  a borough  toll  on  the  bridge  exacting  dues  on  all  sorts  of  goods  passing  along  it;  and  that  there  is  a 
turnpike  toll  about  200  yards  from  the  end  of  the  bridge.  The  most  prominent  evil  of  which  the 
inhabitants  of  the  south  side  have  to  complain  is,  the  distance  they  have  to  cart  their  goods  from  the 
quay  on  the  north,  to  the  warehouses  on  the  south  side,  and  the  tolls  they  are  required  to  pay- 
or, if  they  discharge  or  land  cargoes  on  their  side  of  the  river,  they  can  only  do  so  for  a few  hours 

of  the  day,  during  low  water,  and  then  only  over  a soft  and  muddy  sand,  which  prevents  horses  from 
dragging  more  than  half  a load.  Now,  I rest  this  part  of  my  case  on  the  facts  I have  just 
named.  They  require  no  explanation.  Any  intelligent  stranger  {nay  let  him  be  stupid,  ignorant, 
or  even  prejudiced,  or  let  him  have  lived  in  a borough  town  all  his  life, — and  that  is  worse  than 
all  the  qualities  combined)  must  at  once  perceive  the  gross  injustice  of  the  case;  and  that  I have 
not  over-coloured  the  picture  must  be  admitted  by  all.  And  if  to  this  we  add,  that  at  Spittal 
many  thousands  of  vessels,  It  miles  distant  from  any  quay  accommodation,  have  discharged  their 
cargoes,  and  having  boats  innumerable  during  a Jong  succession  of  years  upon  a beach  the 

same  probably  as  it  was  in  the  time  of  Adam,  and  all  paying  the  same  dues  to  the  port  as  if 

they  used  the  wharfs,  it  must  be  at  once  conceded  that  they  are  unfairly  and  ungenerously  treated. 

The  applications  for  the  erection  of  a jetty  or  wharf,  which  the  inhabitants  of  Spittal  made  to  the 
Commissioners,  having  entirely  failed  to  produce  anything  more  than  a road  to  the  “ Carr  Rock” 
(a  sort  of  minor  pier  almost  useless  for  auy  purpose,)  and  which,  from  being  built  too  near  the  shore, 
no  vessel  can  get  near  it,  determined  me  to  bring  the  whole  matter  before  the  public,  through  the 
proceedings  of  the  town  council,  of  which  body  I was  then  a member.  Accordingly,  on  the  5th  of 
March,  1844,  I brought  forward  at  that  Board,  a motion  for  % committee  of  inquiry  into  the  affairs  of 
the  harbour,— a copy  of  all  the  proceedings  arising  out  of  which  I now  have  the  honour  to  enclose. 
They  were  reported  in  the  “ Berwick  Advertiser,”  from  which  they  are  taken,  and  I believe  they  are 
substantially  correct.  As  iu  their  proceedings  you  will  find  the  subject  treated  at  considerable  length, 
and  embodying  a good  deal  of  statistical  information,  I shal  do  no  more  in  this  place  than  to  draw  the 
attention  of  your  Honourable  Commissioners  to  them,  particularly  to  the  case  of  the  fishermen,  as 
detailed  in  pages  15  & 16.  That  a box  of  white  fish,  haddock,  cod,  or  herring,  of  the  value  of  5s.,  should 
pay  more  shore  dues  by  one-third  than  a box  of  salmon  worth  5/.  or  10/.  ; — that  a ton  of  salt,  (used 
extensively  by  our  fishermen,)  worth  20s.,  should  pay  20d.  per  ton,  while  corn  and  flour,  and  a hundred 
other  commodities  are  chargeable  with  only  nominal  dues,  are  facts  there  given,  which,  I doubt  not,  you 
will  put  to  a proper  use. 

The  motion,  as  anticipated,  was  negatived  by  a majority  of  8,  that  number  being  exactly  the  number 
of  the  Harbour  Commissioners,  who  also  were  members  of  the  town  council,  and  voted  against  the 
motion  for  inquiry.  The  members  of  town  council  who  were  present  on  this  occasion  are  enumerated 
iu  page  31 ; and  I have  put  an  asterisk  against  the  names  of  the  Harbour  Commissioners ; — from  which 
you  will  perceive  that  the  number  is  exactly  eight.  The  refusal  to  grant  any  inquiry  into  the  affairs  of  the 
harbour,  with  which  the  public  were  so  much  interested,  aud  to  which  they  contribute  nearly  3,000/.  a 
year,  naturally  took  everyone  by  surprise.  “Why,”  they  said,  “do  the  Commissioners  resist  an 
inquiry  into  affairs  over  which  they  act  only  as  trustees  for  ourselves?  Were  we  not  convinced  that 
they  were  incapable  of  acting  unfairly,  we  should  suspect  that  they  were  personally  interested  in  keeping 
everything  secret.  They  certainly  do  present  an  annual  account  of  our  monies  to  the  public ; but  these 
accounts  keep  us  in  the  dark,  as  they  are  not  in  any  way  specific,  and  we  cannot  understand  them. 
Why  all  this  mystery  ? We  think  it  ought  to  be  cleared  up ; and  some  day  an  inquiry  will  certainly 
be  instituted.”  Never  was  prophetic  vision  more  exactly  or  sooner  fulfilled!  A Parliamentary  Com- 
mission for  the  very  inquiry,  almost  literally  the  same,  of  my  motion,  has  been  appointed.  Her  Majesty’s 
Commissioners  have  visited  almost  every  tidal  harbour  in  Great  Britain  and  Ireland,— most  searching 
inquiries  have  been  instituted, — and  a Bill  founded  upon  the  result  of  those  inquiries  is  waiting  only 
for  the  sanction  of  Parliament  to  become  the  law  of  the  land. 

The  last  act  of  the  drama  is  soon  told,  or  rather  the  last  scenes  of  a theatrical  performance,  which 
usually  ends  with  a farce.  The  Commissioners  (ours)  were  required  by  the  Act  of  1808  annually  to 
“produce  and  shew  forth  a statement  of  accounts  relating  to  the  said  trust,”  and  at  page  31  of  the 
document  enclosed,  you  will  find  a copy  of  one  so  “ shewn  forth,”  for  the  year  ending  the  12th  July, 
1844.  This  is  a sample,  a stereotyped  ediiion  (with  only  the  trifling  alteration  of  a few  figures)  of  all  its 
progenitors  and  successors  for  the  last  thirty-eight  years.  I will  never  forget  the  expression  of  honest  in- 
dignation which  the  countenance  of  your  Honourable  Commissioner,  Captain  Washington,  showed,  when 
he  looked  at  this  precious  document ; and  yet  methinks  his  indignation  was  tempered  with  a feeling 
towards  risibility.  1 have  laughed  at  the  drolleries  of  the  first  comic  actors  on  the  English  stage,  but 
the  following  real  scene  in  the  council  chamber,  which  occurred  immediately  after  the  Commissioners’ 
‘ Statement  of  Accounts”  was  “ shewn  forth,”  for  quiet  humour  infinitely  surpasses  them  all. 

Proceedihffs  of  Town  Council , 6th  August,  1844. 

“ The  Commissioners’  “ Statement”  was  now  read.  Dr.  Edgar  inquired  of  the  town  clerk  for  what 
purpose  he  had  read  that  statement? 

“The  Town  Clerk  said  the  Commissioners  were  required  by  the  Act  of  Parliament  to  render  a 
statement  of  their  accounts  to  the  head  guild  ; and  as  there  was  now  no  head  guild,  they  forwarded  it 
to  the  council  in  lieu  of  it. 
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“Dr.  Edgar  said,  The  account  may  or  may  not  be  correct;  and  as  it  does  not,  from  the  manner  in  Appendix  C. 

which  it  is  drawn  up,  admit  of  the  council  ascertaining  its  accuracy,  it  amounts  to  a piece  of  regular  

humbug  to  read  it.”  Berwick. 

Nothing  could  be  more  true — nothing  more  apposite  than  the  sentiments  of  Dr.  Edgar  on  the  No.  71. 
question  before  the  meeting ; and  though  there  was  one  word  not  often  heard  by  “ ears  polite,”  yet  Guthrie,  on  the 
T Question  that,  were  you  to  search  all  the  dictionaries  ever  published,  you  would  find  a term,  “ ver-  n§>S  of 

nacular  ” or  otherwise,  more  appropriate  for  the  occasion.  ‘ 1 ur  coara- 

The  members  of  town  council  having  expressed  general  dissatisfaction  as  to  the  mode  in  which 
the  Account  was  drawn  up,  they  agreed  to  obtain  the  opinion  of  an  eminent  barrister,  as  to  whether  the 
Commissioners  could  not  legally  be  compelled  to  furnish  a plain  and  intelligible  statement.  Counsel’s 
opinion  was  against  us  ; and  the  “ Statement  of  Accounts  ’’  is  annually  “ shewn  forth  ” to  the  council, 

“in  lieu"  of  the  head  guild,  in  all  its  ancient  obscurity. 

The.  only  effect  which  my  motion  produced  was,  an  increase  in  the  number  of  Commissioners..  At 
page  19  of  the  proceedings  arising  out  of  that  motion,  you  will  find  it  stated  that  there  were  then 
onfy  eight  Commissioners  comprising  the  Board,  instead  of  eighteen  ; and  I questioned  the  legality  of 
their  proceedings  on  the  ground  that  their  Act  required  the  original  number  should  be  kept  up. 

Shortly  afterwards  more  Commissioners  were  appointed  by  the  eight  then  in  office ; and  their  Board 
is  now  composed  of,  I believe,  fifteen  gentlemen,  consisting  of  seven  corn  merchants,  or  connected 
with  the  corn  trade  ; one  sail  maker  ; one  wine  merchant ; and  six  others  having  no  occupation,  or 
beino-  very  slightly,  if  at  all  engaged  in  trade.  The  partiality  of  the  selection  is  loo  obvious  for 
lemark  ; but,  in  speaking  on  this  subject  in  the  council,  Mr.  Robertson  so  well  expressed  the 
sentiments  of  the  public,  that  I cannot  refrain  from  copying  what  he  said  on  that  occasion.  He 
(Mr.  R.)  felt  constrained  to  advert  to  the  proceedings  of  the  Commissioners  in  reference  to  the 
late  election  of  new  members.  In  that  election  they  bad  altogether  disregarded  the  claims  of  the 
manufacturing  interest  in  the  borough  to  be  represented  at  their  Board ; they  had  then  extended 
the  influence  of  a party  already  over-represented,  to  the  exclusion  of  all  whose  interest  in  the 
good  management  of  the  harbour  gave  them  an  equal,  if  not  superior  right;  they  had  not  merely 
excluded  ironfounders,  but  ironmongers.  On  this  and  other  proceedings  the  publie  might  well  look 
with  surprise,  and  therefore  justify  the  proceedings  included  in  the  motion  of  Mr.  Guthrie.” 

The  Bill  now  before  me,  and  which  you  mean  to  bring  into  Parliament  during  the  next  session, 
havin'*  for  its  object  a complete  reform  of  our  tidal  harbour  management,  is  one  I think,  of  the  most 
pressing  necessity,  and  calculated  to  do  much  good.  As  you  have  been  pleased  to  desire  me  to  make 
any  suggestion  concerning  it,  I trust  you  will  pardon  me  in  venturing  to  propose  that  the  twelve 
Commissioners  who  are  to  be  appointed  for  the  management  of  our  ports,  should  be  popularly  elected 
in  the  same  way  as  the  Municipal  Reform  Bill  directs;  and  that  their  proceedings  should  be,  if  not 
public,  at  least  open  to  reporters  for  the  public  press.  In  Scotland  I believe  this  is  done  with  good 
results.  That  these  Commissioners  should,  to  a certain  extent,  be  under  the  control  of  a permanent 
Tidal  Harbours  Board  in  London,  and  I would  recommend  that  three  or  more  well-qualified  engineers 
should  make  periodical  visits,  or  at  such  oilier  times  when  required,  to  every  tidal  harbour  in  Great 
Britain  and  Ireland  ; and  that  no  improvement,  alteration,  or  any  sort  of  erection  connected  with  the 
harbours,  lie  undertaken  without  their  concurrence.  New  schedules  of  shore,  harbour,  and  tonnage 
dues  should  he  prepared  on  such  a scale  that  every  party  exporting  or  importing  goods  should  pay 
their  fair  and  just  proportion  to  the  revenues  of  the  harbour.  The  framing  of  new  schedules  would 
be  the  most  difficult  duty  that  your  Board  would  have  to  perform ; and  when  executed  in  the  spmt  to 
which  I have  alluded,  vast  sources  of  injustice  to  the  community  would  be  abolished.  Whether  it 
would  be  advisable  to  insert  a clause  in  your  Bill,  that  the  schedules  of  the  various  dues  should  be 
revised  every  seven  or  ten  years,  or  at  some  other  defined  period,  is  a question  of  grave  consideration  ; 
hut  when  we  know  that  the  value  of  commodities  is  continually  changing,  that  circumstances  arise  m 
many  seaports  that  entirely  alter  their  mercantile  or  manufacturing  position ; that  a schedule  of  dues 
which  would  be  strictly  impartial  in  1851,  might  not  be  so  in  1861, — I think  that  the  insertion  of  such 
a clause  would  he  desirable,  and  add  to  the  efficiency  of  the  Bill. 

I will  conclude  my  long  letter  with  sentiments  which  are  an  echo  of  your  own  ; that  it  is  my 
fervent  wish  that  you  may  carry  your  Bill  speedily  through  Parliament,  which  is  one  ot  deep 
importance,  not  only  as  involving  the  general  benefit  of  the  public  and  the  protection  of  our  commerce, 
but  also  the  welfare  of  a large  class  of  Her  Majesty’s  most  valuable  subjects  the  merchant  seamen  o 
this  great  maritime  empire  ; aDd  that  it  is  my  most  earnest  hope  that  you  may  be  enabled  to  mstitu  e 
efficacious  measures  whereby  our  tidal  harbours  may  be  rendered  more  available  to  our  commerce  an 
manufactories,  and  more  accessible  in  the  hour  of  need. 

I have,  &c., 

To  the  Secretary  of  the  Tidal  Barbours  Commission.  Robert  Guthrie. 
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Letter  of  Alex.  Robertson,  Esq.,  relative  to  the  Harbour  of  Berwick-on- Tweed. 

Sir,  Tweed  Foundry , Berwick,  15 th  Dec.  1846 

You  did  me  the  honour,  -on  the  occasion  of  your  recent  official  visit  to  Berwick,  to  sav  yo 
f the  would  receive  any  information  relative  to  the  memorial  which  had  been  presented  to  the  Harbour 
Commissioners,  from  the  traders  on  the  south  side  of  the  port,  praying  for  proper  quay  accommodation 
and  I now  the  more  readily  avail  myself  of  your  obliging  promise  as,  from  the  want  of  notice  of  y0ur 
intended  visit  and  inquiry  here,  I had  not  a fitting  opportunity  to  lay  before  you  the  claims  of 
the  inhabitants  of  Tweedmouth,  in  particular,  to  have  shipping  facilities  afforded  to  them  on  their  own 
side  of  the  harbour. 

The  port  of  Berwick-on-Tweed  may  be  said  to  consist  of  the  town  of  that  name,  and  the  populous 
villages  of  Tweedmouth  and  Spittal;  the  former  lying  on  the  north,  and  the  two  latter  on  the  south 
side  of  the  river.  The  respective  population  of  each  is  about  9000,  2500,  and  1500.  Berwick  has  as 

far  as  it  goes,  good  quay  accommodation ; Spittal  has  a jetty  (very  insufficient  for  its  trade),  while 

Tweedmouth  is  wholly  without  quay,  jetty,  or  any  other  landing  accommodation  whatever;  and  such 
of  its  inhabitants  as  are  desirous  of  landing  their  goods  on  their  own  side  of  the  harbour  are  obliged 
to  do  so  upon  the  naked  shore,  with  only  half-tide  work,  or  about  six  working  hours  per  day.  0 

The  following  Tabular  Statement  will  afford  a Partial  View  of  the  Extent,  &c,,  of  the  Trade  of 
Tweedmouth. 


Names  of  Manufac- 
turers, Traders,  &c. 

Description  of 
Trade. 

Number 

of 

Persons 

employed 

Description,  extent,  &-c.  of  Imports  and  Exports, 

Amount  of 
Shore  Dues 
for  9 months, 
1st  of  January 
to  1st  October, 
1846. 

J.  & A.  Robert- 
son & Co. 

Ironfounders 

95 

Imported  in  9 months,  1st  January  to 
1st  October,  1846  : — 

£.  S.  d. 

70  14  7 

Ramsay  & Morris  Ironfounders 

Border,  Brewery,  Brewers 
Co. 

G.  & J.  Patrick  Prussiate  and 
colour  manu- 
facturers 

S.  Riddle  & Sons  Engine- 

wrights  and 
forgemen. 

John  Black  Boilermaker. 

George  Lee  Boat-builder. 

Cuthberlson  and  House 


penters, 
whitening 
grinders,  &c. 


Pig-iron  . . 1,000  tons. 

Coke  . . 370  , , 

Bar-iron,  coals,  &c.  300  , , 

1,670 

Exported  same  period : — 

Cast-iron  goods  . . 630 

Total  . . .2,300  tons. 

The  information  under  this  head  not  yet 
received. 

Two  establishments,  one  in  Berwick,  the 
other  in  Tweedmouth. 

This  business  has  only  been  in  operation 
a few  months.  There  will  be  a large 
importation  of  potashes,  rags,  horns,  &c. 

It  is  not  deemed  necessary'  to  go  into  par- 
ticulars of  the  trade  of  these  parties,  but 
it  is  self-evident,  from  the  nature  of  the 
respective  trades,  and  the  number  of  men 
employed,  they  would  find  great  conve- 
nience in  having  good  quay  accommo- 
dation on  the  south  side  of  the  harbour. 


" .t""”7  ot,,er  'fdesmen  in  a smaller  way  of  business,  but  who  would,  of  course,  sbsre 
" ?„ XL? ", “ °f  * 1”»y-  It  may  be  also  mentioned,  that  persons  residing  a few 

Messn  Blarff  Tw  ‘J*/  the  iarboor  would  likewise  participate  in  this  advantage.  For  example, 
dealer.  F°'d  P“ge’  'V  .t**6"™'  *nd  spade  manufacturers ; farmers  and  country 

aomh  „ - Ze  .’”anure\”°°!J'  and  shipping  produce,  4c.  The  owners  of  coal-pit,  on 

“ “L  ,he  "Ter  1 correspondence  with  you,  and  I have  not  therefore  referred 

t0  “»«  coal-trade,  though  one  of  such  vast  importance. 

on  thf  no«hhtidJditf°tl,al  C°St  ’n  !ran8Port- t0  the  inhabitants  of  Tweedmouth,  in  landing  their  goods 
0i  ® r 13  ??  ancient  to11  on  the  bridge,  which  levies  a r°ate  on  goods 

n ? ; bQu  fr0m  thlS,esrion  the  §00ds  landed  for  Berwick  are  quite  free, 

cumstan  s f 1 acc?un^  ca^  8lven  °I  the  number  of  ships  which,  even  under  the  adverse  cir- 
cumstances  of  laning  the  goods  on  the  strand,  discharge  their  cargoes  on  the  Tweedmonth  shore, 

and  latSiie  “7“  A ^ 100  a“™-  With  P™P'r  anchorage  for  the  vessels, 

south  side  If  tWv  m g TS’  * f!  'T?  >>»  a peat  incre.se  of  shipping  et  the 

“ “ ^‘de  r,,er-  Messra'  J-  ,«“•  A.  Boberlson  snd  Co.  aline  would  discharge  in  pig-iroe, 

coke,  &c.,  about  60  cargoes  ranging  from  20  to  50  tons.  8 * 

to  S7™L|7^eTa°|Verkrri0'?  'ifJ“  “ ' ”tich  tl,e  “atter  °"Sht  10  be  viewed;  tile  inducements 
mI  . R h dr  h'  “ider  ll,B  ""“'■"lances.  to  carry  their  goods  by  railway;  snd 

7fth  r7iw»  vb'r  1”’  *!“"*'  u amS<?  “”rd  ?l0r,'is’  “d  in  self-defenceflo  make  arrangements 

S ,h  77,'.1?  °°  y '™“ld  T*  °f  ’1,'lr  parted  Son.  the  port,  hut  the  grab  .-trade, 

.V,  ; I baek-lreiphts  of  pig-iron  from  Glasgow,  4c.,  would  to  some  extent  be  also  Inmed  into  the 
nV7.  . ' .s'*  ra‘UV“y?-  ®°  ,muclh  '"deed,  have  Messrs.  Robertson  felt  the  determined  and  culpable 

neglect,  on  the  part  ofthe  Harbour  Commissioners,  of  the  interests  of  the  south  side  of  the  port,  that 
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they  are  now  preparing  to  treat  with  the  railway  companies  for  the  carriage  both  of  pig-iron  from  Appendix  C. 
flfaseow,  and  coke,  &c.  from  Newcastle.  

Besides  a quay  or  quays  at  Tweedmouth,  and  additional  landing  accommodation  at  Spittal,  the  Lerwick. 
Harbour  Commissioners  ought  to  have  made  the  shore  between  the  two  places  passable  at  ail  slates  of  _2 

the  tide;  and  I believe  this  could  have  been  done  at,  comparatively,  a trifling  expense  at  the  time  ]?olieri601',f  0'n  (he 

•hey  were  dredging  the  river.  It  will,  perhaps,  be  scarcely  credited,  that  many  thousand  tons  of  gravel,  ,nrtn.ViCernent  of  the 

&c  removed  from  the  bed  of  the  river,  were  barged,  at  a considerable  expense,  a little  beyond  the  Harbour, 

mouths  of  the  harbour,  and  there  let  fall  into  the  sea,  instead  of  being  used,  with  a retaining  wall,  in 
the  formation  of  a proper  roadway  for  the  use  of  the  south  side  of  the  port. 

It  was  asked  by  you,  Who  represented  the  south  side  of  the  river  in  the  Harbour  Commission?  I 
replied  No  one;  and  it  was  of  course  for  the  Commissioners  present  at  the  inquiry  to  explain  the 
reason  for  this.  * The  injustice  to  the  trade  of  the  south  side  of  the  river  was  made  the  more  glaring 
about  two  years  ago,  when  several  new  members  were  elected  (by  the  then  existing  body),  and  no 
selection  was  made  from  Tweedmouth  or  Spittal.  I may  further  state,  that  the  only  large  manufactur- 
ing interest  (iron-founding)  in  the  port  was,  and  is,  wholly  left  unrepresented;  while,  on  the  occasion 
referred  to,  an  addition  was  made  to  the  already  over-represented  corn  and  salmon  trades,  I believe 
the  two  most  lightly  taxed  (in  shape  of  shore-dues)  interests  in  the  ] ort.  Indeed,  the  iron-trade  was 
not  allowed  to  have  even  an  ironmonger  at  the  board.  The  following  I believe  to  be  an  accurate 
descriptive  list  of  the  present  members  of  the  Harbour  Commission  Board  : — 

1.  J.  M.  Dickson  (Chairman),  sailmaker  and  shipowner. 

2.  John  Dewar,  corn-merchant. 

3.  John  Wilson,  in  no  business  here  at  present ; formerly  connected  with  the  salmon-trade. 

and  a partner  of  the  Tweed  Bank. 

4.  John  Clay,  corn-merchant. 

5.  6.  K.  Nicholson,  timber  and  corn  merchant. 

6.  Geo.  Gilchrist,  at  present  in  no  business;  formerly  a draper  here. 

7.  Robert  Crossman,  formerly  a brewer  here,  but  now  resident  in  London,  and  in  business 

there. 

8.  Geo.  I-Ienderson,  corn-merchant. 

9.  Thos.  Hogarth,  Lieutenant-Colonel  in  the  army,  in  no  business. 

10.  Jas.  A.  Innes,  timber  and  corn  merchant;  partner  of  Mr.  Nicholson  (5). 

1 1 . John  Cunningham,  a partner  in  a brewery  (I  believe),  but  not  otherwise  in  business 

12.  Patrick  Clay,  corn-merchant,  partner  with  his  father,  John  Clay  (4). 

13.  J.  It.  Dunlop,  bonedust  manufacturer. 

14.  Jas.  Marshall,  grocer. 

15.  Thos.  Cockburn,  wine-merchant. 

The  15  are,  I believe,  with  one  or  two  exceptions,  members  of  a company  very  extensively  interested, 
as  proprietors  as  well  as  lessees,  in  salmon  fisheries  in  the  Tweed. 

I think  it  but  a fair  and  candid  course  to  send  a copy  of  this  letter  to  the  Harbour  Commissioners, 
in  order  that  they  nmy  have  almost  a contemporaneous  opportunity  of  forwarding  to  you  their  remarks 
on  it.  Begging  you  to  excuse  the  great  length  of  the  communication,  ^ ^ 

Captain  Washington,  21. N.  ’Ale*-  RobeRTSON* 

P.S.  Continuous  and  pressing  engagements  prevented  me  giving  such  early  attention,  after  your 
risit  here,  to  this  matter  as  I could  have  wished. 

As  your  personal  inspection  would  point  this  sufficiently  out  to  you,  I l™™™1  t'!° 

greater  facilities  afforded  for  all  extension  of  harbour  accommodation  on  the  south  than  on  the  north  side 
of  the  river ; and  it  is  ivell  knowu.lbat  much  inconvenience  frequently  occurs  from  Ite  cru.  del  state 
of  the  qttav  at  Berwick.  But  it  would  seem  that  tl.e  Harbour  Commissioners  must  think  that  the  port 
is  not  only  perfect  in  its  accommodation,  but  quite  sufficiently  frequented  by  S 

decline  giving  increased  facilities  or  attractions  lor  vessels  to  use  the  port.  In  ect ' , * ‘ .1 

sure  their  own  direct  and  written  authority  for  this  ; for  instead  of  being  up  and  dong  o preserve  the 
carrying  trade  of  tile  port  as  much  as  possible  from  the  competition  of  e ra  'w- . . , 

inexpedient  to  increase  their  present  debt,  by  making  any  additional  erections  on  the  son  h side if  the 
river” until  it  is  ascertained  what  effect  the  present  railway,  mav  have  out h,  o another 
or,  in  other  words,  when,  by  their  neglect,  much  of  the  trade  of  Lite  par  ms  i 
channel,  they  will  not  have  occasion  even  to  provide  further  accommodation  for  »lt»| ’ 

much  less  to  busy  themselves  in  endeavouring  to  enlarge  the  commerce  of  ?.g  , Centra! 

Perhaps,  however,  a little  of  the  intelligence,  practical  knowledge,  and  official  pre.aure  of  a Central 
Board  may  enlighten,  instruct,  and  stimulate  our  local  authorities. 
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Appendix  C. 

Berwick. 

No.  73. 
Revenue  and 
Expenditure, 
1842-6. 


No.  73. 


Return  of  Revenue  and  Expenditure  for  the  Years  ending  the  12  th  July , 1842-46. 


Income. 

1842 

1843 

| 

1844 

1845 

1840 

£. 

,Ti 

d. 

£. 

j. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

£. 

d. 

Shore  dues,  inwards 

955 

18 

Gh 

981 

16 

9 

1011 

14 

n 

1233 

9 

9 

1316  12 

Shore  dues,  onwards  . 

972 

9 

6-j 

863 

0 

7h 

1038 

6 

oj 

989 

6 

2 

833  17 

U 

718 

17 

0 

707 

19 

■H 

665 

14 

44 

842 

5 

8 

781 

6 

41 

116 

13 

4 

106 

13 

4 

115 

6 

8 

141 

10 

0 

113 

16 

8 

Ballast,  inwards  . 

50 

10 

1 

47 

10 

10 

104 

10 

5 

49 

18 

4 

42 

10 

Si 

Ballast,  ou  wards 

31 

11 

8 

28 

2 

4 

19 

19 

8 

44 

6 

4 

55 

16 

4 

Crane  dues  .... 

20 

10 

9 

5 

16 

5 

7 

12 

9 

9 

9 

3 

Hire  of  dredger  and) 

73 

5 

4 

48 

7 

6 

0 

lighters  . . | 

17 

0 

OM  stores  sold  . 

3 

0 

Interest  on  bank  account 

14  13 

1 

6 

8 

8 

15 

0 

9 

23 

16 

3 

£ 

2S46 

0 

2 

2847 

9 

n 

2967 

16 

Hi 

3375 

l 

3 

3239 

5 

0 

Expenditure. 

1842 

1S43 

1814 

1815 

184(1 

£. 

d. 

£. 

s. 

d. 

£. 

d 

£. 

s. 

d. 

£. 

s. 

d. 

Salaries,  rents,  attorneys’! 
and  clerks’  bills  . . j 

403 

5 

4 

424 

2 

5 

441 

S 

4 

475 

4 

6 

445 

7 

8 

178 

10 

2 

433 

9 

6 

74 

16 

7 

26  11 

9 

Materials  and  repairs 

54 

8 

3 

107 

8 

8 

49 

11 

10 

35 

16 

4 

45 

13 

8 

Pier  quay  light- house  . 

1592 

13 

5J 

734 

17 

6? 

970 

4 

nj 

783 

18 

i-i 

741 

12 

2 

New  road  at  Spitta 

160 

1.2 

y 

Blacksmith's  shop  and] 

149 

12 

8 

stor ] 

Law  e penses  . . . 

67 

5 11 

Interest  on  borrowed 

555 

19 

8 

557 

0 

0 

549 

18 

0 

608 

0 

0 

481 

0 

0 

money  .... 

2784 

16 

10 

2567 

3 

2011 

3 

11 

1977 

15 

64 

1807 

11 

2 

Debt  due  on  the  1st  January,  1846,  12,1)251. 


Granton. 

No.  74. 

Walker,  on  the  site 
for  a new  Pier. 


GRANTON. 

No.  74. 

Report  on  the  Improvement  of  the  Port  of  Edinburgh,  by  James  Walker,  Esq.,  F.  R.  S.,  L.  & E., 
President  of  the  Institution  of  Civil  Engineers. 

Gentlemen,  Great  George-street,  Westminster,  May  25,  1835. 

Your  letter  to  me,  dated  7th  February  last,  informs  me  that  the  Duke  of  Buccleuch  had 
recently  had  surveys  and  plans  made  by  Messrs.  Stevenson  and  Son*  for  a low-water  pier,  and  eventually 
for  a harbour,  at  Granton,  near  Newhaven,  and  that  being  desirous  in  a matter  of  such  consequence  to 
have  the  advice  of  more  than  one  engineer,  his  Grace  had  directed  you  to  apply  to  me.  I therefore 
proceeded  to  Edinburgh  early  in  April,  and  in  my  first  conference  with  you,  was  informed  that  the 
Duke  was  desirous  that  my  survey  and  report  should  not  be  confined  to  the  consideration  of  the  extent 
and  method  of  forming  works  at  Granton,  but  should  embrace  the  more  general  question  of  the  ex- 
pediency of  any  works  there  at  all,  having  reference  to  the  general  interests  of  the  district,  his  Grace 
having  no  intention  of  undertaking  a measure,  unless  it  could  be  shown  to  be  consistent  with  those 
interests;  and  being  of  opinion  that  the  public  and  his  private  advantages  were  so  identified  that  what  was 
not  to  be  a public  convenience  could  not  be  profitable  or  prudent  for  an  individual  to  undertake.  That 
I might  the  better  judge  of  this,  you  informed  the  clerks  of  the  City  and  of  the  Leith  Harbour 
Commission,  and  also,  I believe,  the  magistrates  of  Leith,  of  the  object  of  my  visit,  and  of  your  desire, 
as  the  Duke  of  Buccleuch’s  agents,  that  such  information  as  might  be  considered  useful  in  forwarding 
the  inquiry,  should  be  furnished  me.  I was  in  Edinburgh  a week  after  this,  during  which  time  no 
communication  was  made  to  me;  but  I have  learned  from  my  assistant,  Mr.  Hartley,  who  remained 
some  time  alter  me  to  complete  the  soundings  and  measurements,  that  the  City  had  offered  any  informa- 
tion that  might  be  required. 

While  iu  Edinburgh  I received  much  detail  from  Mr.  Crighton,  who  has  had  long  experience  and 
given  great  attention  to  the  subject;  also  from  a deputation  of  Leith  gentlemen,  and  from  Captain  Dali, 
who  tendered  me,  with,  I believe,  the  sanction  of  the  Commissioners,  every  assistance,  and  accommo- 
dated me  with  the  Commissioners’  steam-vessel,  in  which  he  accompanied  Mr.  Stevenson  and  me. 
Mr.  Cubitt,  Mr.  Scott,  and  Mr.  Anderson,  have  also,  without  my  applying  for  them,  kindly  furnished 
me  with  copies  of  their  plans  and  reports. 

For  the  purpose  of  refuge,  it. does  not  appear  to  me  that  an  artificial  harbour  is  much  required  in  the 
Forth,  unless  in  the  case  of  ships  having  sprung  a leak,  or  being  driven  in  storms  with  loss  of  anchors 
and  cables.  The  Frith  itself  is  a fine  natural  harbour  or  roadstead  ; in  heavy  gales  from  the  east,  ships 
can  anchor  for  a time  under  the  lee  of  Inchkeith,  where  the  anchorage  is  good  and  the  depth  at  low 
water  generally  exceeding  IS  feet;  or  they  may  run  up  to  the  Hope  above  Queensferry,  where  there  is 
ample  depth  and  space ; and  from  westerly  winds  the  east  of  Inchkeith  and  the  bay  of  Inverkeithing 
afford  security.  A ship  driven  into  the  For'.h  in  distress,  or  taking  refuge  there,  would  not,  unless 
under  very  peculiar  circumstances,  leave  the  deep  water  for  a harbour,  with  even  14  feet  at  low  water 
near  the  entrance,  and  a hazardous  shore  on  each  side  of  it.  Mr.  Ogilvy,  who  has  been  actively 
engaged  in  shipping  for  half  a century,  remembers  but  one  case  of  wreck  in  the  Forth  above  Leith, 
and  this  was  about  30  years  ago : it  might  have  been  the  effect  of  ignorance  or  negligence,  but  even 
supposing  it  unavoidable,  the  rarity  of  the  case  proves  the  excellence  of  the  roadstead. 


* See  Supplement  for  Messrs.  Stevenson’s  Report. 
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Alt]  aueh  nature  has  thus  done  so  much,  a very  superficial  acquaintance  is  required  for  ascertaining  the  Appendix.  C. 

A imucrfect  communication  between  this  fine  natural  harbour  and  the  shore,  for  the  purposes  of 
veiT  q..  the  fitting  out  of  His  Majesty’s  or  other  vessels.  It  may  be  useless  to  endeavour  to  trace,  ubanton. 

h various  causes  that  have  tended  to  prevent  improvements  of  which  there  is  so  great  a capability  No  74_  - 

Z the  facts,  as  they  are,  require  to  be  stated  with  a view  to  ascertain  the  remedy.  Walker,  on  the  site 

Tt  has  often  been  observed,  that  the  gut  formed  by  the  discharge  of  the  water  of  Leith,  fixed  the  for  a new  Pier, 
f 1 «tion  of  a town  to  that  place,  and  it  was  probably  sufficient  for  the  kind  of  trade  and  the  vessels 
thTfreauented  it,  the  long  sands  forming  a breakwater,  and  vessels  being  so  built  as  not  to  damage  by 
tnat  inline  it  is’  perhaps  to  be  lamented,  that  when  the  changes  in  shipping  rendered  the  sands 
^°rious  the  site -was  not  left  to  vessels  suited  for  it,  and  a fitter  situation  taken,  instead  of  large  sums 
'“J.“  expended  in  attempts  to  overcome  natural  obstacles.  Had  this  been  done,  no  one  can  doubt, 

T think  that  the  trade  of  the  Forth  would  have  been  very  different  from  what  it  now  is.  A contrary 
course  has  however,  been  adopted : within  the  last  half  century,  the  most  eminent  engineers  of  the  time 
have  been  consulted  as  to  the  best  mode  of  improving  the  harbour,  very  large  sums  have  been  expended, 
ml  certainly  great  good  has  been  done.  The  details  and  dates  of  those  works  and  the  engineers  who 
advbed  them  have  been  fully  stated  in  Mr.  Cubitfs  report.  The  most  important  were  by  the  late 
Mr  Rennie  * who  planned  and  executed  the  wet  dock,  the  most  important  appendage  to  the  harbour, 
nnd  the  greatest  ornament  of  Leith  ; the  east  pier  has  been  extended  by  Mr.  Chapman,  the  west  by 
Sir  John  Rennie  : the  execution  of  all  appears  creditable.  The  exertions  of  Captain  Dali,  the  present 
cnoerintendent,  have  also  been  most  usefully  employed.  I am  informed,  that  in  1826,  when  lie  entered 
office  there  was  from  two  to  three  feet  water  on  the  dock-sill  allow  water,  but  that  since  the  channel 
has  been  cleared  and  deepened,  the  sill  is  now  frequently  dry.  For  a century  previous  to  1826  the 
dentil  on  the  bar  seems  to  have  been  without  alteration.  , _ . . , 

The  present  capability  may,  I believe,  be  fairly  stated  thus  that  the  channel  of  the  entrance  is  dry 

at  the  low  water  of  ordinary  spring-tides  ; that  at  high  water  of  spring-tides,  say  for  about  three  days  in 
each  alternate  week,  a vessel  not  drawing  more  than  14  feet  is  almost  sure  to  get  up  to  the  docks;  that 
even  with  15  to  16  feet  there  is  a good  chance,  but  some  risk  ; and  that  during  neaps  11  to  12  leet  may 
be  reckoned  on.  AH  these  depths  are  confined  to  the  top  of  high  water ; but  as  a ship  has  to  get  up  to 
the  lock  before  that  time,  to  prevent  the  danger  of  her  being  caught  by  the  ebb  and  grounding  on  the 
sill,  the  pier  gauge  very  properly  indicates  six  inches  less  water  t'aan  the  sill,  and  with  heavy  vessels 
ureat  caution  must  be  requisite.  , ...  , , . 

The  following  scale  of  the  draught  of  vessels,  which  is  from  the  best  authority,  will  show  what  the 

harbour  and  dock  are  capable  of: — 

A vessel  of  200  tons  draws  . . • 12  to  13  teet. 

,,  300  ditto  . • • - 13  to  16  ,, 

,,  400  ditto  . • • • 16  to  17$  ,, 

, , 500  ditto  . . • • 17  to  18  , , 

, , 600  ditto  . • • • 18  to  19$  , , 

, , 700  ditto  . . • 19  to  21  , , 

according  to  tire  build  : so  that  a vessel  of  100  to  200  Ion,  may  almost  be  counted  on  for  getting ■into ' 
dock  at  Irish  water  on  her  arrival ; if  she  exceeds  that  burthen,  and  approaches  300,  she  must  ™t 
nerhaos  a few  days  only,  but  it  may  be  a few  weeks,  or  she  must  unload  part  ot  her  cargo  iu  the  roads, 
which  is  atlenderl5  with  expense  and  delay,  particularly  in  rough  weather, and  she its >°  l!“ 
inconveniences  in  loadin'  outwards.  I hove  already  staled  that  even  Urn  extent  of  accommodation 

bUlH«a”a»! budd’of  vessels  and  the  leisurely  way  of  navigating  Orem  continued  as  formerly,  and  had 
other  ports  remained  f„  their  ancient  state, LthWtstill  have  done  if  .hereof  the  ,=ed 
of  the  country.  Vessels  would  have  continued  to  come  up  and  wait  !>'"«  '*  ” 1 'Kh  ' " “”d 
weather  to  unload  them  in  the  roads,  or  they  would  hove  been  ol  so  full  a build  as  to  be  aid  upon  h 
sand  without  damage,  or  of  soch  a draught  of  water  a,  to  make  tolerably  surf, of  ge  ting  Into  dock  the 
first  spring-tide ; but  now  when  the  spirit  of  locomotion  and  compel!!  on  is  so  mu  ell  i abi r a ^ 

pta^atdtXof^ 

the  gentlemen  from  Leith  who  met  me  at  Newhaveo,  and  they  ”'reMn“S- 

so  important  a feature  in  this  question  that  I think  it  right  to  state  the  detai  s. 

shore  between  Figgate  Whins,  a mile  ana  a nan  Deiow,  r fifths, nf  thp  rpo-isier  tonnage; 

harbour.  They  consist  ofbeaconage  and  anchorage,  1$^-  Per  ° t nearly  a halfpenny 

if  above  40  tons,  2f.  Id.  for  berthage  and  fiag.ge,  which  amounts  on .the av«  m.e  to  ’ 

per  ton  more,  and  if  she  enters  the  harbour,  the  pilotage  is  • P , I10t  havin'*  taken  a pilot,  or 

Thus  the  charge,  amount  to  2d  per  ton  if  the  vessel  remains  in  the  roads  not  hav.ng  taken  P , 

— 1 entering  the  harbour  ofLeUM^er  ^us.thedocks 
or  not,  but  no  vessel  is  liable  to  them  for  more  than  eight  voya  es  Y ^ - ..  SySiem  of  ex- 

depeuds  on  the  port  from  which  the  vessel  brings  her  cargo,  and  partakes  much  of  the  system 
elusion,  or  at  least  preference,  which  was  the  fashion  in  former  ays.  ^ ^ 

On  ships  from  Greenland  and  Davis’s  Straits  • • ■ | J per  ton. 

From  the  West  Indies,  Africa,  or  Asia  • • • * ’ q 4 \ , 

Mediterranean  and  America  . • • * ' * " 1 14-  , , 

Baltic,  Spain,  France  and  Western  Islands  . • * , * in  ,h‘ 

Ports  on  the  Continent  not  further  south  than  Dunkirk,  and  not  in  Q 10|. 

Ports^fn^Great  Britain  and  Ireland,  except  between  Buchaness  and  q g ^ 

Eyemouth,  and  in  the  River  Clyde  * ‘ ' .04  , , 

Buchaness,  Eyemouth,  and  Clyde  . • • * * — — 

~I  b,v,  informed  that  Captain  Ha,.,.,,., 

Mr.  Rennie  as  his  colleague  on  the  occasion.  T 2 
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The  shore  tines  come  next,  and  amount  to  3 'sd.  per  ton  on  all  goods  imported  or  exported  hv  r 
man  of  Edinburgh  on  his  own  account,  and  on  goods  belonging  to  non-freemen  if  fr  a ,ree" 
foreign  ports,  or  ports  out  of  Scotland.  There  is  also  levied  with  the  shore-dues  a duty  of  1$.  Ifrf  0r  lo 
called  the  merk  per  ton,  on  all  goods  not  the  growth  of  Scotland,  imported  into  T.piili  “itlJi.6*! t0n» 


- _ . ported  into  Leith,  or  discharged 

ties  of  coast,  which  is  applied  towards  the  maintenance  of  the  clergy  of  Edinh  h 
>n  all  goods  imported  for  erecting  and  maintaining  the  drawbridges;  and  ] d De  t ’ 
for  the  Leith  Trinity  House,  a charity  for  poor  seamen.  Goods,  therefore,  not  the  'n-owlh  of  j 
or  the  nrnnerlv  of  an  F.dinhnmh  b 1 SCollailfi. 


s.  d. 

Shore  dues  . 

. 0 6? 

Merk  per  ton 

. 1 H 

Pontage 

. 0 li 

Prime  gilt  . . 

. 0 1 

1 10£ 

If  the  ship’s  cargo  be  sent  to  more  than  six  different  consignees  from  any  port  in  England,  the  shore 
dues  and  merk  per  ton  are  payable  by  the  measurement  of  the  cargo,  at  2n.  l£d.  per  ton  for  ei-dit 
barrels’  hulk  ; and  Mr.  Crighton  states  that  this  principle  of  charging  by  measurement  is  extended  to 
bulky  goods  not  coming  within  the  rule,  by  which  the  rate  of  dues  on  many  descriptions  of  bulky  n-oods 
has  been  raised  from  In.  10$c/.  to  4n.,  and  even  4n.  3r/.  per  ton  of  20  cwt. 

Such  accommodation  and  such  charges  cannot  tend  to  the  increase  or  encouragement  of  trade. 

To  say  that  the  harbour  is  sufficient  for  the  size  of  vessels  frequenting  it  will,  in  the  first  place,  be 
denied  by  the  owners  of  the  largest  class  of  ships,  but  were  it  correct,  it  is  only  stating  oneof  the  effects 
of  which  the  want  of  capability  is  the  cause.  I can  see  nothing  in  the  nature  of  trade  that  should  con- 
fine that  of  the  Forth  to  smaller  vessels  than  that  of  other  ports.  If  in  despite  of  the  want  of  accom- 
modation heavy  vessels  come  into  the  Forth  and  have  their  cargoes  unloaded  into  open  lighters  in  the 
roads,  there  can  be  no  doubt  that  with  greater  dispatch,  greater  security  and  less  expense”  the  number 
would  be  increased.  No  port  is  more  conveniently  situated  lor  the  Baltic  trade  than  the  Forth,  and  I 
know  that  many  ships  in  that  trade  are  of  loo  great  a draught  to  enter  the  harbour.  Again,  with  the 
Fortli  before  it,  a coal  country  around  it,  and  a canal  by  which  goods  can  he  sent  to  Glasgow  in  14 
hours,  and  thence  to  Liverpool,  the  district  round  Edinburgh  seems  well  suited  for  flax  spinning  and 
other  manufacturing  purposes,  a subject  that  lias  lately  engaged  public  attention.  The  flax  manufac- 
ture is  carried  on  to  a grant  extent  in  Dundee,  which  has  no  canal  behind  it,  and  from  which  goods  are 
said  to  take  a week  on  the  average  to  reach  Glasgow. 

Independently  of  the  change  that  lias  taken  place  in  sailing-vessels,  which  appear  to  require  accom- 
modation beyond  what  Leith  can  afford,  steam-vessels  have  of  late  years  sprung  up  : these  require 
despatch  more  than  any  other,  and  this  despatch  it  is  which  causes  the  great  and  increasing  trade  carried 
on  by  them.  It  was  so  late  as  1820  that  afier  a correspondence  opened  by  Mr.  Charles  Wood,  of  Port 
Glasgow,  I proposed  to  Mr.  Turner,  of  Rooksnest,  Surrey,  and  we  to  Mr.  Watt,  of  Soho,  and  other 
tneuds,  to  attempt  the  passage  from  London  to  Edinburgh  by  steam  ; and  in  June,  1821,  the  City  of 
Edinburgh,  our  first  vessel,  made  her  first  passage,  agents  of  the  then  shipping  companies  being  certain 
of  the  failure  of  the  attempt,  and  even  the  celebrated  Mr.  Watt,  whom  we  consulted,  not  expressing 
more  than  a general  opinion  of  the  probability  of  success.  There  are  now  five  or  six  vessels  in  the 
same  trade,  all  of  them  of  greater  size  than  the  Edinburgh , and  all  making  their  passages  in  shorter 
time.  In  some  of  them  a sacrifice  of  speed  is  made  by  building  them  so  that  they  do  not  suffer  much 
by  entering  the  harbour  ; the  others,  viz.,  the  Walt,  the  Soho,  and  the  Monarch , cannot  ground  without 
injury.  Iheir  cargoes  and  passengers  are,  therefore,  put  into  open  boats*  a mile  from  the  shore,  the 
unpleasantness  of  which  has  been  felt  by  all  who  have  travelled  by  the  steam-vessels;  females  in  par- 
ticular complain  that  they  sometimes  suffer  more  annoyance  between  leaving  the  vessel  and  landing 
an  on  t le  passage  from  Blackwall  to  the  mooiings  oil'  Newhaven.  In  very  rough  weather  passengers 
cannot  embark  or  land— hence  irregularity  and  delay;  and  they  frequently  remain  on  board  until  the 
morning,  whereas,  could  the  vessel  have  come  to  a pier  or  dock  on  her  arrival,  they  might  have  landed 
and  got  to  Edinburgh  the  preceding  night.  When  there  is  not  water  in  the  harbour,  the  other  com- 
panies steam-vessels  are  liable  to  like  inconvenience,  and  they  must  either  wait  for  high  water  to  enter 
or  land  their  passengers  by  boats,  their  vessels  paying  the  dock  rates  in  addition  to  the  harbour  and 
snore  dues.  The  passengers  to  and  from  the  Fifeshire  coast  are  subject  to  the  same  kind  of  annoyance, 
out  less  frequently,  as  the  ferry  steam-boats  draw  less  water.  The  oulv  crossing  for  horses  and  carriages 
being  at  Queensferry,  and  causing  a circuit  of  many  miles,  is  also  an  evil  that  ought  to  be  remedied. 

♦ u l,e  t5?a<I?ent  of  goods  by  the  London  steamers  is  little  better  than  that  of  passengers.  I happened 
to  be  at  Newhaven  pier  when  some  goods  were  being  landed  from  the  Monarch;  the  style  of  doing  the 
wor  . an  e accommodation  for  it  were  more  like  the  running  of  a smuggled  cargo  upon  the  beach 
than  the  landing  from  what  is  now  the  principal  conveyance  for  passengers  and  light  goods  between 
London  and  Edinburgh.  For  such  as  it  is,  Mr.  Hamilton/the  company’s  agent,  informs  me  that  he  paid 
upwards  of  600/.  for  the  boatage  of  goods  and  passengers  in  1 834,  200/.  to  the  ferry  trustees  for  the  use 
38  LheLVesScls  *nchor  in  tlie  roads,  about  160/.  for  beaconage,  anchorage,  and 
berthage  , in  addition  to  which,  as  their  cargoes  were  unloaded  at  a point  eastward  of  Wardie  Burn, 
SwL  a!SO  10  ie  c'tychai'ges,  Viz.,  the  shore  dues,  the  merk  per  ton  or  minister’s  charge,  the 
pontage  and  .he  prime  gilt,  which  average  6/.  each  trip,  or  about  400/.  for  the  season. 

ain  no  prepared  to  say  if  the  reduction  of  the  charges  or  increase  of  facilities  would  open  a coast- 
ing trade  in  coal  or  any  other  minerals  of  the  district,  but  the  expense  now  attached  to  stone,  if  it  may 
be  taken  as  an  example,  amounts  almost  to  a prohibition.  The  large  blocks  for  the  new  columns  of 
Blackfriars  Bridge  come  from  Craigleith,  one  of  the  finest  freestone  quarries  in  the  kingdom,  if  not 
the  very  finest;  they- are  carted  through  Edinburgh  to  Leith  Harbour,  the  only  shipping  place,  where 
they  are  put  on  board  by  the  Commissioners’  cranes  and  men:  the  cartage  costs  4n.,  and  the  shore 
dues,  cranage,  and  shipping,  2s.  more,  making  6s.  per  ton,  exclusive  of  port  charges  on  the  vessel. 

&uch,  then,  are  some  of  the  facts  as  respects  the  accommodation  for  the  trade  of  all  the  world  with 
Edinburgh  and  the  district  of  which  it  is  the  port ; and  whatever  difference  might  exist  as  to  the 
nature  and  extent  of  improvement,  it  seemed,  I may  say,  universally  agreed  that  some  increase  of 
accommodate.],  particularly  for  large  steam-vessels,  is  indispensable.  You  and  the  parlies  generally 
who  take  an  interest  in  the  question,  know  the  various  plans  of  docks  and  harbours  that  have 
been  proposed : it  cannot  be  useful  to  extend  this  report  by  the  detail  of  them  or  their  particular 

* I am  told  that  this  is  likely  to  be  partially  remedied  by  having  a steam  tender. 
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. or  otherwise,  in  an  engineering  point  of  view.  Great  pains  have  evidently  been  taken  by 
thr'different  engineers  in  the  preparation  of  plans,  and  the  reports  and  estimates  that  accompany 

^The  chief  question  in  reference  to  extended  accommodation  seems  to  be,  whether  the  addition 
hould  be  made  to  the  present  harbour  and  docks,  or  separate  from  them,  at  some  point  where  the 
deep  water  approaches  nearer  the  shore. 

The  main  argument  in  favour  of  the  former  plan  is,  that  it  would  uphold  or  increase  the  value  of 
the  present  docks,  warehouses  and  property  in  Leith,  but  that  a deep-water  harbour  or  pier  in  any 
ther  place  would  produce  the  contrary  effect,  by  affording  better  public  accommodation  than  the 
present.  Along  experiment  founded  on  this  very  argument  as  the  basis  of  proceeding  has  been 
made  and  the  results  of  it  are  now  to  be  seen.  There  has  been  great  outlay,  which  has  proved  un- 
profitable, hence  a heavy  debt ; but  still  the  accommodation  is  insufficient,  the  charges  high,  the 
monopoly  continued,  and  the  effect  of  all  these  evils  is  the  depressed  state  of  the  port,  and  of  the  trade 
of  the  district  that  has  been  described.  Is  any  important  change  likely  to  take  place  by  the  proposed 
plan  of  a new  harbour,  with  an  entrance  to  the  present  docks  from  the  westward,  and  is  this,  under 
existin'*  circumstances,  the  most  advisable  plan  for  immediate  adoption  ? I would  observe,  in  the  first 
place,  that  in  all  the  plans  now  suggested,  the  idea  of  improving  the  present  entrance  seems  almost  to 
be  forgotten,  and  that  of  a new  entrance  from  the  west  into  deeper  water  substituted.  This  plan  was 
proposed  by  the  late  Mr.  Rennie;  modifications  of  it  have  since  been  suggested  by  Mr.  Cubilt  and 
Mr.  Anderson  ; the  general  argument  applies  to  all  of  them. 

I think  it  will  be  agreed,  even  by  the  engineers  and  patrons  of  this  scheme,  that  but  for  the  sup- 
porting of  the  present  property  and  system,  none  of  the  plans  would  have  been  recommended  ; that 
another  situation  would  have  been  preferred,  where  the  deep  water  is  nearer  the  shore,  so  that  much  of 
the  artificial  excavation  and  the  future  expense  of  dredging  would  be  saved,  and  where  probably  the 
charges  would  he  lower  than  could  be  afforded  were  150,000/.  or  perhaps  ‘200,000/.  added  to  the 
present  debt.  I much  question  the  policy  of  this  almost  forced  measure  upon  the  interests,  the 
protection  of  which  is  its  avowed  object.  That  a heavy  addition  will  be  made  to  the  already 
larn-e  debt  is  certain,  unless  indeed  the  debt  be  considered  as  a gift  or  grant,  which,  from  what  I 
have  lately  seen  in  another  more  national  harbour  business,*  there  is  little  chance  of.  Will  the 
additional  rates  pay  more  than  the  interest  of  this,  after  deducting  the  expense  of  maintaining 
the  depth  at  the  entrance  and  in  the  basin,  and  other  charges?  If  there  be  a doubt,  it  deserves  con- 
sideration. Mr.  Cabin's  plan  goes  only  to  nine  or  ten  feet  water  at  the  site  of  the  entrance;  the 
addition  is  to  be  obtained  by  dredging;  and  the  being  able  to  support  it  and  the  artificial  depth  in  the 
harbour  without  great  expense  is,  to  say  the  least,  problematical.  The  late  Mr.  Rennie  planned  a 
dock  on  the  west  of  the  present  one,t  but  I have  not  been  able  to  obtain  a copy  of  his  report,  and 
therefore  cannot  state  positively  what  he  proposed  as  the  depth  at  the  western  termination,  unless 
by  judging  from  the  present  depth  at  the  site  of  liis  entrance,  which  is,  I see,  only  three  feet  under 
low  water;  and  this  leads  me  to  doubt  if  Mr.  Rennie  contemplated  the  capability  of  making  and  pre- 
serving so  great  a depth  as  Mr.  Cubitt  has  supposed.  Steam-vessels  not  being  m use  at  the  time, 

depth  at  low  water  was,  to  be  sure,  less  necessary  than  at  present.  ....  . . . 

The  apprehension  entertained  as  to  Leith  is,  that  a new  or  rival  scheme  would  injure  its  trade  : the 
calculations  are  founded  upon  a certain  tonnage  being  to  be  loaded  or  unloaded,  and  that  whatever  is 
taken  to  another  harbour  is  pro  tanto  a deduction  from  Leith,  and  therefore  injurious  to  the  property 
in  it  and  to  the  security  of  the  money  advanced  by  the  Treasury.  This  principle,  it  must  I think  be 
admitted,  offers  but  indifferent  security  for  any  further  loan  ; but  besides  this,  the  argument  is  opposed 
to  the  general  interests  of  the  port  and  the  accommodation  of  trade,  for  it  will  be  allowed,  I presume, 
that  these  would  be  promoted  by  any  convenience  for  landing,  even  if  it  had  not  the  advantage  ot 
lower  rates ; if  lower,  so  much  the  better.  I would  take  an  extreme  case,  and  suppose  what  the  public 
would  like  best,  namely,  an  additional  pier  or  harbour,  with  lower  rates.  It  by  no  means  to  lows 
conclu  ively  that  the  trade,  or  even  the  revenue,  of  Leith  would  be  diminished  in  the  way  that  has 
been  supposed  : might  not  the  accommodation  and  the  low  rates  so  increase  the  trade  and  the  s ippirig 
as  to  produce  a contrary  effect  ? When  Brindley  was  asked  in  the  House  of  Lords,  what  chance  the 
Duke  of  Bridgewater  had  of  being  compensated  for  his  outlay,  when  the  whole  of  the  river  trade  to 
Manchester  would  not  pay  the  interest  of  the  estimated  cost  of  the  proposed  canal,  he  replied,  that  he 
“ expected  tl.e  canal  would  make  its  own  trade.”  The  result  has  justified  his  foresight,  and  every  new 
conveyance  since  has  also  created  a trade  for  itself : the  last  was  the  Liverpool  and  Manchester  rail- 
way, which,  it  is  well  known,  was  strenuously  opposed  by  all  the  canals,  and  yet  each  canal  now  cames 
more  goods  than  before  the  railway  was  opened  ! To  descend  to  a smaller  scale  of  illustration,  it  is 
said,  that  the  owners  of  stage-coaches  in  London  make  larger  profits,  now  that  opposHicm  has  obliged 
them  to  convert  their  coaches  into  omnibusses,  and  to  charge  half  or  a third  of  the  old  fares  than 
when  the  monopoly  existed.  The  very  small  number  of  vessels  in  Leith  harbour,  when  I was  there, 
looked  very  like  the  slow-coach  system,  and  I have  no  doubt  of  a great  increase  by  good  accommo- 
dation and  a lower  and  simpler  scale  of  rates.  I have  been  told,  that  Baltic  and  other  goods  are  taken 
to  Grangemouth,  thence  conveyed  to  lock  No.  16  on  the  Forth  and  Clyde  canal  and  carried  back  to 
Edinburgh  by  the  Union  canal,  at  a lower  rate  than  if  they  had  been  landed  at  Leith  ; and  a deep-water 
pier  below  Grangemouth,  which  is  spoken  of,  would  tend  to  increase  the  accommodation  for  heavy 
vessels  there.  The  communication  from  the  Clyde  to  Edinburgh,  already  great,  is  on  the  increase, 
and  the  intercourse  by  canals  has  been  improving  more  rapidly  since  an  Edinburgh  and  ml* 

way  was  projected.  I am  informed  also  that,  to  avoid  tlie  rates,  cargoes  from  small  vessels  are  some- 
times landed  below  the  Commissioners’  bouodary,  with  risk  and  inconvenience.  . 

Notwithstanding  these  facts,  my  opinion  is,  that  injury  may  be  done  by  attempting  too  much  in  too 
greata  hurry;  that  it  will  be  well  to  proceed  by  degrees,  but  that  time  should  not  be  lost  before  someth  „ 
is  done,  and  that  the  first  thing  wanted  is  a pier  in  deep  water,  to  which  heavy  steamers  c 

at  all  times  of  tide,  and  having  landed  their  passengers  and  cargoes,  go  off  to  the  roads,  to  come  alon  - 
side  again  to  reload ; heavy  vessels  might  also  lighten  at  the  pier,  so  as  to  be  able  to  enter  the ^ dock 
I would  propose  a T shape,  and  for  economy,  expedition,  and  the  avoidance  of  am  J 
interference  with  the  tide,  so  as  to  cause  deposit,  would  recommend  the  work  to  be  " P , ’ 

nr  timber  coppered  under  low  water,  the  framing  of  the  deeper  part,  from  the  s °r  mhhle'stone 
left  open  at  first  for  the  free  current  of  the  tide,  and  the  cross-head  to  be  fille  n ' 

t h°ap pears  to  me  that  .teener  docks,  with  an  entrance  to  the  westward,  as  proposed  by  Mr.  Bennie,  would  be  a more 
useful  appendage  than  a harbour  in  which  a heavy  ship  or  steamer  could  not  lie  afloat  at  low  water. 


Appendix  C. 
Ghanton. 

No.  74. 

Walker,  on  the  site 
for  a new  Pier. 
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Granton. 

No.  74. 

Walker,  on  the  site 
for  a new  Pier. 


to  nearly  the  high-water  level,  so  as  to  form  a breakwater.  Though  the  cross-head  be  so  filled  up 
even  built  of  stone,  the  objection  to  causing  deposit  will  not  apply  as  it  does  in  the  direction  of  V 
tide.  The  principal  reason  for  the  construction  I have  described,  is  economy,  and  that  vessels  V* 
better  alongside  an  erection  of  this  kind  than  a solid  stone  pier,  is  proved  by  experience.  Tlieni'6 
and  head  are  supposed  to  be  not  less  than  35  feet  wide,  and  the  head  1,000  feet  long,  the  latter  beinr 
all  in  deep  water,  say  12  to  14  feet  at  ordinary  spring  tides.  In  moderate  weather,  steamers  might  lif 
on  both  sides  of  the  head  ; there  is  space  for  lour  of  the  largest  class  on  each  side,  and  from  the 
head  towards  the  shore  there  is  a length  of  1,500  feet,  wilh  from  4 to  12  feet  of  water.  An  openiinr 
near  the  head,  with  a bridge,  would  enable  vessels  to  pass  to  either  side  of  the  pier  in  case  of  a sudden 
shift  of  wind,  without  going  round.  Cranes  would  he  fixed  for  the  quick  unloading  of  the  steamers 
and  one  or  two  powerful  ones  for  the  engines  and  boilers.  A shed  warehouse  would  also  be  required 
for  passengers’  luggage  and  goods,  as  the  object  would  be  to  unload  as  much  as  possible  when  the 
vessels  are  afloat. 

The  communication  with  the  opposite  coast  would  be  materially  improved  ; passengers  might  land 
or  embark  at  the  pier  at  all  times  of  tide,  and  with  a proper  landing-place  on  the  opposite  side,  the 
convenience  for  the  crossing  of  carriages  and  horses  would,  by  saving  distance,  be  very  great.  In 
case  of  the  present  points  on  the  Fil'esliire  side  being  found  insufficient  for  tlie  landing  and  shipping 
of  carriages,  I am  informed  there  are  excellent  situations  with  deep  water  close  to  the  shore  at  Hawk 
Craig,  to  the  eastward  of  Abenlour  House,  which  is  nearly  opposite  Granton. 

I have  heard  and  read  various  statements  of  the  advantages  and  disadvantages  of  Trinity,  New- 
haven,  and  Granton,  as  the  site  for  an  improvement.  The  two  former  are  nearer  the  centre  of  move- 
ment in  Edinburgh  than  Granton,  which  again  is  nearest  the  Union  Canal  Basin,  and  the  probable 
termination  of  a Glasgow  railway,  if  carried  into  effect.  Granton  is  also  nearest  the  deep  water  and 
less  exposed  to  silt  up : I have  had  soundings  taken,  which  prove  Messrs.  Stevenson’s  correctness  in 
this,  and  their  statements  to  me  have  throughout  been  confirmed  by  the  facts.  Granton  is  nearer  the 
islands  higher  up  the  Forth,  but  as  comparative  danger  on  that  account  appears  to  me  out  of  the 
question,  it  had  betler  not  have  been  named;  and  the  distance  between  Trinity  and  Granton  is  not 
such  as  to  make  the  superiority  of  the  roads,  or  mooring  ground,  in  front  of  the  former,  supposin'* 
them  to  be  so.  of  much  consequence  to  steam-vessels. 

Granton,  being  westward  of  Warilje  Burn,  is  beyond  the  corporation  boundary,  and  therefore 
exempt  from  the  rates.  I conceive  this  to  be,  perhaps,  the  most  decided  argument  in  its  favour,  for  it 
will  exempt  the  steam-vessels  from  part  of  their  present  charges. 

In  the  accompanying  plan,  the  various  designs  by  different  engineers  art;  shown,  and  also  the  pier 
now  proposed  by  me,  if  erected  at  Granton  from  the  Ox  Craig,  and  also,  if  as  an  extension  of  the 
present  pier  at  Newhaven.  The  works  described  would  amount  to  from  50,0001.  to  60,000/.,  which 
is  about  half  what  the  same  size  of  pier  would  cost  in  solid  masonry.  It  would  be  done  in  less  time 
than  any  other  plan,  and  give  effectual  relief  to  the  steam  trade. 

The  Duke  of  Buccleuch  might  be  remunerated  by  a small  tax  on  passengers  and  goods  landed  at 
the  pier,  and  by  bringing  bis  Granton  estate  into  play,  and  wilh  a moderate  outlay,  the  convenience 
would,  I apprehend,  be  such  as  to  yield  a fair  return,  but  I have  not  materials  for  a calculation  of  this. 
Should  his  Grace  consent  to  the  measure,  the  heavy  outlay  by  Government  or  the  city  would  be 
unnecessary,  for  the  present  at  least;  the  effect  of  the  better  accommodation  upon  trade  would  be 
proved,  ami  a judgment  would  be  formed  of  the  expediency  of  further  works,  whether  by  the  Dock 
Commissioners  or  the  Duke,  while  the  pier  I have  proposed,  if  executed  at  Granton,  would  not  be  in 
the  way  of  any  future  improvement  to  the  eastward. 

Will  the  Leith  interests  object  to  this  plan  as  taking  the  trade  from  them?  I think  they  ought  not. 
It  is  forced  work  to  take  large  steamers  into  the  harbour,  and  but  for  the  Shipping  Company  having 
smacks  and  buildings  there,  probably  their  stea in- vessels  would  remain  in  the  roads  notwithstanding  all 
the  inconveniences.  It  should  also  be  considered  if  this  would  affect  the  property,  particularly  towards 
the  harbour  and  eastward,  so  much  as  a new  harbour  opening  from  the  west,  and  carrying  the  trade 
generally  in  that  direction,  and  also  if  the  new  entrance  might  not  tend  to  the  neglect  of  the  old  one  in 
its  present  state,  and  to  comparative  indifference  as  to  its  further  improvement.  To  say  the  least,  there 
would  be  two  interests  and  the  expense  of  two  establishments. 

Again,  is  the  hope  of  further  improvement  of  the  present  harbour  desperate  ? It  is  allowed  to  have 
been  deepened  three  feet  within  the  last  10  years  by  dredging  and  other  means;  a further  addition  of 
three  feet  would  be  a most  important  improvement,  but  I do  not  think  that  such  a depth,  if  made, 
would  be  maintained  without  occasional  dredging.  It  is  admitted,  however,  that  this  will  also  be 
necessary  to  preserve  the  depth  proposed  by  Mr.  Cubitt  at  the  western  entrance. 

That  the  general  movement  of  the  sand  is  westward  seems  proved  by  the  relative  levels  on  the  east 
and  west  side  of  any  pier  or  projection.  Newhaven  pier  was  built  aboutl5  years  before  Messrs.  Dali  and 
Leslie’s  soundings,  and  these  show  a difference  of  from  18  inches  to  two  feet  between  the  two  sides. 
It  is  desirable  therefore  to  keep  the  sands  on  the  east  of  Leith  Harbour  from  getting  to  the  westward 
into  the  entrance,  and  a causeway  is  now  being  carried  out  from  the  pier  head  to  the  Mortella  Tower 
to  effect  this  object;  this  will  go  to  lessen  the  expense  of  dredging,  and  should  the  breakwater  designed 
by  Mr.  Cubitt  be  made,  it  will  be  the  more  necessary,  as  the  eflect  of  that  work,  extending  out  as 
proposed,  will  rather  be  to  stop  any  sand  moving  to  the  westward,  which  will  then  rise  on  the  east 
side,  and  tend  to  increase  the  expense  of  dredging  at  the  entrance  of  the  harbour. 

After  a consideration  as  full  and  impartial  as  1 have  been  able  to  give  the  subject,  and  being  fully 
aware  from  my  own  conversations  with  the  Duke  of  Buccleuch  that  his  Grace’s  feelings  are  the  same 
as  you  described  to  me,  I really  can  see  no  way  in  which  a remedy  to  the  present  defects  can  be 
applied  so  economically,  so  expeditiously,  and  with  so  little  interference  with  existing  interests  and 
rights  as  the  measures  I have  stated.  Whether  the  Duke  will  agree  to  such  a work  must  depend  on 
himself,  but  I feel  assured  from  what  I have  seeu  that  an  expression  of  a wish  on  the  part  of  the  City 
of  Edinburgh  would  have  weight,  and  that  it  would  be  to  the  benefit  of  the  inhabitants  of  that  city  and 
the  district  round  it,  I have  no  doubt.  It  might  perhaps  be  difficult  to  convince  the  Commissioners  or 
the  City  creditors  that  the  effect  of  reducing  and  simplifying,  and  equalizing  the  rates,  would  improve 
their  revenue,  but  this  is  evidently  required  along  with  the  works  I have  proposed,  whether  executed 
at  Granton  or  Newhaven,  to  give  (air  play  to  the  trade  of  the  port.  That  an  increase  of  trade  worn 
be  the  consequence,  is  certain,  and  even  in  point  of  immediate  revenue,  I think  the  experiment  wort 
trying. 

I am,  &c., 

To  Messrs.  Gibson  and  Home , W.S.,  Agents  to  his  Grace  James  Walker. 

the  Duhe  of  Buccleuch,  K.G, , lye.,  fyc.,  <§  c. 
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BORROWSTOWNESS. 

No  'J6. 

Return  to  Order  of  the  House  of  Commons  of  the  9th  August,  1844. 

Sir,  Borrowslowneis,  February  21,  1845. 

In  reply  to  your  Parliamentary  letter  of  the  1st  current,  requesting  certain  information  rtgardinu 
the  port  or  harbour  of  Borrowstowness,  I beg  leave  to  state  that  I have  never  seen  or  heard  of  there 
being  any  plans  of  the  port  or  harbour  here,  and  the  complaints  being  all  verbal,  there  are  no  copies  to 
transmit;  hut  the  harbour  has  o'ten  been  found  fault  with  as  being  in  rather  a ruinous  condition 
arbing  from  the  want  of  trade  to  this  port.  The  harbour  is  of  very  easy  access,  hut  has  had  but  little 
trad-:  since  the  opening  of  the  great  canal  at  Grangemouth,  which  is  within  five  miles  of  this.  The 
Acts  of  Parliament  under  which  the  trustees  for  town  and  harbour  have  hitherto  acted,  are  as  follows- 
viz.,  17  Geo.  II.,  cap.  21  ; 7 Geo.  II/.,  cap.  90;  34  Geo.  III.,  cap.  91  ; 56  Geo.  111.,  cap.  36;  and 
lastly,  anno  sexto  et  septimo  Victi  riaa  Regime,  cap.  69.  The  above  are  the  particulars. 

1 am,  &c., 

George  Henderson,  Clerk. 

To  the  Hon.  Manners  Sutton. 


No.  77. 


Income  and  Expenditure  of  the  Toxcn  and  Harbour  of  Borrowstowness  for  the  Years  1842-44. 


1 ncomc. 

1842 

1843 

| 1844  | 

Expenditure. 

1842 

| 1843 

1844 

Impost  on  ales  . 
Anchorage  duty  . 
Assessment  on  1 
bouses  . . J 

£.  s.  d. 
3 0 0 
127  3 2 
60  0 0 

£.  r.  d. 

4 10  0 
153  7 9* 
60  0 0 

J £.  *.  d. 

245  19  14 
97  12  1 

Interest  on  debt  . 
Repairs  on  harbour 
Repairs  on  streets 
Repairs  on  wells  1 
and  water  . . J | 

Charges  of  man-  i ! 

agement  • . ( 

Paid  to  account  of  1 1 
new  act  . . . f 

£.  i.  d. 
74  12  0 
62  4 7 

19  2 7 

20  9 4 
31  9 1 

••  1 

1 £.  ,.  < l. 

' 89  8 0 
I S3  10  9J 
! 58  5 2* 
7 7 4 
42  13  9 
3S3  19  7 

£•  *.  i. 
88  16  0 
80  17  U 
87  11  1 

832  3 8 

£ 190  3 2 J 

217  17  9^313  11  2*1 

£207  17  7 ; 

1 1 

665  4 7 * 

1095  7 10* 

Debt  due  on  December  31,  1845,  2400/. 


GRANGEMOUTH. 

No.  78. 

Return  to  Address  of  the  House  of  Commons  of  the  29  th  Juhj,  1844. 

Canal  Office,  Port  Bandas, 

Sir,  Glasgoxo,  December  4,  1844. 

In  obedience  to  the  order  of  Sir  James  Graham,  communicated  in  your  letter  of  20th  ultimo,  1 
now  transmit  herewith  a statement  of  the  revenue  and  expenditure  of  the  Port  of  Grangemouth,  for  the 
years  1841,  1S42,  and  1S43,  respectively. 

The  dues  are  levied  under  the  authority  of  the  Forth  and  Clyde  Navigation  Act,  which  received  the 
Royal  Assent,  21st  June,  1841. 


Income. 

1841 

1842 

IS43  | Expenditure.  | 1841  j 

1842 

1843 

Shore,  harbour,  and  ] 
wharf  dues  . . | 

Lamp  dues  . . . j 

Crane  dues  . . 

£.  j.  d. 

501  15  6 
19  15  0 
1 12  11 

£.  3.  d. 

719  16 
29  6 6 
2 12  2 

£.  s.  d.  j! 

1160  13  2 ! Collecting  dues 

47  11  0 ] Harbourmaster 

3 17  1 Re;  airs  . . . . 

(|  Gas  for  lamps  . . | 

£.  d. 

26  3 2 
70  0 0 

7 6 9 
50  0 0 

£.  s.  d. 

37  11  0 
70  0 0 
4 0 7 
50  0 0 

£.  J.  J. 

50  0 0 
70  0 U 
22  17  3 
60  0 0 

523  3 5 

731  0 2 

[1212  1 3 if 

153  9 11 

1 

161  11  7 j 

132  17  3 

x am,  «c., 

The  Honourable  II.  Manners  Sutton.  William  Crichton. 


No.  79. 

Return  of  the  Income  and  Expenditure  of  Pollok’s  Wharf  for  the  Years  1841,  1842,  and  1843. 


Income. 

1841  | 

1842 

1843  | 

Expenditure. 

1841 

1842  n 

1843 

Harbour  dues  . : 

£.  s.  d. 

22  11  6 j 

£.  a.  d.  i 

7 3 2! 

£.  s.  d. 
18  2 2 

£.  s.  d. 

£.  ».  d. 

£.  3.  d. 

Wharfage  dues  . 

14  5 9! 

4 5 5. 

9 12  1 

collecting  dues 

2 18  1 

0 18  0 

Lamp  dues  . . j 

0 10  6 i 

15  6 

Lighting  & expense  of  lamps 

2 12  6 

1 5 0 

1 6 6 

38  9 9 | 

11  19  1 j 

28  19  9 

£ 

5 10  7 j 

| 4 6 6 j 

6 9 0 

Dues  levied  under  authority  of  Act  of  Parliament,  obtained  by  the  late  Lord  Dundas. 

POLLOK  Gh.MOUR  & Co. 
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STIRLING.  appendix  U 

No.  80.  Stirling. 

Return  to  Order  of  the  House  of  Commons  of  the  9th  August,  1844.  No.  80. 

Council  Chamber,  Stirling,  March  31, 1845.  yth  August^  nf-Li. 

j prior  to  the  year  1843,  the  shore  or  harbour  of  Stirling,  on  the  river  Forth,  was  under  the 

management  of  the  provost,  magistrates,  and  town  council  of  the  burgh,  in  virtue  of  Charters  from  the 
Kings  of  Scotland  in  their  favour;  and  especially  a Charter  under  the  Great  Seal  by  King  Charles  I., 
confirming  all  the  prior  rights  belonging  to  the  burgh,  of  date  the  17th  day  of  November,  1641. 

jj On  the  27th  day  of  June,  1843,  an  Act  was  passed,  G & 7 Viet.,  cap.  47,  intituled  “An  Act 

for  improving  and  regulating  the  Navigation  of  the  River  Forth  from  Alloa  to  Stirling,  and  Works  con- 
nected therewith;  and  for  other  purposes  relating  thereto,’1  by  which  the  management  of  the  harbour 
of  Stirling  and  the  river  Forth,  from  Stirling  to  Alloa,  was  vested  in  a commission,  consisting  of  the 
provost,  magistrates,  and  town  council  of  the  burgh  of  Stirling,  and  two  commissioners  of  supply 
fri  m each  ot  the  counties  of  Stirling,  Perth,  and  Clackmannan,  to  be  elected  by  the  commissioners  of 
supply  of  these  counties  respectively,  at  their  annual  general  meeting  on  the  30th  of  April.  And 
since  then,  the  harbour  of  Stirling  has  been  under  the  management  of  these  commissioners,  under  the 
name  of  the  Commissioners  of  the  Forth  Navigation. 

jjj. a.  report  of  the  state  of  the  harbour  ami  river  was  prepared  by  Mr.  Robert  Stevenson,  civil 

engineer,  Edinburgh,  in  the  year  1828,  with  relative  plan  and  sections,  and  was  revised  by  Messrs. 

Robert  Stevenson  and  Sons  in  the  year  1838;  and  upon  this  report  the  provost,  magistrates,  and 
town  council  of  Stirling  proceeded,  when  they  went  to  Parliament  to  obtain  the  above  Act.  A copy 
of  ihe  said  report  and  relative  plan,  and  also  a copy  of  the  Parliamentary  plan  are  sent  herewith. 

IV J am  not  aware  of  any  complaints  made  to  the  magistrates,  town  council,  or  commissioners, 

relative  to  the  defects  of  the  harbour  of  Stirling. 

William  Galbraith,  Town  Clerk. 


No.  81.  No.  81. 

Mr.  Robert  Stevenson,  C.E.,  on  the  best  means  for  improving  the  river  Forth  from  Alloa  to  Stevenson,  on  the 
Stirling,  with  Estimate. 

Edinburgh,  November  26,  1828.  Forth  from  Alloa  to 
The  Firth  and  river  Forth  are  navigable  for  the  largest  class  of  merchants  vessels,  as  high  as  Stirling, 
the  port  of  Alloa ; and  in  spring  tides,  vessels  drawing  9 feet  water  may  proceed  to  Stirling,  lying 
ten  and  a half  miles  above  Alloa,  while  those  drawing  feet  water  may  reach  the  mills  of 
Cra:gfortb,  five  miles  above  Stirling.*  The  improvement  of  the  navigation  between  Alloa  and 
Stirling  has  long  been  regarded  as  a desirable  object,  and  was  brought  under  the  notice  of  the 
Reporter  by  the  magistrates  of  Stirling  in  the  month  of  November,  1825,  when  it  was  proposed  to 
petition  Parliament  for  leave  to  bring  in  a Bill  f.ir  this  measure.  But  it  having  afterwards  been 
found  advisable  to  delay  till  another  session,  the  Reporter  was  left  to  proceed  more  deliberately  with 
his  survey,  and  having  some  time  since  completed  it,  he  now  reports  as  follows 
The  first  step  taken  in  this  measure,  was  to  make  a nautical  survey  of  the  river,  from  which  the 
accompanying  map  or  plan  was  made.  A level-line  was  traced  from  Alloa  pier  to  Stirling  shore,  on 
which  numerous  points  were  fixed  and  worked,  by  stakes  driven  into  the  ground  along  the  margin 
of  the  river;  and  in  this  manner  the  longitudinal  and  transverse  sectionsf  upon  the  plan  were 
determined.  A correct  register  of  the  operation  of  the  tides  was  made  from  time  to  time,  by  means 
of  graduated  tide-gauges,  to  which  glass  tubes  were  attached  for  accuracy  in  observation,  ibese 
tide-gauges  were  placed  under  the  charge  of  attendants  at  different  stations  upon  the  level-line,  y 
whom  simultaneous  observations  of  the  rise  and  fall  of  the  tide  were  made.  The  sounc  ings,  oi 
depths  of  water,  were  likewise  ascertained  very  generally  over  the  bed.  of  the  river,  i ire®  ,0° 
of  the  current  is  also  shown  by  arrows  ; those  drawn  in  red  co’our  indicate  the  direction  ot  the  flood 
tide,  and  those  in  black,  that  of  the  ebb,  or  current  of  the  river.J  . . 

The  channels  proposed  to  be  cleared  through  the  different  fords,  are  coloured  red  on  ie  P an> 111 
reference  to  the  sectional  line.  For  the  use  and  guidance  of  river  pilots,  buoys  and  perches  or 
beacons,  arc  likewise  intended  to  be  placed  in  the  positions  shown  in  the  plan ; those  coloured  red 
are  to  be  taken  on  the  starboard,  and  those  coloured  black  upon  the  larboard  side,  in  going  up  the 
river ; and  the  whole  are  to  be  so  placed  in  connection  with  the  clearing  and  deepening  ot  the  torus,  as 
to  be  approached  with  safetv.l  ...  . ,,  . - 

Observations  were  made  on  the  perpendicular  rise  and  fall  of  the  tide,  and  the  results  are  given  in 
the  form  of  diagrams,  which  are  delineated  on  the  plan.  The  perpendicular  lines  are  divided  as  a 
scale  of  feet,  and  form  ordinates  to  the  tidal  curve,  giving  the  heights  at  Alloa,  Tullibody,  Powis  Iio  e, 
and  Stirling,  the  chief  places  of  observation;  and  the  horizontal  spaces  on  the  diagrams  represent  t ie 
distances  between  these  stations.  The  waved  lines,  coloured  blue  in  the  one  diagram,  represent  the 
forms  assumed  by  the  surface  of  the  water  during  the  ebb,  at  the  end  of  every  successive  halt  hour,  as 
measured  from  the  level-line  traced  upon  the  ground  and  marked  as  the  top-line  of  the  diagram  ; ana 
the  waved  lines  in  the  other  diagram  exhibit  the  successive  states  of  the  surface  of  the  water  during 
flood.  The  most  anomalous  result  of  this  investigation  occurs  at  Powis  Hole,  where  the  undulating 
surface  of  the  water  is  considerably  higher  than  the  maximum  rise  of  tide  at  Stirling  and  iu  y> 
aud  even  somewhat  higher  than  that  of  Alloa.  This  effect  seems  to  be  analogous  to  tbe  intermitting 
swells  called  the  leakies  and  settles  of  the  tide,  which  are  known  to  occur  on  the  birth  ot  tforth,  aoout 
the  commencement  of  flood  tide,  and  which  are  noticed  by  the  late  eminent  Professor  Robinson  in 
Mechanical  Philosophy.  Such  irregularities  seem  to  have  a connection  with  the  narrovv  and  ,0™™ 
tracts  of  the  river,  compared  with  the  more  direct  and  capacious  form  of  the  Firth  be  ow. 


A survey  of  the  upper  part  of  the  river  was  made  by  the  Reporter,  at  the  desire  of  Mr. 
urumnioud,  and  Mr.  Smith  of  Deanston.  , „ . ... 

t The  transverse  sections  are  necessarily  omilted  in  the  annexed  plan,  from  the  smallness  of 
* These  arrows  and  beacons  are  omitted  in  the  annexed  plan.  -y 
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diagrams  are  valuable,  as  showing  the  parts  of  the  river  in  which  the  tide  is  most  retarded,  and  where 
it  flows  or  ebbs  most  freely. 

Care  has  been  taken  to  leave  the  means  of  retracing,  at  any  future  period,  the  level-line  upon  which 
the  section  is  founded;  and  for  this  purpose  bencli  marks  have  been  cut  in  various  well-known  p|ace5 
such  as  the  coping  of  Alloa  pier,  and  Stirling  quay.  But  as  marks  in  such  places  are  liable  to  be 
defaced,  the  Eeiwrter  lias,  in  a note  on  the  large  plan  in  the  possession  of  the  town  clerk,  described 
i the  level  of  this  line,  in  reference  to  that  of  the  basement  course  of  the  parish  church  of  Alloa,  the  base- 
ment of  Tullibody  House,  the  basement  of  Polmaise  House,  the  basement  of  the  ruin  of  Camhuskeuneth 
Abbey,  and  the  basement  of  the  Episcopal  Chapel  at  the  southern  end  of  the  street  leading  from 
Stirling  quay  lo  the  town,  as  ascertained  by  him  in  the  course  of  his  survey. 

Above  Alloa  the  river  becomes  very  circuitous.  By  the  navigation  the  distance  from  thence  to 
Stirling  is  10}  miles,  while  in  a direct  line  it  measures  only  5 miles.  It  has  been  proposed  to  render 
the  navigation  of  this  part  of  the  river  more  direct,  by  cutting  through  the  Links,  or  peninsular  necks 
of  land,  for  which  the  track  of  the  river  is  so  remarkable.  This  would  shorten  the  navigable  track  • 
but  it  would  have  a direct  tendency  to  deteriorate  the  navigation  below,  as  a great  volume  of  the  tidal 
water,  which  at  present  passes  over  and  scours  the  lower  banks  four  times  in  the  twenty-four  hours 
would  be  cut  off  and  diverted  from  its  course.  The  cutting  of  the  links  and  straightening  of  the  river 
would  also,  in  a material  degree,  interfere  with  vested  rights  of  the  proprietors  of  the  banks  bv 
depriving  some  of  the  benefit,  of  a water  communication,  and  destroying  the  valuable  salmon  fishery  of 
others.  This  plan,  therefore,  though  worthy  of  consideration,  is,  upon  the  whole,  judge  I inexpedient 
in  the  existing  state  of  things.  The  Reporter  proposes  to  improve  the  present  channel  of  the  river  by- 
deepening  it,  and  removing  part  of  those  numerous  obstructions  called  fords,  and  he  therefore  now 
proceeds  to  describe  in  detail  each  of  these  obstructions,  and  the  works  which  are  considered  nece-sarv 
for  their  removal. 

Between  Alloa  and  Stirling  there  are  seven  principal  fords,  or  shallow  parts  of  the  river,  which  form 
so  many  obstructions  to  the  navigat'on.  It  is  not  believed  that  incumbrances  of  similar  geological 
structure  are  to  be  met  with  in  almost  any  other  river  in  the  kingdom.  The  Firths  of  Tav,  Alorav, 
Clyde,  Solway,  and  the  livers  Mersey,  Severn,  Thames,  and  Humber,  have  their  peculiar  tides  ami  diffi- 
culties, boili  in  the  form  of  rocks  and  sandbanks,  but  none  of  the  channels  are  impeded  by  successive 
chains  of  imbedded  stones  and  rocks,  appearing  at  low  water,  like  those  called  the  Fords  of  Stirling. 
Various  hypotheses  have  been  started  to  account  for  tbe  existence  of  these  fords;  some  have  supposed 
them  to  be  artificial,  arising  from  stones  having  been  thrown  into  the  shallowest  parts  of  the  river  at 
an  early  period,  to  render  it  fordable  for  cattle ; but  from  the  minute  examination,  which  the  progress 
of  this  surve.  has  enabled  the  reporter  to  make,  he  has  no  hesitation  in  staling  that  they  are  natural 
barriers  of  rocks  traversing  the  valley  of  the  Forth,  and  are  what  geologists  term  whin-dykes , which, 
from  the  continued  scouring  of  the  bed  of  the  river,  have  assumed  the  irregular  appearance  now 
presented  by  them  at  low  water.  Similar  formations  of  whin  or  greenstone  rock  occur  on  the 
southern  face  of  the  Abbey  Craig,  and  also  on  the  northern  side  of  Stirling  Castle.  The  fords,  like 
the  cliffs  at  these  places,  consi-tof  stones,  varying  in  size  from  a cubic  foot  to  a cubic  yard,  imbedded 
in  a matrix  of  friable  rock.  Tbe  joint  effect  of  the  crooked  channel  of  the  river,  and  the  obstructions 
caused  by  the  fords,  produces  a great  retardation  in  the  velocity  of  the  flood,  which,  in  the  upper  parts 
of  the  river  is  very  sensibly  less  than  that  of  the  flood  in  the  Firth,  and  travels  at  the  rate  of  only  one 
mile  in  Jive  minutes.  Although  this  retardation  may  be  considered  to  be  in  part  due.  to  the  operation 
of  the  river  current,  yet  it  is  obvious,  from  its  languor,  that  this  cannot  be  the  principal  cause,  and  it 
is  therefore  to  be  sought  for  chiefly  in  the  obstructions  offered  by  the  fords.  On  the  days  of  new  and 
lull  moon  it  is  high  water  at  Alloa  pier  at  four  hours  and  forty  minutes  ; at  Tullibody  pier  at  five  hours 
and  ten  minutes ; at  Powis  Hole  at  five  hours  and  ten  minutes  ; and  at  five  hours  and  ten  minutes  at 
Stirling  shore  or  quay.  The  consequence  is,  that  the  tide  does  not  attain  its  maximum  height  at  these  three 
last  places  until  it  has  been  ebb  tide  for  half  an  hour  at  Alloa.  It  appears  further,  from  this  train  of  observ- 
ation, that  the  perpendicular  rise  of  spring  tides  at  Alloa  is  about  19  feet  4 inches;  at  Tullibody,  16.V  feet ; 
at  Powis  Hole,  12  feet ; and  at  Stirling,  7 feet  8 inches  : while  the  corresponding  rise  of  neap  tides  at  these 
stations  is  respectively  14}  feet,  11}  feet,  7 feet,  and  3 feet.  There  being,  therefore,  a rise  of  19  feet 
4 inches  in  spring  tides  at  Alloa,  and  only  7 feet  8 inches  at  Stirling,  the  available  depth  at  that  place 
is  less  than  it  would  have  been  had  there  been  no  rise  on  the  bed  of  the  river  by  11  feet  8 inches. 
Before  leaving  the  subject  of  the  tides,  it  may  be  proper  to  remark  that  the  maximum  point  of 
high  water  at  Alloa  Pier  is  4 inches  above  the  level  of  the  high  water  at  Tullibody  p:er,  while  it  is 
2 inches  lower  at  Powis  Hole,  and  3}  inches  higher  at  Stirling  shore.  Hence  arises  the  peculiar  form 
of  the  tidal  curve,  shown  in  the  diagrams  on  the  plan. 

The  great  object,  therefore,  to  which  the  Reporter  would  direct  the  exertions  of  the  magis'rates  of 
Stirling,  as  conservators  of  the  navigation  of  the  Forth,  is  to  the  removal  of  the  fords,  which  are  the 
chief  obstructions  to  the  free  passage  of  the  tide  waters.  The  advantage  of  deepening  the  bottom  in 
t ie  upf  er  reaches  of  the  river  is  obvious,  as  the  natural  effect  of  such  a change  is  to  permit  the  tide  to 
flow  over  the  lowered  ridges  at  an  earlier  period  of  the  tide,  and  thus  to  allow  high  water  to  take  place 
sooner,  before  the  tide  below  may  have  fallen  to  any  considerable  extent;  while,  at  the  same  lime,  an 
increased  depth  is  obtained.  Vessels  may  then  start  from  Alloa  earlier  in  the  flood  tide,  and  reach  the 
Shallowest  parts  of  the  river  near  Stirling,  at  the  top  of  high  water.  In  this  view  of  the  method  of 
improving  this  part  of  the  navigation,  it  is  very  satisfactory  to  know  that  a navigable  track  through  the 
whole  ot  these  obstructions  may  be  formed  at  a comparatively  small  expense  by  the  common  and  simple 
process  of  bating  with  gunpowder,  and  the  use  of  flats  or  lighters  fitted  with  craDes  and  other 
apparatus.  The  Reporter  will  now  describe  in  detail  the  extent  of  the  operations  he  considers  necessary 
at  the  d fferent  fords. 

On  the  reach  between  Alloa  and  Throsk,  he  proposes  that  a buoy  provided  with  suitable  moorings 
should  be  laid  down  at  the  seaward  extremity  of  the  bank,  on  the  eastern  side  of  Alloa  Island,  about 
a quarter  of  a mile  above  Alloa  pier.  This  buoy  will  be  useful  as  a direction  for  avoiding  an  extensile 
spit  of  sand  on  either  side  of  that  island.  On  its  western  side  a perch  or  beacon  is  to  be  erected  as  a 
further  guide  for  that  channel. 

The  commencement  of  Throsk  Ford  is  about  a mile  and  a quarter  above  Alloa  pier.  The  channel  on 
this  ford  is  very  shallow,  and  when  the  river  is  in  its  state  of  summer  water  it  dries  nearly  all  the  way 
across;  but  as  this  part  of  the  river  has  the  advantage  of  a perpendicular  rise  of  about  18  feet  in  spring 
tides,  and  13}  feet  in  neap  tides,  the  navigation  is  comparatively  little  impeded.  On  referring  to  the 
plan  and  longitudinal  section  of  the  river,  it  will  be  seen  bv  the  parts  coloured  red  that  little  excavation 
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nosed  here.  A buoy, however,  is  intended  to  be  moored  in  a central  position  to  show  the  deepest  Appendix  C. 

is  prop  farther  direction,  a perch  is  to  be  erected  on  the  starboard  hand.  This  perch  will  also  

tint  out  the  proper  charnel  for  paring  Tullibody  Wand.  Stmuxa. 

S Canibus  Ford  is  about  a mile  and  a quarter  above  Throsk.  The  bottom  of  the  channel  towards  the 


JJn J ; feet  in  neap  tides.  The  navigable  channel  to  be  cleared  measures  about' 500  yards  in  length,  improving^ 
d 80  yards  in  breadth  at  the  bottom.  An  average  cutting  of  one  foot  in  depth  will  give  about  20  Forth  from  Alloa  to 
f t at  high  water  of  spring  tides  at  this  place.  A perch  is  to  be  erected  on  the  larboard  hand,  opposite  Stirling. 
Tllibodviare  or  p:er,  and  another  on  the  starboard  hand,  to  the  westward  of  the  mouth  of  the  Devon. 

Rv  this  means  vessels  will  be  enabled  to  avoid  the  foul  ground  at  the  bank  on  the  opposite  side  of  the 
river  The  track  of  Cambus  Ford  is  so  obvious  that  it  is  not  considered  necessary  to  moor  a buoy  to 
no'nt  out  the  deepest  channel.  . 

Bandeath  Ford  is  about  three  quarters  of  a mile  above  Cambus.  Its  bottom  consists  of  two  irre- 
gular lines  of  boulder  stones,  crossing  the  bed  of  the  river  with  numerous  detached  masses  of  the  same 
description.  From  the  winding  direction  of  the  channel  of  this  place,  the  navigation  is  rendered  more 
difficult  than  at  either  end  of  the  fords  below;  and,  in  clearing  it,  considerable  wo.ks  of  excavation  will 
be  required.  In  spring  tides  the  rise  of  the  water,  at  the  lower  end  of  this  ford  is  16  feet  6 inches,  and 
at  the  upper  end  13  feet  4 inches;  there  is  therefore  a fall  of  3 feet  2 inches,  on  a length  of  about 
1150  yards,  which  occasions  a rapid  at  low  water,  when  the  river  is  in  its  summer  state.  In  neap 
tides  the  rise  is  about  11  feet  2 inches  at  the  lower  end;  and  8 feet  at  the  upper  end.  The  length  of  the 
channel  intended  to  be  excavated  at  this  ford  is  about  666  yards,  and  its  breadth  will,  as  already  pro- 
posed be  30  yards  at  the  bottom.  An  average  depth  of  cutting  over  its  whole  extent  of  about  one 
foot  will  be  required  in  order  to  give  a depth  of  18  feet  at  high  water  of  spring  tides.  A perch  is  to 
be  placed  on  the  larboard  hand  at  the  lower  end  of  this  ford,  and  a buoy  at  the  upper  end.  A perch 
must  also  be  placed  at  Fallin  Point  on  the  larboard  hand.  In  passing  Polmaise  and  Scobbie’s  Pow  no 
difficulty  occurs ; near  Bannockburn*  however,  there  is  a bank  where  a perch  will  be  required  as  a 
direction  for  the  deepest  channel.  • . ' . . 

Manor  Ford,  about  two  miles  and  a quarter  above  Bandeatb,  has  an  irregular  and  stony  bottom.  At 
the  lower  end  of  this  ford,  the  rise  in  spring  tides  is  13  feet  8 inches,  and  at  the  upper  end  12  feet 
6 inches  • and  in  neap  tides  about  8 feet  and  6 feet  10  inches  respectively ; there  is  consequently  a fall 
at  low  water  of  14  inches,  which  occurs  on  a length  of  666  yards,  and  produces  a considerable  rapid  at 
this  place.  The  extent  of  ford  proposed  to  be  cleared  measures  about  666  yards  in  length,  and  the 
breadth  and  depth  of  the  channel  to  be  formed  will  be  the  same  as  that  already  specified.  This  will 
require  an  average  cutting  of  18  inches  in  depth.  From  the  curved  form  ot  tins  channel,  a perch  will 
require  to  be  laid  down  on  the  larboard  side,  for  each  end  of  the  ford,  and  a buoy  must  be  moored  in  a 
central  position  on  the  starboard  hand.  . . 

The  Sow  Ford  is  about  three-quarters  of  a mi’e  above  the  Manor  Ford  ; the  bottom  is  stony  and 
irregular,  and  its  direction  also  forms  a curved  line,  but  as  the  bottom  presents  fewer  obstructions  to 
the  current  than  the  two  fords  immediately  below,  there  is  no  visible  rapid  at  tins  place.  Spring  tides 
here  (rive  a rise  of  11  feet  9 inches,  and  neap  tides  6 feet  9 inches.  It  will  be  seen,  on  referring  to  the 
elan  .ml  section  that  the  works  of  exd.vi.tion  of  So™  Ford  ore  not  extensive  Instead  of  nroorms  bnojs 
to  point  oat  the  direction  of  the  deepest  water,  it  is  proposed  to  erect  two  perches,  the  one  on 
the  starboard  ami  tire  oilier  upon  the  larboard  hand.  Wherever  perches  can  be  '"l™d”ed 1 
are  considered  preferable  to  buoys,  which  are  more  expensive  both  in  their  first  cost  and  future 

""■The  Abbey  Ford  is  situate  about  a mile  above  tbe  Sow  Ford,  and  has  already  been  excavated  to  a 
limited  extent,  with  a view  to  its  improvement;  but  the  excavation  wants  extension,  both  m lOTadth 
and  in  depth  to  render  it  useful.  The  current  here  is  so  much  obstructed  that  It  causes  a considerable 
rapid  when  the  river  is  in  its  summer  stale ; tiro  fall  being  no  less  than  2 feet  6 inches  on 
about  500  vards.  Spring  tides  rise,  at  the  lower  end  of  tins  ford,  11  feet  6 Inches,  and  »l  th=  "PPer 
end  only  9 feet;  and  neap  tides  rise  6 feet  9 inches  at  the  bottom,  end  4 feet  three  mohes . at  the  top. 

The  length  of  excavation  will  be  about  565  yards,  similar  to  that  of  the  other  fords.  The  atemge  d pt 
of  excavation,  in  order  to  obtain  13  feet  at  high  water  at  spring  tides  will  be  about  ! fee  Connected 
with  this  ford,  two  buovs  are  proposed  to  he  moored  on  the  larboard  hail  > . , , 

the  other  at  the  upper  extremity  of  the  ford , and  a perch  must  abo  be  erected  on  the tarboa d hand 
The  Town's  Fori  is  situate  ibout  500  yards  above  the  Abbey  Ford.  The  foul ground  at tus  place 
extends  about  1,000  yards  in  length,  and  the  works  of  excavation,  ill  0 ' S . n ] „ ,1 

similar  to  that  of  the  other  fords,  will  be  proportionably  more  extensive.  pri  g ? rocky 

8 iaol.es  at  tbe  Town’s  Fords,  and  neap  tides  about  3 feel  Its  bottom . 1? '"i”  'S“  "Xirt,  of 
forming  a great  obstruction  to  the  trade  of  the  town,  and  tbe  nav  gi  One  out  the  deeoest 

the  4>  average  depth  of  ontUng ; at  this  ford  w.  « fee b 


“S' ”L"s Ttheyopera.ions  which  the  Keporler  has  described  will  be  to  deepen  the  river  a,  toe 
points  where  the  obstructions  occur;  and  the  depths  which  are  intended  to  be  obtained  at  high  water 
of  spring  tides  are  as  follows  at  the  various  fords,  viz. 

Throsk  Ford 
Cambus  Ford 
Bandeath  Ford 
Manor  Ford 
Sow  Ford 
Abbey  Ford 
Town’s  Ford 

By  thus  proportioning  the  depths  at  high  water  on  each  ford  to  its  dista nee  fro: nv  of 

expected  that  vessels  drawing  13  feet  will  have  sufficient  water  over  the  1 ,W  ti,e  fun  advan- 

fiood,  and  will  thus  be  enabled  to  reach  Stirling  at  the  very  top  of  high  water,  and  get  the  full 
tage  of  the  most  favourable  time  of  tide  in  the  shallowest  parts  of  the  river. 

The  shore,  or  quay  of  Stirling,  extends  200  feet  or  thereby  along 
consists  of  a hreast-wall  built  in  a rude  manner  with  boulder  stones,  with 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Stirling. 

No.  81. 

Stevenson,  on  the 
best  means  for 
improving  the 
Forth  from  Alloa  to 
Stirling. 


provision  of  defenders  or  wooden  stretchers  to  prevent  vessels  from  receiving  injury  while  lying  at  their 
moorings.  Vessels  must  consequently  lie  off  in  the  stream  to  the  great  inconvenience  of  the° mariner 
and  trader.  In  any  improvement,  therefore,  upon  the  navigation  of  the  river,  the  unserviceable  state 
of  the  quay-wall  at  Stirling  should  not  be  forgotten;  but  measures  should  be  taken  for  rebuilding  it 
at  least  to  some  extent.  The  accommodation  on  this  wharf  is  also  very  circumscribed  and  defective' 
but  it  may  easily  be  extended  and  improved,  as  proposed  to  the  magistrates  by  the  Reporter  some  years 
since.  The  road  from  the  shore  should  also  be  formed  on  a more  easy  line  of  draught.  It  wouid 
likewise  prove  a great  convenience  to  the  southern  parts  of  the  town  and  the  lower  districts  of  the 
county,  if  an  additional  wharf,  and  a road  from  thence,  were  formed  about  the  central  part  of  the 
Town’s  Ford;  as  also  proposed  in  the  report  above  alluded  to.  In  conclusion,  the  Reporter  has  to 

state  as  the  general  result  of  his  inquiry,  that  it  appears,  from  the  annexed  estimate,  that  by  an  expendi- 
ture of  about  10,126/.  4s.  the  fords  of  the  Forth  might  be  cleared,  so  as  in  spring  tides  to  admit  the 
passage  up  to  Stirling  of  the  ordinary  class  of  merchant  vessels  drawing  about  13  feet  water;  and  he 
cannot  but  think  the  importance  of  such  an  improvement  far  outweighs  the  capital  required  for  its 
attainment.  The  position  and  rising  importance  of  Stirling  are  too  obvious  to  be  longer  neglected.  It 
is  the  natural  emporium  of  the  western  highlands,  and  lies  in  front  of  an  extensive  and  fertile  district 
containing  many  valuable  waterfalls  and  other  facilities  for  the  establishment  of  large  manufactories. 

I am,  &c., 

To  the  Provost,  Magistrates , and  Council,  Stirling.  t Robert  Stevenson. 


Abstract  Estimate  of  the  probable  Expense  of  the  Works  of  Excavation , mooring  Buoys,  and 
erecting  Perches  or  Beacons  in  the  several  Fords  and  Reaches,  on  the  River  Forth,  between 
Alloa  and  Stirling , agreeably  to  the  foregoing  Report. 


For  the  expense  of  works  of  excavation  and  removal  of  stuff,  and  for  moori 
a buoy'  and  erecting  a perch  connected  with  the  reach  between  Alloa 
Throsk 


For  works  of  excavation,  &c.  at  Carabus  Ford 

618 

18 

0 

Do. 

do. 

Jlandealh  Ford 

654 

13 

0 

Do. 

do. 

Manor  Ford 

918 

7 

0 

Do. 

do. 

Sow  Ford 

439 

10 

0 

Do. 

do. 

Abbey  Ford 

1,787 

16 

0 

Do. 

do. 

Town’s  Ford 

2,747 

5 

0 

For  works  of  masonry  and  for 

re-buildin 

g and  extending  Stirling  quay 

. 1,200 

0 

0 

l 8,438 

10 

0 

Incidents  on  the  above  sum  of 

8,438/.  10s.  at  20  per  cent. 

, 1,687 

14 

0 

£10,126 

4 

0 

s.  d. 
1 0 


No.  82. 

Memorial  oft  he 
Forth  Navigation 
Commissioners  to 
the  Lords  of  the 
Treasury. 


No.  82. 

Memorial  of  the  Forth  Navigation  Commissioners  to  the  Right  Honourable  the  Lords  of 
the  Treasury. 

The  humble  Memorial  of  the  Commissioners  of  the  Forth  Navigation, 

Sheweth, — 

That  the  navigation  of  the  Forth  between  the  royal  burgh  of  Stirling  and  Alloa  is  greatly 
obstructed  by  several  fords  or  shallows  iu  the  channel  of  the  river,  by  which  in  certain  states  of 
the  tide,  vessels  of  even  the  smallest  draft  of  water  are  prevented  from  passing  up  and  down  the 
river. 

That  the  improvement  of  the  navigation  by  the  removal  of  these  obstructions  has  long  been  a matter 
of  deep  interest  to  the  community,  and  at  various  times  surveys  and  reports  by  professional  men 
have  been  obtained  by  the  magistrates  of  Stirling,  in  regard  to  the  best  mode  of  accomplishing  that 
end. 

That  in  the  year  1828  a survey  and  report  were  made  by  Mr.  Robert  Stevenson,  civil  engineer, 
and  in  the  end  of  the  year  183S  another  investigation  was  made  by  Messrs.  Robert  Stevenson  and 
sons,  which  resulted  in  an  Act  being  applied  for  and  obtained  in  the  year  1843,  for  improving  the 
navigation  in  the  terms  of  the  recommendations  contained  in  the  report  of  the  Messrs.  Stevenson,  anl 
for  this  purpose  constituting  the  magistrates  and  town  council  of  Stirling,  and  two  commissioners  o! 
supply  from  each  of  the  counties  of  Stirling,  Perth,  and  Clackmannan,  the  “ Commissioners  of  the 
Forth  Navigation.” 

That  power  was  given  by  the  Act  to  your  memorialists  from  time  to  time  to  borrow  money,  in  all 
to  the  extent  of  15,000/.  for  carrying  the  purposes  of  the  Act  into  effect ; but  although  they  have  made 
many  attempts  to  do  so,  they  have  hitherto  found  it  impossible  effect  a loan,  except  to  a very  limited 
extent,  in  consequence  of  your  memorialistshaving  no  security  to  offer  for  the  money  borrowed,  except 
the  rates  leviable  under  the  Act. 

That  the  capabilities  of  the  river  are  very  great,  and  the  present  obstructions  to  its  navigation  are 
such  as  could  be  removed  with  little  difficulty,  as  the  engineers  of  your  memorialists  are  prepared  to 
shew. 

That  as  your  memorialists  understand  the  Tidal  Harbours  Commission  is  now  sitting,  they  are 
induced  in  the  circumstances  in  which  they  are  placed  to  crave  that  the  Commission  may  make 
inquiry  into  the  circumstances  of  the  case,  with  a view  to  such  assistance  or  advice  being  granted  as 
may  be  tli ought  proper. 

And  your  memorialists  therefore  humbly  pray  that  youi  Lordships  will  give  instructions  to  that 
effect. 

George  Galbraith,  Provost  of  Stirling, 

Chair  man  of  the  Commissioners. 

Stirling,  May  31,  1845. 
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. , ,nnrp  nf  the  Evidence  of  Ur.  William  Galbraith,  Town  Clerk  of  Stirling , before  the  Tidal  PPf?!l,X 
Su“s  Harbours  Commission  in  1845.  Report,  p.  90.  Stirlino 


» ,,pmori-VL  has  been  presented  by  the  commissioners  oi  tne  roren  navigation,  ■ - No.  83. 

• tion  of  the  river  between  Alloa  and  Stirling  is  much  obstructed  by  fords  and  shallows,  and  Galbraith  and  Ste- 
e i,pDn  made  to  the  Treasury,  aslcintr  to  advance  money  on  the  security  of  the  rates,  venson's  Evidence 


A memorial  has  been  presented  by  the  Commissioners  of  the  Forth^Navigation,  complaining  that 
navigation  of  tl 
application  has 
> revenue  of  th( 
only  half  of  it 
)0/.,  the  greater 

interest  of  any  ionn,  are  the  rates  authorized  by  the  AcF  to  be  levied ; 

can  uc  uut.iv  r J n-n? sorail  I,*;™  tlmeo  lrnirlif  in  nnrh  lip.  dnuhled. 


the.nnlication  hasTeen  made  to  the  Treasury,  asking  to  advance  money  on  the  security 
„\S,rann«  of  the  port  is  350/.  levied  by  dues  on  tonnage.  Act  of  1843  authorizes  to  ra 

river.  Hav 
have  reachet 

wool,  grain,  and  limestone  form  the  chief  trade.  _ The  only  guarantee  that 


The  revenue  of  the  port  is  350/.  levied  by  d 0-  - - , „ , . , 

uT  ntv  half  of  it  till  5000/.  has  been  expended  on  the  improvement  of  the  river.  Have  only  raised 
ISM?  the  greater  part  expended  in  obtaining  the  Act.  Vessels  of  150  tons  have  reached  Stirling  at 
• ’’  — --v  tides;  wool,  grain,  and  limestone 

....... payment  of  the  intere — . . , , ,,  , 

hose  at  present  amount  to  350 Z.  a-year ; on  5000/.  being  expended  these  might  in  part  be  doubled, 
'nd  thus  produce  600/.  a-year;  on  4000/.  more  being  expended,  the  full  rates  might  be  levied,  or 
fjf  . vear  • and  thus,  although  there  were  no  addition  to  the  present  traffic,  ample  funds  would  be 
available  to  pay  3 per  cent,  interest  on  10,000/.,  and  to  form  a sinking  fund  of  400/.  a-year  for  the 
ri „mn lion  of  the  debt.  Would  gladly  concur  in  any  arrangement  on  the  part  of  the  Admiralty  for 
imnrovine  the  river.  Theshipping  belonging  to  Alloa  amount  to  99  vessels,  of  11,392  tons ; to  Stirling, 
72of  l048tons;  and  3bSteamers.b  Arrivals  and  sailings  at  Alloa,  806;  at  Stirling,  526 
vparlv  besides  492  steam  trips.  Has  tried  in  vain  to  borrow  money  from  any  public  body  or  Scottish 
Lk  Craie  Forth  Weir  was  granted  by  one  of  the  Kings  of  Scotland  to  the  then  Lard  Elphinstone, 
for  hi's  salmon  fishing.  The  town  of  Stirling  objected  to  it,  but  it  was  overcome.  Has  furnished  a 
copy  of  the  grant  to  the  Commission. 


venson's  Evidence 
in  184a. 


Substance  of  the  Evidence  o/D.  Stevekson,  Esq.,  C.E  before  the  Tidal  Barbours  Commission, 
in  1845,  on  the  Improvement  of  the  Forth.  Question  1771  1804. 

Has  surveyed  the  Forth  from  Stirling  to  Alloa.  There  are  seven  fords,  ranujetiug  °f 

chin  boulders ; these  should  be  removed,  so  as  to  gain  3 feet  water  up  to  Stir  mg  j the  depth  is  now  10 
feet  it  should  be  at  least  13  feet  at  high  water  spring  tides,  and  then  vessels  might  reach  Stirling  in 
S'tfde  The  cost  of  such  wurks  would  be  94001  nearly.  Alio,  and  Tillibody  Islands  are  surrounded 
by  embankments,  and  there  are  several  others  which  exclude  the  tidal  water  Tide  ^ 

of  Craig  Forth,  4i  miles  above  Stirling,  where  it  is  impeded  by  a mill  dam,  g,lns* “ ™eV* 
feet.  The  distance  by  the  river  from  Stirling  to  Alloa  is  10*  miles;  by  land,  7*.  P 

5 of  the  river  between  these  two  places  is  11*  feet.  Ordinary  spring  tides  rise  at  Leuh  16*  feet, 
at  Alloa,  19  feet;  at  Stirling,  8 feet.  Is  aware  of  embankments  near  Ivmcardi  , 
extent. 


No.  84. 

Return  to  Address  of  House  of  Commons  of  the  29  th  July,  1844 . 

Council  Chambers , Stirling,  March  31,  1845. 

It  is  impossible  to  state  what  the  receipt  of  the  harbour  of  Stirling  is  at  presenter  hen been u. 
.ime  past.  B,  Charters  from  the  kings  of  Scotland,  and  espeemlly  one  from  Char  es  I.,  i *nder 
Great  Seal,  of  date  the  17th  day  of  November,  16*1,  aud  by  immemona  u»g • 1 
tained  in  a table  of  rates,  dated  1st  March,  1750,  were  levied  by  the  muepstrates  and  town  couucU 
of  Stirling,  at  the  shore  of  Stirling,  on  the  river  Forth,  called  the  „v  lreiJ  bSw  he 

proceeds  of  which  were  applicable,  and  applied,  not  to  the  repairs  of  the  harbour  merely,  but to  file 
general  purposes  of  the  burgh.  This  slloremail  and  anchorage  was  let  om  Jem-  » fear  to  • 
tenant,  jointly  with  certain  ofher  burgh  customs.  And  it  » therefore  impossible  to  state  how  much 
of  the  rent  was  derived  from  the  custom  called  the  shoremai!  aud  anchorage,  and 

from  these  other  customs.  1010  e r_P  ;,nnrovin>- 

The  magistrates  and  town  council  of  Stirling  applied  in  the  ye  r _ . , of  Stirlin"  and 

i Alloa  to  Stirling,  for  improving  the  harbour  ot  btuiiyna 
obtained,  6th  and  7th  Viet.,  cap.  47,  (,27th  ■*““«» 


No.  84. 

Return  to  Address 
of  House  of  Com- 
mons of  the  29th 
July,  1844. 


the  navigation  of  the  river  Forth,  from 

the  accesses  leading  thereto ; and  an  Act  was  uui»iutu,  u*u  ’ T,  nr  ,lv  from  each 

1843,)  incorporating-  the  magistrates  and  town  council,  and  two  comm  - . f t^e  porth 

of  the  counties  of  SUrliug.  Forth,  aud  Clackmannan,  by  the  .«■  Tne  Co »' ^ 
Navigation,”  for  carrying  the  purposes  of  the  Act  into  execution  By  Ajf the  tovu  o 

gave  up  to  the  commissioners  the  management  of  the  harbour,  u a oa  a d formerly 

exigible  by  them,  known  by  the  name  of  shoremail  and  anchorage,  J™ssls 

exacted  at  the  shore ; and  the  Act  contains  schedules  of  rates  according  to  winch  ^owners  ot  vessels 

comi"!  10  tu  larbour 

For  the  year  preceding  29.h  July,  1844,  the  taboo,  was 

under  the  management  of  the  magistrates  and  town  council,  who  rece  f wh;c-1  are  shewn 

age  dues  above  stated,  and  other  dues  let  along  with  them,  the  several  amounts  ot  wtiica 
as  follows,  viz. : — 

Receipts. 

1841- 42.— For  shoremail  aud  anchorage  and  other  dues,  levied  by  the  Tacks- 

man  of  said  dues  . • • *,.*.* 

1842- 43. — Ditto  ditto  * „ 7 

1843- 44.— Rent  for  which  the  dues  were  let  . • • Ym  0 0 

Money  borrowed  on  the  security  of  the  rates  • . 1356  3 7 


£ s. 

140  15 
146  5 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Alloa. 

No.  84. 

Return  to  Address 
of  House'of  Com- 
mons of  the  29th 
July,  1844. 


No.  85. 

Return  to  Order  of 
the  House  of  Com- 
mons of  the  9th 
August,  1844. 


Expenditure. 

1841- 42. — Repairs  made  at  the  shore  of  Stirling  ..... 

1842- 43. — Ditto  ditto  . . . . £6  12  8 

Payments  made  by  the  magistrates  and  town  council 
to  account  of  expenses  of  carrying  through  the 
Bill,  while  the  same  was  in  progress  . . . 607  10  1£ 


1843-44. — Payments  made  by  the  commissioner's  to  solicitors, 
engineers,  and  others,  during  this  year,  out  of  the 
monies  received  under  the  Act,  relative  to  obtaining 
and  passing  the  same  ....  1026  1 0 

Payments  for  erecting  houses  for  levying  the  dues, 

printing,  &c.,  certain  repairs  made  at  the  shore  43  17  10 


£ s.  a. 
22  16  6 


614  2 9£ 


1069  18  10 

Council  Chambers,  Stirling,  March  31, 1S45.  William  Galbraith,  Town  Clerk. 

Debt  due  on  the  3lst  December,  1845,  1600/. 


ALLOA. 

No.  85. 

Return  to  Order  of  the  House  of  Commons  of  the  9th  August , 1844. 

At  a very  eaily  period,  and  prior  to  the  year  1G35,  the  Crown  made  a grant  to  the  family  of 
Mar,  of  “ Burgum,  portion  marinum  de  Alway  (Alloa)  et  Pau  ejnsdem,  cum  privilegio,  littoris  et 
anchoragij,  cinibis  portatoriis  et  (lie)  Ferries,  super  aquam  de  Forth  infra  bondas  doininii  de 
Alway.” 

In  the  27th  year  of  the  reign  of  His  Majesty  King  George  the  Second  an  Act  was  passed 
intituled  ‘"  An  Act  for  levying  a Duty  of  two  pennies  Scots,  or  one-sixth  part  of  a penny  sterling, 
upon  every  Scots  pint  of  Ale  and  Beer  brewed  for  Sal-,  vended  or  sold  within  the  Town  and  Barony  of 
Alloa,  in  the  County  of  Clackmannan,  and  also  a Duty  of  Anchorage  for  Ships  and  Vessels  anchoring  at 
the  Harbour  of  the  said  Town.”  By  tin's  Act  the  Duke  of  Argyle  and  certain  other  noblemen  and 
gentlemen  heritors  of  the  county  of  Clackmannan  were  appointed  overseers  under  the  Act,  and 
certain  inhabitants  of  the  town  of  Alloa  were  named  trustees  for  carrying  into  execution  the  purpose 
of  the  Act. 

Another  Act  was  passed  in  the  year  1786,  intituled  “An  Act  to  continue  and  render  more  effectual 
so  much  of  an  Act  passed  in  the  27th  year  of  the  reign  of  His  late  Majesty  King  George  the 
Second  as  imposes  a Duty  on  Ships  and  Vessels  anchoring  in  the  Harbour  of  Alloa,  in  the  County  of 
Clackmannan,  for  repairing  the  Pier  of  the  said  Harbour.”  By  this  Act  the  duties  on  ale  and  beer 
brewed  for  sale,  and  sold  within  the  town  and  barony  of  Alloa,  and  also  the  duty  of  anchorage  for 
ships  and  vessels  granted  by  the  first-recited  Act.  are  declared  to  cease  after  the  1st  of  May,  1786, 
and  in  place  thereof,  an  anchorage  duty  of  three  farthings  per  ton  is  authorised  to  be  levied  upon 
every  ship  or  vessel  upon  her  arrival  at  the  said  harbour  in  the  town  of  Alloa,  from  and  after  the  said 
1st  day  of  May.  By  this  Act  certain  persons  are  nominated  and  appointed  trustees  for  cleaning, 
deepening,  keeping  in  repair,  and  improving  the  said  harbour,  and  improving  and  repairing  the  pier, 
and  sl'O  for  putting  in  execution  all  other  powers  given  by  the  said  Act,  which  also  declares  that  the 
money  to  be  raised  and  collected  by  virtue  of  this  Act  shall  be  vested  in  the  said  trustees,  and  the 
survivors  of  them,  and  their  successors.  By  another  section  of  the  said  Act  the  surviving  and  remain- 
ing trustees,  or  any  three  or  more  of  them,  are  authorised  to  elect,  nominate,  and  appoint  new  trustees 
in  the  room  of  those  who  shall  die,  remove,  or  refuse  to  act.  The  trustees  at  present  acting  under  the 
authority  of  the  said  Acts  are  Robert  J a roe?  on,  sheriff  clerk  of  Clackmannanshire  ; Robert  Bald,  engineer 
Edinburgh;  Alexander  Bald,  merchant  in  Alloa ; Jamie  Mackie,  accountant  at  the  Alloa  colliery; 
John  Miller,  coppersmith  in  Alloa;  William  Mitchell,  merchant,  Alloa ; John  Morrison,  of  Smith- 
field,  near  Alloa;  and  John  Duncanson,  shipbuilder  in  Alloa. 

In  virtue  of  these  Acts  of  Parliament  the  harbour  was  greatly  enlarged  and  improved,  and  a new 
pier,  called  the  Central  Haven,  was  built  on  the  west  of  the  old  harbour,  by  which  the  ships  and  vessels 
resorting  to  the  port  were  well  accommodated.  In  order  to  defray  the  expense,  the  trustees  were  under 
the  necessity  of  contracting  669/.  debt,  to  enable  them  ro  pay  which  another  Act  was  passed  in  the  year 
1803  : the  Act  is  intituled  “An  Act  to  amend  an  Act  made  in  the  26th  year  of  His  present  Majesty 
for  the  improvement  of  the  Harbour  of  Alloa,  for  paving,  cleansing,  and  lighting  the  town  of  Alloa, 
and  other  purposes  therein  mentioned.”  By  this  Act  the  trustees  for  the  harbour  are  authorised  and 
empowered  lrom  and  after  the  24th  June  1803,  to  levy  certain  rates  and  duties  contained  in  a schedule 
annexed  to  the  Act,  on  all  goods,  wares,  merchandise,  "baggage,  parcels,  or  other  articles  whatever  laden 
or  unladen  at  the  port  of  Alloa.  The  Act  also  confers  more  extensive  powers  on  lire  trustees  for 
improving  the  harbour.  The  o'.her  object  of  the  Act  is  for  paving  and  lighting  the  streets  of  the  town 
of  Alloa,  and  for  supplying  the  inhabitants  and  also  the  ships  resorting  to  the  harbour  with  good  and 
wholesome  water.  For  these  last- mentioned  purposes,  a separate  set  of  trustees  are  named,  who  are 
authorised  to  levy  certain  rates  on  the  proprietors  and  occupiers  of  houses  within  the  town. 

Subsequent  to  the  year  1826  the  trustees  built  a new  stone  pier  on  the  south  side  of  the  east  pier, 
by  which  a great  additional  accommodation  for  ships  and  vessels  was  obtained  ; and  as  it  was  necessary 
to  widen  that  part  of  the  harbour,  and  in  contemplation  at  some  future  period,  to  erect  wharfs,  and 
build  warehouses  for  the  accommodation  of  trade,  the  trustees  purchased  from  the  Earl  of  Mar  apiece 
of  ground  on  the  south  side  of  the  harbour,  of  which  they  obtained  a grant  or  charter  from  his 
Lordship,  which  is  dated  7th  July  1836,  a copy  of  which  is  also  transmitted  herewith. 

Plans. 

In  the  years  1825  and  1826  the  trustees  had  it  in  contemplation,  as  already  mentioned,  to  make  some 
very  extensive  improvements  on  the  harbour,  and  in  particular  to  form  a wet  dock  for  the  accommo- 
dation of  the  large  ships  and  vessels  employ*  d in  the  North  American  trade  belonging  to  the  port  of 
Alloa,  and  which  in  general  lie  there  during  , the  winter  months.  With  that  view  they  obtained  from 
Mr.  Robert  Stevenson  and  Mr.  Robert  Bald,  civil  engineers,  a plan  and  section  of  the  harbour, 
Bhowing  the  proposed  wet  dock,  swivel  bridge,  lock-gates,  &c.>  along  with  a written  report'and  estimate  ; 
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of  this  plan  and  of  the  report  are  herewith  sent,  and  also  of  another  plan  of  the  harbour  and 
ferrv  of  Alloa,  by  the  same  engineers  made  in  the  year  1825. 

It  is  proper,  however,  to  mention  that  none  of  the  improvements  recommended  by  Messrs.  Stevenson 

cl  Bald  have  been  executed,  except  the  erection  of  the  stone  pier  on  the  south  side  of  the  east 
an  ek  or  pow  which  extends  from  the  mouth  of  the  pow  to  the  proposed  drawbridge  on  the  first 
mentioned  plan.  The  ancient  pier  on  the  west  of  this  creek  or  povv,  has  at  various  times  been  taken 
. _ anj  Tebuilt,  about  a hundred  yards  of  it  last  summer,— as  well  as  the  remainder  of  the  piers 
from  the  mouth  of  the  pow  westward  to  the  quay  called  Stein’s  Quay ; all  these  are  within  the  limits 
of  the  harbour,  but  the  timber  yard,  building  dock,  and  all  to  the  westward  until  you  reach  the  ferry 
Dier  are  the  private  property  of  the  Earl  of  Mar  or  his  tenants,  and  his  Lordship  also  claims  the 
exclusive  right  to  the  quay  called  Stein’s  Quay. 

Complaints. 

No  complaints  have  been  made  to  the  trustees  of  any  defects  of  the  harbour.  There  is  abundance  of 
accommodation  for  all  the  shipping  that  usually  resort  to  the  poit,  or  are  likely  to  resort  io  it  for  some 

tinThe°great  evil  which  the  trustees  of  the  harbour  of  Alloa,  and  its  public  in  general,  have  to  com- 
plain of  is  the  long-continued  practice  of  shipmasters  throwing  their  ballast  into  the  Forth,  on  their 
passage  up  the  river  from  Queensferry  to  Alloa  and  Stirling-  This  practice  has  prevailed  to  a con- 
siderable extent,  and  has  greatly  increased,  since  the  extensive  colliery  on  the  estate  of  Clackmannan 
xvas  established  a few  years  ago.  The  coal  from  that  colliery  is  shipped  at  the  creek,  about  a mile  and 
a half  below  Alloa,  known  by  the  name  of  Clackmannan  Pow,  which  is  daily  resorted  to  by 
numerous  ships  and  vessels  engaged  in  the  coal  trade  ; and  the  constant  custom  of  the  shipmasters  is  to 
throw  their  ballast  over  their  ship's  side  into  the  river  ; and  though  this  pernicious  practice,  so  injurious 
to  navigable  rivers,  is  expressly  prohibited,  under  high  penalties,  by  the  Act  54  George  III.,  cap.  159, 
sec.  11° vet  no  notice  has  been  taken  of  the  practice  by  the  authorities  either  in  Clackmanan  or  Stir- 

'The "trustees  of  the  harbour  of.  Alloa  did,  indeed,  interfere  to  prevent  it.  They  employed  two  men 
to  watch  the  river  for  some  months  in  the  year  1842,  and  at  different  times  (both  before  abd  since); 
and  a few  convictions  followed  on  prosecutions  instituted  by  them  before  the  Sheriff  Sunstitute  of 
Clackmannanshire.  But  these  have  not  had  the  effect  to  put  a stop  to  the  practice,  and  the  consequence 
i*  that  the  sandbanks  in  the  river  have  of  late  greatly  increased,  and  new  banks  are  forming  ; and  the 
steam-vessels  which  ply  daily  betwixt  Granton  and  Alloa  and  Stirling  often  run  aground  on  these 
banks  ■ and  the  passengers  have  frequently  to  be  conveyed  in  small  boats  to  the  pier  at  Alloa. 

Within  these  twenty  years,  vessels  of  from  . 60  to  70  tons  buithen,  with  their  cargoes  could  pass  up  or 
down  the  river,  to  and  from  Alloa,  at  low  water,  but  now  the  passage  of  the  river  is  so  obstructed,  that 
such  vessels  have  difficulty  to  get.  over  the  banks,  and  must  use  great  care  to  shun  them  almost  at  any 
time  of  the  ordinary  tides.  The  practice  complained  of  is  not  confined  to  this  part  of  the  river  only, 
it  prevails  to  a full  v greater  extent  in  the  neighbourhood  of  the  harbour  of  Charleston  where  great 
quantities  of  coal  and  lime  are  shipped,  belonging  to  the  Earl  of  Elgin.  It  is  earnestly  hoped  tint 
Government  will  interfere  and  adopt  efficient  measures  to  put  a stop  to  tins  evil  so  injurious  tu  all 
iuterests  in  this  country.  It  would  be  attended  with  beneficial  effect  were  the  guarding  of  the  river, 
with  the  view  of  detecting  trespassers,  put  under  the  inspection  of  the  different  custom-houses  on  the 
Forth,  and  boats,  with  active  hands,  kept  to  visit  the  vessels  on  their  arrival,  as  well  as  t.ieir  progress 
up  the  river. 

The  foregoing  ref  urn  made  by  _ T 

65  1 Robert  Jamesok. 


No.  86. 

Messrs.  Stevenson  and  Bald,  on.  the  formation  of  a Wet  Dock,  and  Estimate. 

Edinburgh,  June  26,  1826. 

In  the  month  of  February  last,  the  Reporters  visited  the  harbour  of  Alloa,  and  met  with  Mr. 
Jameson  and  several  of  the  trustees,  when  the  present  state  of  the  harbour,  and  the  means  of  improving 
it  were  respectively  considered.  , . , , • , , , , „ , • 

The  quays  and  breast  walls  of  Alloa  harbour  are  in  a very  dilapidated  state,  and  stand  much  m need 
of  repair.  When  the  improvements  in- view  are  undertaken,  some  alteration  in  the  line  or  direction  of 
the  quays  maybe  advantageously  made,  for  the  belter  berthage  and  greater  security  of  the  shipping  of 

%7aepoS,dh™era'indersl»i.a  the  immediate  object  of  the  trustee,  to  be  directed  to  tVSceom- 
modation  of  the  larger  classes  of  vessels  belonging  to  the  port,  the  owners  of  which  are  obliged  to 
lay  them  up  at  the  neighbouring  havens,  because  (hey  cannot  do  this  with  sa  ety  at  home. 

After  carefully  examining  this  state  of  things,  and  considering  the  favourable  depth  of  water,  and 
rise  of  the  tides'at  Alloa,  which  appear  to  range  from  13  to  23  feet  at  high  water  of  neap  and  spring 
tides,  and  taking  into  view  the  inconveniency  to  commerce  from  the  interruptions  incident  to  shipping 
berthed  in  a rapid  current,  and  laid  upon  a bed  of  silt  and  mud  without  the  advantage  of  quays, ^ they 
have  no  hesitation  in  recommending  the  formation  of  a wet  dock  or  basin  as  t e mos  com  , 
proper  improvement  for  the  general  traffic  of  Alloa,  and  especially  for  the  berthage  o arg  p ° 

In  reference  therefore  to  the  design  exhibited  in  the  accompanying  plan  and  sect‘°”s 
lock,  wet  dock,  and  bridge  of  accommodation,  laid  down  in  connection  with  the  a D P . 

Alloa,  the  wet  dock  will  be  observed  to  take  a southern  direction  from  the  long  'pow  up  1 
flat  ground,  every  way  suitable  for  such  a work.  The  area  included  by  the  plan  extends  to > three  *cre^ 
but  a chain  of  docks  to  any  extent  may  here  be  executed  piece-meal,  or  accor  ng  , • . b 

trade.  The  proposed  swivel  bridge  across  the  entrance  lock  may  be  for  a time  dispensed  y 

continuing  a line  of  road  between  the  saw-mill  and  the  long  pow.  ^ ^ qs  w^jje  by  the 

’ ’ s estimate  amounts 

icessary  to  furnish 

specifications  for  the  work,  but  they  refer  generally  to  the  estimates  as  data  on  which  the  tr  s y 

form. calculation  in 'providing  the  ways  and  meansfor  carrying  the  operations  inRoBERTgTEVENsON. 

Robert  Bald. 


Appendix  C. 
Alloa. 

No.  35. 

Return  to  Order  of 
the  House  of  Com- 
mons of  the  9th 
August,  1844. 


No.  SO. 

Stevenson  and  Bald, 
on  the  formation 
of  a Wet  Dock, 
ami  Estimate. 
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Appendix  C. 
Alloa. 

No.  86. 

Stevenson  and  Bald, 
on  the  formation  of 
a wet  Dock, 
and  Estimate. 


Estimate  of  the  Expense  of  an  Entrance  Lock  and  IV et  Dock,  containing  an  area  of  Three  irr  * 
for  the  Improvement  of  the  Harbour  of  Alloa.  ‘ e 1 


Entrance  Lock. 

) lineal  yards  of  tunnel  for  carrying  the  waters  of  the  saw-mill  dam 
past  the  entrance  lock,  including  excavations,  puddling,  and  sluice, 
at  51.  5s.  per  yard  ........ 

Dam  thrown  across  the  creek  for  keeping  out  the  tidal  waters  from  the 
dock  operations,  including  loss  on  limber  ..... 

) cubic  yards  of  excavation  in  preparing  the  foundation  of  the  side  walls, 
and  inverted  arch,  at  Is.  per  cubic  yard 
Expense  of  pumping  water,  and  other  contingencies,  at  . 
i cubic  yards  of  face  work  in  masonry  of  side  walls,  and  inverted  arches, 
at  21.  2s. 

. cubic  yards  of  hammer  dressed  masonry  for  backing  walls,  and  rubble 
counterforts,  at  10s.  6 cl.  ...... 

Extra  in  chain  pits  for  opening  and  shutting  gates,  &c. 

1 cubic  feet  of  British  oak  for  gates,  at  10s.  6cZ. 

superficial  feet  of  3-inch  memel  plank,  for  covering  gates,  at  Is. 
i superficial  feet  of  3-inch  memel  plank,  in  footway  of  gates,  at  Is. 

4 handrails  on  top  of  gates,  at  21.  2s.  each  .... 

15,992  pounds  of  malleable  iron  work,  in  straps,  clench  bolts,  and  connecting- 
rods,  &c.  of  gates,  at  6s.  per  lb.  ... 

4 cast-iron  sluices,  faced  with  brass,  at  12/.  12s. 

1 screw  boxes  and  bolls  for  working  sluices,  at  51.  each 
l cwt.  of  cast-iron  work,  in  four  segments,  for  gates  and  rollers,  at 

10s.  6d. 

Jagged  spikes  for  covering  gates,  at  . . . 

Workmanship  upon  gates,  including  hanging  them  . 

1 cast-iron  winch  machines,  complete,  for  opening  and  shutting  gate! 
at  1 51.  each  ........ 

■ lbs.  of  malleable  iron,  f-inch  chain,  for  connecting  the  gate  and 
winch  machines,  at  6d.  per  lb.  . 

Incidents,  estimated  at  15  per  cent.  ..... 


1,635  t 
2,501  < 


1,393  < 
2,080  s 
176  s 


4 £ 
64  c 


£ s.  d. 

1050  0 0 

163  0 0 

62  10  0 
150  0 0 

3,433  10  0 


Total  for  Entrance  Lock 


.£9,161  10 


Wet  Dock,  lined  ivilh  Masonry. 

154,170  cubic  yards  of  excavation  in  Wet  Dock,  including  puddling  round  the 

masonry,  at  Is.  per  yard  .......  7,708  10 

Pumping  water,  &c.,  estimated  at  .....  210  0 

4,678  cubic  yards  of  face  work  in  masonry  of  docks,  at  21.  2s.  . . . 9,823  16 

S,29S  cubic  yards  hammer  dressed  masonry  in  backing,  and  rubble  in  counter- 
forts, at  10s.  6d.  . . 4,356  9 

Incidents,  estimated  at  10  per  cent.  ......  2,209  17 


Add  expense  of  Entrance  Lock,  as  estimated  above 
Expense  of  cast-iron  swivel  bridge 


£24,308  12  6 
. 9,161  10  6 
. 1,200  0 0 


Total  for  Entrance  Lock  ; Wet  Dock,  lined  with  masonry  :1  nQ  , Q n 

and  swivel  bridge 3 j^4’670  3 0 


Wet  Dock  or  Basin,  lined  with  Masonry  only  at  the  Entrance. 

113,333  cubic  yards  of  excavation,  at  Ij.  per  yard  .....  5,666  13 

Pumping  water,  &c..  estimated  at  . . . . ’ 500  0 

890  cubic  yards  of  face  work  at  entrance,  at  21.  2s 1,869  0 

P,517  cubic  yards  of  hammer  dressed  masonry  in  backing  and  rubble,  in  coun- 
terforts, at  10s.  Gd.  ........  796  8 

Incidents,  estimated  at  10  per  cent.  883  4 


9,715  5 6 
. 9,161  10  6 
. 1,200  0 0 

£20,076  16  0 


Add  expense  of  Entrance  Lock,  as  estimated  above 
Expense  of  cast-iron  swivel  bridge 

Total  for  Entrance  Lock  • Wet  Dock,  lined  with  masonry  at] 
entrance  ; and  swivel  bridge  .....  J 

Summary  of  Estimate  for  Wet  Dock,  lined  with  Masonry,  &c. 

Expense  of  Entrance  Lock,  with  gates  complete  . . . . 9,16110 

Ditto  of  Wet  Dock,  lined  with  masonry  . . 1 . .24,308  12 

Ditto  of  cast  iron  swivel  bridge  . “ 1,200  0 


Total 


£34,670  3 0 


Summary  of  Estimate  for  the  Wet  Dock,  only  partly  lined  with  Masonry. 

Expense  of  Entrance  Lock,  with  gates  complete  ....  9,161  10 
Ditto  of  Wet  Dock,  lined  partly  with  masonry  . . ! . 9,715  5 

Ditto  of  cast-iron  swivel  bridge  . 1 200  0 


£20,076  16 
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appointed  to  inquire  into  TIDAL  HARBOURS. 


No.  S7. 


Return  to  Address  of  the  House  of  Commons,  of  the  29  th  July,  1844. 


Appendix  C. 
Alloa. 


Repairs  to  harbour  . . 

Expense  of  taking  down  , 
and  rebuilding  pier  of  l 
old  harbour  of  Alloa  .) 
Cleaning  harbour  of  mud  i 
and  shorehead  of  rub-! 

blah,  itc ■ 

Expense  of  Management  : — 
Shoremaster's  salary,  30/.  1 
Cashier’s  salary,  10/.  10s.  J 
Feu  duty  to  the  Earl  of] 
Mar,  for  ground  pur-U 
chased  for  enlarging! 
harbour  . . . . ' ( 

Miscellaneous  articles,!; 
including  2 it.  for  watch- ji 
ing  river  ...  . ' 

Sum  paid  to  the  trustees 
for  the  town  towards 
the  expense  of  keeping 
in  repair  the  highways 
and  streets  leading 
from  the  said  harbour 
to  the  mill  bridge  of 
Alloa,  in  terms  of  the 
Act  43  Geo.lII.j  cap. 55, 
toe.  and  per. 

Sum  paid  into  the  bank] 
account  . . . .J 

Income  tax  .... 


76  3 11 
40  10  0 
18  6 0 
64  2 3 


|287  8 0| 
5 16  1 


483  16  6 616  6 5.941  2 3 


No.  87. 

Return  to  Address 

of  the  House  of 

a . Commons  of  the 
[j  {{  i 29th  July,  1844. 

[600  0 0 
66  14  10 
40  10  0 
17  15  6 
39  14  8 


N.B. The  anchorage  is  levied  on  all  ships  and  vessels  at  the  rate  of  three  farthings  per  ton  on  the  arrival  of  every 

ship  or  vessel  in  the  harbour,  in  terms  of  the  Act  26  Geo.  III.,  cap.  13,  and  the  rates  and  duties  on  goods  are  imposed 
by  Act  43  Geo.  III.,  cap.  55. 


KINCARDINE. 


No.  88. 

Return  to  Order  of  the  House  of  Commons  of  the  9th  August,  ',1844. 

Sir,  Tultyalloin,  February  17, 1845. 

In  answer  to  the  communication  of  the  1st,  relative  to  the  harbour  of  Kincardine  in  the 
Firth  of  Forth,  this  harbour,  or  rather  pier,  was  constructed  by  Lord  Keith,  in  1811,  1812,  and 
1313,  under  an  act  of  Parliament,  entituled  “ An  Act  for  constructing  a Pier  or  Harbour  at  or  near 
the  Town  of  Kincardine,  in  the  County  of  Perth,”  in  1810.  Lord  Keith’s  trustees  are  now  the 
proprietors. 

There  is  no  map  or  plan  of  the  harbour;  no  report  by  engineer  or  others;  and  there  never 
was  any  complaint  of  any  defect  or  otherwise  of  the  said  harbour. 

I remain,  & c., 

The  Hon.  Manner,  Sutlon.  William  Memiis. 


Kincardine. 
No.  83. 

Return  to  Order  of 
the  House  of  Com- 
mons ofthe  9th 
August,  1844 


No.  89. 

’ Return  to  Address  cf  the  House  of  Commons  of  the  29  Ik  July,  1844. 

The  average  income  for  the  last  three  years  for  anchorage  and  shore  dues,  has  been  201.,  the 
average  expenditure  on  the  same  being  for  repairs  on  the  breast-walls  and  wood-works,  5/. 

Authority  by  Act  of  Parliament,  50  Geo.  III.,  cap.  29. 

Sir,  BlackwaU  by  Kincardine,  November  20,  1844. 

I was  duly  favoured  with  your  letter  relative  to  the  harbour  of  Kincardine,  and  above  is  an 
answer  to  the  queries  therein  contained.  And 

I remain,  &c., 

The  Hon.  Manners  Sutton.  William  Menzies. 


No.  R9. 

Return  to  Address 
of  the  House  of 
Commons  of  the 
9th  July,  1844. 


INVERKEITHING  AND  ST.  DAVID’S. 


No.  90. 

Correspondence  relative  to  Address  of  the  House  of  Commons  of  the  29 th  July,  1844. 

Sra,  Custom-House,  Borrow  slowness,  May  3, 1845. 

In  obedience  to  the  Honourable  Board’s  Order  of  the  26th  ultimo,  No.  43,  (a  circular,)  we  sen 
you  inclosed  an  account  of  the  total  amount  of  the  several  dues  and  charges  of  every  kind  levied  on 
shipping  at  this  port  in  the  years  1843  and  1844,  with  the  exception  of  Inverkeithing  and  St.  David  s, 


Invbrkeithing 
and  St.  David’s. 

No.  90. 

Correspondence  re- 
lative to  Address  of 
the  House  of  Com- 
mons of  the  29th 
July,  1844. 
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Appendix  C.  ’ 

Inverkeithing 
and  St.  David’s. 


No.  90. 

Correspondence 
relative  to  Address 
of  the  House  of 
Commons  of  the 
29th  July,  1844. 


which  we  have  not  as  yet  received.  We  are,  however,  informed  that  the  proprietors  of 
harbour  decline  complying  with  their  Honours,  said  Order.  We  have  again  written  to  the  office  ^ 
Inverkeithing,  to  send  us  an  explicit  answer  to  said  Order  from  the  parties  concerned  in  said  liarbo^  ** 

We  are,  <&c.,  r' 


C.  Scored,  Esq. 


Mai,.  M'Gilvray,  Collector. 
J.  Sheehan,  Comptroller. 


Gentlemen,  Custom-House,  Inverkeithing,  May  5 1845 

With  reference  to  your  letter  of  the  3rd  instant,  we  beg  to  state  that  on  rec.-ipt  of  the  Board’ 
General  Order,  No.  43,  1845,  we  called  by  letter  on  the  agents  for  the  Earl  of  Elgin,  the  late  S'S 
P.  C.  H.  C.  Durham,  and  the  magistrates  of  Inverkeithing,  to  furnish  us  with  the  particulars reauinJ 
in  so  far  as  their  several  harbours  are  concerned.  4 a’ 

The  answer  from  Charlestown  was  transmitted  before  it  was  half  an  hour  in  our  possession. 

As  St.  David’s  is  a private  harbour,  the  agent  declines  to  furnish  the  account.  Indeed  he  informed 
the  officer  that  no  answer  would  be  sent ; and  as  to  Inverkeithing,  we  have  not  succeeded  in  eettinp 
any  answer,  though  we  have  seen  the  authorities  personally.  ° ° 

The  agent  at  St.  David’s,  and  the  magistrates  of  this  burgh,  did  not  enable  us  to  complete  the 
account  required  by  General  Order,  No.  97,  1844,  believing  that  it  did  not  apply  to  their  harbours  and 
they  decline  to  furnish  a similar  account,  in  the  present  case,  under  the  same  belief. 

We  are,  &c., 

R.  Moffat,  Sub-Collector. 

The  Collector  and  Comptroller,  Borrowslowness.  Robert  J.  Scott,  Sub-Collector. 


S*R>  Custom-House,  Borrowstoumess,  May  6,  1845. 

With  reference  to  our  letter  of  the  3rd  instant,  we  beg  leave  to  transmit  you  inclosed  a letter 
from  the  officers  of  Inverkeithing,  by  which  it  appears  our  former  information  as  to  the  proprietors 
of  the  harbour  of  St.  David’s,  and  Inverkeithing  declining  to  furnish  the  accounts  required  by  General 
Order  of  26th  ultimo,  No.  43,  is  well  founded,  to  which  letter  we  beg  to  refer  you. 

We  are,  &c., 

„ „ „ _ Mal.  M'Gilvray,  Collector. 

C.  Scovell,  Esq.  J.  Sheehan,  Comptroller. 


Aberdour. 


ABERDOUR. 


No.  91. 

Return  to  Address 
of  the  House  of 
Commons  of  the 
29th  July,  lb44. 


No.  91. 


Return  to  Address  of  the  House  of  Commons  of  the  29th  July,  1844. 


Income. 

1842. 

1843. 

1844. 

Expenditure, 

1842. 

1843. 

1844. 

Gross  Receipts . • 

£.  *.  d. 
104  1 94 

£.  ».  <L 
109  0 

£.  ».  d. 
128  3 8 

Collector’s  salary  . 
Repairs  of  pier  and  1 
cleaning  harbour  J 

£.  ».  d. 
10  0 0 
64  16  5 

£.  *.  d. 
10  0 0 
35  3 3 

£.  r.  d. 
10  0 0 
3 0 11 

74  16  5 

45  3 3 

13  0 11 

Dalmahoy,  January  11,  1845.— I,  factor  for  the  Earl  of  Morton,  hereby  certify  and  declare  that 
the  above  is  a true  and  correct  return,  and  that  the  authority  under  which  the  above  sums  are  levied 
is  a Charter  under  the  Great  Seal  of  Scotland,  in  favour  of  James  Earl  of  Morton,  dated  the  31st 
day  of  March,  1704,  and  ratified  in  Parliament,  conformably  to  Act  of  Parliament,  dated  the  14th  day 
of  September,  1705,  and  the  successive  subsequent  renewals  thereof  contained  in  the  titles  made  up  in 
the  persons  of  the  successors  of  the  said  James  Earl  of  Morton,  and  in  the  person  of  the  present 
Earl  of  Morton. 


George  Glendinninq. 


Burntisland. 
No.  92. 

Return  to  Order  of 
the  House  of  Com- 
mons of  the  9th 
August,  1844. 


BURNTISLAND. 

No.  92. 

Return  to  Order  of  the  House  of  Commons,  of  the  9th  August,  1844. 

, , /"il  , , * Burntisland,  March  12,  1845. 

1st.  Charter  granted  by  King  James  V.,  dated  1541,  whereby  he  conferred  the  right  to  the  port 
ot  Burntisland,  commonly  called  (Portus  salutis)  a Port  of  Grace,  to  the  provost,  bailies,  council, 
and  community  of  the  royal  burgh  of  Burntisland. 

2nd.  Charter  granted  by  King  James  VII.,  dated  the  4th  March,  1585,  confirming  the  preceding 


3rd.  Charter  granted  by  King  Charles  I.,  dated  the  9th  February,  1632. 

4th.  Instrument  of  Sasine  or  Charter,  by  Charles  I. 

5th.  Ratification  by  an  Act  of  the  Parliament  of  Scotland,  conferring  Charter  No.  3,  and  Sasine 
No.  4,  dated  the  28th  June,  1633. 

And  since  these  dates,  by  use  and  wont. 

A plan  of  the  town  and  port  or  harbour  is  herewith  enclosed,  which  will  show  the  extent  of  the 
port  or  harbour.  It  also  might,  at  little  expense,  be  made  into  a harbour  of  refuge,  as  vessels  can  take 
the  harbour  in  any  weather,  and  when  in  are  in  great  safety. 

James  Hutchison,  Town  Clerk. 
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No.  93. 

Return  to  Address  oj  the  House  of  Commons  of  the  29th  July,  1844. 


Appendix  C. 
Burntisland. 


Income.  * 

1841.  1 

1842. 

1843. 

Expenditure. 

1841. 

1842. 

Return  to  Address 
1843.  of  the  House  of 

Anchorage  . • • 
Shore  Dues  . • 

£.  j.  d. 
79  1 5 
105  11  24 

£.  «.  d. 
94  6 7 
113  13  5 

£.  s.  d. 
90  19  4 
96  5 4 

Repairs  . . . 

Interest  . . . 

£.  *.  d. 
7 17  8 
25  0 0 

£.  s.  d 
20  11  7 
25  0 0 

£■  s-  d.  29th  July,  1844. 
18  15  0 
25  0 0 

184  12  8 

2 08  0 0 

187  4 8 

32  17  8 

45  11  7 

4.3  15  0 

Debt  due  on  the  31st  December,  1845,  500/. 


^ g Charter  granted  by  King  Charles  I..  dated  the  9th  February,  1632,  and  Instrument  of  Sasine  following  therein 

dated  "the  27th  July  same  year,  and  both  ratified  by  an  Act  of  Parliament  of  Scotland  upon  the  2sth  June,  1G33, 
and  continued  by  use  and  wont  since  that  date. 

James  Hutchison,  Town  Clerk. 


PETTYCUR. 

No.  94. 

Return  to  Address  of  the  House  oj  Commons  of  the  29tli  July,  1844. 


Commons  of  the 
1844.  29th  July,  1844- 

£.  i.  d. 

16  2 4 

153  17  8 


170  0 0 

The  dues  are  levied  under  the  authority  of  a charter  of  James  V.,  of  30th  August,  1541 ; and  another  charter  of  James 
VI.,  of  12th  December,  1611. 

The  town  has,  besides,  a claim  of  15/.  or  20/.  for  each  of  the  above  years  for  the  shore  dues  of  coals 
for  steam  vessels,  the  amount  of  which  has  not  yet  been  ascertained. 

Kinghom,  March  nth,  1845.  Thomas  Barclay,  Town  Clerk. 


Income. 

1842. 

1843. 

1844. 

Expenditure. 

1842. 

1843. 

Shore  Dues  onl 
Goods,  &c.  . . ) 

Anchorage  of  Ferry  1 
Boats  . . ./ 

£.  *.  d. 
90  0 0 
50  0 0 

£.  s.  d.  1 
112  10  0 
50  0 0 

£.  s.  d. 
120  0 0 
50  0 0 

Repairs  onthe  Har-1 
hour  of  Pettycur  J 
Balances  applied  ini 
payment  of  the  1 
interest  on  the  [ 
Harbour  Debts  . J 

£.  x.  d. 
140  0 0 

£.  i.  d. 
140  0 0 

140  0 0 

162  10  0 

170  0 0 

140  0 0 

|l40  0 0 | 

Pettycur. 

No.  94. 

Return  to  Address 
of  ihe  House  of 


KIRKCALDY. 


Kirkcaldy. 


No.  95. 

Return  to  Order  of  the  House  of  Commons,  of  the  9 th  August,  1844. 

Sir,  Kirkcaldy,  February  7,  1845. 

Your  letter  of  the  1st  of  February,  addressed  to  the  town  council  of  Kirkcaldy,  has  been 
handed  to  me. 

In  answer,  I have  to  state — 

1.  That  the  harbour  of  Kirkcaldy  is  under  the  management  of  commissioners,  appointed  under  an 
Act  of  Parliament,  “ which  received  the  royal  assent  the  1st  of  June,  1829,  intituled  “An  Act  for^the 
Improvement,  Maintenance,  and  Regulation  of  the  Harbour  of  Kirkcaldy,  in  the  County  of  Fife.” 

2.  I beg  to  forward  a copy  of  “ a Report  to  the  Town  Council  of  Kirkcaldy  on  the  State  of  the  Harbour, 
and  on  a Plan  for  its  Extension  and  Improvement,  by  Mr.  James  Leslie,  Civil  Engineer,  Dundee,”  dated 
the  20lb  November,  1839.  Annexed  to  this  report  are  plans  of  the  harbour,  with  designs  for  its 
extension  and  improvement. 

The  only  part  of  the  improvements  recommended  by  Mr.  Leslie  in  the  above  report,  which  the 
commissioners  have  been  enabled  to  carry  out,  has  been  the  extension  of  the  east  quay  the  length  of 
300  feet,  instead  of  250  feet,  as  proposed  by  Mr.  Leslie ; and  which  they  accomplished  during  the 
years  1843  and  1844,  at  an  expense  of  upwards  of  10,000/. 

The  commissioners  have  it  in  contemplation,  so  soon  as  the  state  of  the  revenue  of  the  harbour  will 
prudently  admit  of  it,  to  carry  out  the  remainder  of  the  improvements  recommended  by  Mr.  Leslie  ; 
first,  by  the  erection  of  a new  west  quay  ; and  secondly,  by  the  formation  of  docks,  &c. 

3.  No  complaints  have  been  lodged  with  the  commissioners. 

I am,  &c., 

James  Russell,  Clerk  to  the  Harbour  Commissioners 

Statement  certified  by  Patrick  D.  Swan,  Provost  and  Chairman  of  the  Harbour  Commissioners. 


No.  95. 

Return  to  Order  of 
the  House  of  Com- 
mons of  the  9th 
August,  1844. 


The  Hon.  H.  Manners  Sutton. 


X 2 
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Appendix  C. 

Kirkcaldy. 

No.  96. 
Leslie,  on  the 
Improvement  of  the 
Harbour,  and  the 
Formation  of  Docks 


Report  by  J.  Leslie,  Esq.,  C.E.,  on  llie  Improvement  of  the  Harbour  and  the  Formation  of  Bocks  at 
Kirkcaldy. 


Dundee , November  20,  1839. 

Agreeably  to  an  appointment  with  Mr.  Fergus,  I visited  the  harbour  of  Kirkcaldy  on  the  26th 
and  28th  August  last,  and  inspected  the  present  state  of  the  works,  and  made  also  a careful  examina- 
tion into  the  capabilities  afforded  by  the  site,  for  the  improvement  and  extension  of  the  harbour. 

I have  also  had  a correct  plan  and  sections  made  of  the  harbour  and  its  vicinity  j and  having  met  the 
gentlemen  composing  the  Harbour  Committee  on  the  ground,  and  heard  the  suggestions  offered  by 
them  and  by  the  shore  master,  and  having  given  the  subject  the  fullest  consideration,  I now  beg  to 
report  ray  opinion  on  the  matters  submitted  to  me. 

The  eastern  pier  is  mostly  substantial,  and  in  a pretty  good  state  of  repair,  especially  at  the  outer  end 
of  which  a considerable  portion  is  quite  new ; but  the  other  piers,  particularly  the  middle  and  the  outer 
part  of  the  western,  are  in  a very  dilapidated  state;  and,  therefore,  it  is  desirable  that  any  new  works 
should,  if  possible,  be  arranged  so  as  to  interfere  little  with  the  eastern  pier,  but  rather  to  supersede  or 
to  afford  protection  to  the  western  or  middle  piers. 

The  harbour  of  Kirkcaldy  lies  in  a rather  deep  sandy  bay,  but  is,  nevertheless,  much  exposed  to  the 
swell  brought  up  the  Firth  by  gales  between  E.N.E.  and  S.S.E. ; and  as  much  inconvenience  was 
experienced  by  the  run  in  the  harbour  during  such  gales,  the  eastern  pier  was  extended  in  1S23  so  as 
to  overlap  considerably  the  west  pier,  and  afford  it  shelter. 

This  has  in  some  measure  answered  the  proposed  end,  although  it  must  be  rather  injurious  in  south- 
westerly gales  ; but  it  has  also  had  the  effect  of  raising  up  a sandbank  at  the  west  pier-head,  which, 
however,  is  prevented  from  extending  quite  across  the  entrance  by  the  influx  and  reflux  of  the  tide,  and 
by  the  scour  at  low  water  from  the  sluices  in  the  gates  of  the  small  half-tide  basin. 

The  east  pier-head  stands  on  ground  about  5 feet  above  the  level  of  low  water  of  good  spring 
tides.  It  is  distant  500  feet  from  low-water  mark,  and  is  placed  halfway  up  the  beach,  between  low- 
water  and  high-water  mark  ; and  as  the  current  of  the  tide  past  the  harbour-mouth  is  very  slow,  and 
not  of  sufficient  strength  to  remove  any  sand  or  other  heavy  matter  deposited  there,  the  scour  from 
the  basin,  to  be  efficient  in  maintaining  the  necessary  depth  of  the  fairway,  would  require  not  only  to 
carry  the  sand  from  the  harbour  outside  of  the  pier-heads,  but  also  to  clear  a channel  through  the  sands 
at  low  water ; and  this,  in  its  present  state,  it  has  not  strength  enough  to  perform  effectually,  and  conse- 
quently, the  fairway  is  neither  broad  enough  nor  deep  enough  for  the  passage  of  the  larger  class  of 
vessels  frequenting  the  port. 

To  secure,  as  far  as  practicable,  the  advantages  sought  for,  namely,  greater  depth  and  facility  of 
access,  and  greater  safeness  in  the  present  outer  harbour,  and  increased  berthage  aud  other  accommo- 
dation, I consider  it  advisable  to  carry  the  pier-heads  farther  out  towards  low  water  than  at  present,  and 
to  increase  the  area  of  the  harbour  to  about  double  its  present  extent;  and  I beg  to  submit  the 
accompanying  plans,  whereon  the  designs  for  the  proposed  extension  and  improvement  of  the  harbour 
are  delineated  in  red. 

The  plan  No.  1 shows  the  projected  works,  if  completed  to  their  full  extent;  and  the  nature  of 
these  works  I shall  now  endeavour  to  explain. 

In  the  first  place,  the  eastern  pier  requires  to  be  extended  in  its  present  direction  about  250  feet,  and 
a new  western  pier  constructed,  abutting  on  the  shore,  opposite  the  Coal-wynd,so  as  to  take  advantage 
of  that  opening  for  the  purpose  of  shipping  coals,  and  for  other  objects  of  trade ; and  after  proceeding 
outwards  about  220  feet,  nearly  at  right  angles  with  the  beach,  this  pier  will  bend  to  the  eastward  and 
proceed  for  380  feet  in  the  direction  of  the  east  pier-head,  leaving  an  opening  for  an  entrance  between 
the  two  heads  of  75  feet  in  width. 

An  inner  quay  of  280  feet  in  length,  will  then  be  built  parallel  with,  and  at  the  distance  of  220  feet 
from,  the  new  east  pier,  so  as  to  connect  the  new  west  pier  with  the  old  west  pier  near  the  present 
entrance  of  the  basin. 


The  space  outside  of  this  quay,  and  having  an  area  of  l£  acres,  is  proposed  to  form  an  outer 
harbour,  which  may  be  available  for  vessels  lying  in  during  quiet  weather,  and  will  serve  for  the  waves 
to  expend  their  force  in  during  easterly  gales,  and  thereby  afford  shelter  to  what  is  now  the  outer,  and 
will  become  the  inner  harbour;  and  the  space  inside  of  this  quay,  between  it  and  the  shore,  and 
including  a portion  of  the  present  basin,  will  be  formed  into  a wet  dock  of  nearly  2\  acres. 

The  inner  portion  of  the  old  west  pier  will  require  to  be  removed,  as  it  comes  within  the  area  of  the 
proposed  dock,  and  the  outer  arm  may  either  be  repaired  and  suffered  to  remain  of  its  present  dimen- 
sions, or  a new  and  broader  quay  may  be  built  in  its  place ; but  as  the  inside  face  of  it  is  in  a very 
shattered  state,  I think  that  at  no  distant  time  it  will  be  necessary  to  take  it  down  and  rebuild  it. 

The  present  middle  quay  may  stand  for  a time  with  some  repairs  ; but  when  it  comes  to  be  rebuilt  it 
would  be  advisable  to  widen  it  to  the  eastward,  as  shown  in  the  plan,  so  as  to  take  in  a small  portion 
of  the  area  of  the  present  harbour;  and,  when  additional  berthage  is  required,  a new  quay  may  also  be 
built  on  the  north  side  of  the  harbour  which  will  thereby  be  reduced  in  area  from  its  present  size  of 
2 1-  to  2J-  acres. 


On  the  space  between  the  new  middle  quay  and  the  street,  and  also  occcupying  part  of  the  present 
area  of  the  basin,  a very  convenient  site  will  be  procured  for  a graving  dock,  entering  through  the  wet 
dock ; and  owing  to  the  bottom  being  rock,  it  may  be  constructed  there  very  economically. 

The  possession  of  a graving  dock  would  be  attended  with  very  great  advantage  to  the  shipowners  of 
the  port,  by  furnishing  them  with  the  means  of  having  their  vessels  repaired  under  their  own  eye.  It 
would  also,  most  probably,  bring  other  vessels  to  the  harbour  for  repairs,  and  might  be  the  means  of 
bringing  back  the  business  of  shipbuilding  to  the  town,  all  of  which  would  lead  to  the  increase  of  the 
trade  of  the  port. 

A patent  slip  may  generally  be  constructed  cheaper  than  a graving  dock,  but  there  is  not  room  in 
Kirkcaldy  harbour  for  sufficient  length  of  ways,  and  any  situation  on  the  open  beach  would  afford  too 
little  water,  and  would  leave  the  ways  too  much  exposed  ; and,  therefore,  I think  that  a graving  dock 
would,  under  the  circumstances,  be  more  suitable. 

Both  on  the  east  and  on  the  west  sides  of  the  harbour  I have  shown  a space  embanked  off  the  sands 
for  shipbuilding  yards.  Either  would  be  quite  suitable,  though  I would  give  the  preference  *0  the 
western  side,  as  being  the  less  exposed  to  the  easterly  sea  ; and  the  vessels  may  either  be  launched  out 
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■ardS  or  through  the  quay  into  tbe  wet  dock,  or  the  tide  harbour, by  having  the  punching  slips  covered  . 

Vritb  portable  Y0artheStwoWouter  piers  is  proposed  to  be  constructed  with  a pitched  slope  of  Id  lion- 
Th?  nernentffcular  at  the  bottom,  hot  curving  upwards  to  neatly  the  perpendicular  at  the  top,  as 
20atal  to  1 pe  p . . a tllis  form  i prefer  to  that  of  a nearly  perpendicular  face,  as  the  force  of  the  Ui 

ehottm  m flic  «*■  ^ iro]lM1  ta  rolli„s  „p  the  slope,  and  part  of  it  IS  also  caught  by  the  projecting 

seats,  m a S'®*  thewaves have  less  tendency  to  run  along  the  back  of  the  pier  mto  the  harbour.  Hat 
round beads,  so  , h the  extension  of  the  eastern  pier  in  a position  leaning  more  to  the  r„, 

1 5 J ^d  minting  more  oft  to  sea,  as  it  would  have  brought  the  pier-head  mto  deeper  water ; tt 
eastward,  and  1 a ditection  t0  lhe  !Cour,  and  would  have  increased  the  sine  of  the  dock  or  . 

If  the  ImrboOT  j'bnt  in  order  to  reduce  the  erpense  as  much  as  possible  i have  thought  advisable  to 

P™  il  * j”®”'  have  1.200  feet  in  length  of  wharf  walls,  which 

K Sfo  d ottay  berthage  to  about  1,800  tons  of  shipping,  of  the  average  me  of 150  tons.  _ 

W“S S harbour  would  have  a quayage  of  1,100  feet,  and  the  outer  harbour  without  reckonmg  the 
. • ? which  lies  along  the  fairway,  would  have  a length  of  quays  of  o50  feet. 

£*?.P  ^uharbonr  cannot  in  my  opinion,  he  made  suitable  for  vessels  of  every  heavy  draft  of  water; 
v ‘S  Ln™«me“T hil  Joken  of  were  carried  into  effect,  I think  that  the  depth  to  which  I 
]f  Mo  Sale  the  outer  parrot  the  harbour,  vis.,  to  about  H feet  below  the  present  fairway  at 
rh'°P  mtth  of  the  harbour  may,  with  occasional  assislancc  from  dredging  or  manual  labour  be 
tie.  1 ti  bv  the  mater  strength  of  scour  that  could  be  afforded  from  the  dock;  and  besides 

^torf' nap  «e“C”n“’rsh™l^htak 

°'S  2„,  would  most  materially  improve  the  harbour,  and  make  tt,  merely  as  a mercantde 

harbour,  q’uJ  St  to  accommodate  for  LTy  in.pro.em.Dbt.  which  I 

°d  !“omme^dntcfn  henm^sntaement  to  afford  better  accumulation  for  the  ferry  between  Kirk- 
would  recommcm  , _ . lhat  j a0  uot  see  in  what -way  the  extension  of  the  harbour,  as 

,‘SS  “pt^Ss  of  general  trade, ’can  be  made  to  any  considerable  extent  to  promote  the  object  m 

view  of  facilitating  the  “f  * ‘^rKTheard propomd,  it  would  shorten  any  low-water 

’Tfa’low'-water  pier  were  to  he  carried  out from  the ,-d  of  the  east  pj-Wd  be^  in 

length  about  200  feet,  in  consequence  °f  the  externum  by  the  present  pi  , ^ on  the  most 

sats  vzss&r&x  for  this  ,ite-  “ 1 ““ 

to  cause  it  to  keep  a regular  channel,  instead  of ’ Mlowu  g S ;er.  head . and,  as  the  scour  would 

found  advisable  to  construct  a low  weir  or  hard,  out  fr  P f . as  t0  serve  for  a low- 

maintain  a certain  depth  of  water  alongside  of  thl8.  b to  cover  it,  the  boats  would  have 

water  pier  or  jetty,  for  small  boats,  and  when  the  tide  is  high  enough  to  cover  it, 

sufficient  depth  up  to  the  harbour.  , . d:rection  0f  the  ebb  tide,  and  must  be  weU 

The  weir  would  require  to  bend  to  the  eastward,  m tb  . j a5  it  would  require 

marked  by  beacons,  to  prevent  vessels  from  grounding  on  i ‘ » ’ be  at  all  objectionable  on 

to  be  hut  very  little  raised  above  the  general  level  of  the  sands,  it  might  nor  j 

the  score  of  danger  to  the  shipping.  . , , - v,p  „ considerable  con- 

Jt  would  be  serviceable  in  maintaining  the  proper  fairvvay,  a prepared  to  show  in  what 

Venice.  as  a low-water  landing  for  small  boats  ; bu  ^bS  ^clmod.tion,  for 

way  the  improvement  of  the  harbour  can  he  made  subservient  to  attorning 

%rrrLt.rfrProp„sed,  a, though  designed  ion  the > ~ ’*£££££ 

recommend  any  improvements  to  he  undertaken,  that  are  B > which  according  to  my 

tionson  the  existing  piers,  would,  nevertheless  very  n^h  the  ™ if «« 

instructions,  can  be  afforded  for  the  immediate  improve  execution  of  part  of  it  only, 

plan  were  to  be  adopted,  it  would  be  necessary  to  com  additional  accommodation, 

taking  care  that  what  is  done  may  be  made,  so  far  as  itgoes.toam.m  aQ  of  the  com_ 

and  otherwise  to  improve  the  harbour,  and  at  the  same  time  to  form  a consistent  p 

P' ItvlTd  therefore  propose  to  build,  in  the  first  piece,  the  .ddition 

the  west  pier,  which  would  inclose  an  area,  in  addition  to  the  p t ’ street  opposite  the 

give  about  500  feet  of  berthage  along  the  new  west  pier,  With  an  access 

Thisvrork  might  he  executed  for  18,600/.  including  so  much  excavation  as  would  be  necessary  t 

would  be 

old  west  pier  at  the  entrance  of  the  present  basin,  and  to  ta  > • D]an  No.  2.  The  walls 

point;  so  that  then  would  be  formed  a half-tide  basin  of  3T  acres,  ,,  0f  t]ie  enlarged  basin 

of  the  present  basin  are,  I believe,  scarcely  fit  to  retain  water  5 u , j sbouid  think  that 

would  be  all  new,  with  the  exception  of  the  old  middle  pier  on  the  east  side,  and 
this  small  portion  may  be  made  water-tight  at  no  great  expense.  excavation  to  the  depth  of 

The  additional  sum  required  for  forming  this  enlarged  basm,  inc  uffing  its  exc  v lQ  the 

about  a foot  and  a half  below  the  bottom  of  the  present  basm,  but  merely  sloping  me 
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Leslie,  on  the 
Improvement  of  tlv 
Harbour,  and  the 
Form  tion  of  Deck 


No.  97. 

Receipt  and  Ex- 
penditure for  the 
Years  1842,  1843, 
and  1844. 


Dysart. 

No.  98. 

Return  to  Order  of 
the  House  of  Com- 
mons of  the  9th 
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street,  instead  of  building  quay  walls  there,  and  preserving  the  present  entrance  and  <rai« 
be  3950/.  °dies>  would 

To  build  the  north  and  east  wails  of  the  dock  and  its  entrance  lock,  includin'*  a single  pair  f 
and  to  excavate  to  the  ultimate  depth,  and  otherwise  to  complete  the  dock,  and  to  form*  S’ates' 
it,  would  take  a further  sum  of  6825/.  * way  UP  lo 

e To  rebuild  the  outer  arm  of  the  present  west  pier,  supposing  it  to  be  too  narrow,  or  unfit  for 
to  build  the  west  and  north  quays  of  the  inner  harbour,  and  to  excavate  it  and  the  outer  harbou^^ 
s otherwise  to  complete  the  works  described,  except  the  graving  dock,  the  building  yards  and  th  **  • 
would  take  a further  sum  of  4640/.,  or  in  all,  from  the  commencement  of  the  work,  34  005 / 'Ve,r’ 
The  cost  of  the  graving  dock  the  building  yards  and  the  weir,  I have  not  estimated  as  thev  1 
strictly  form  essential  parts  of  the  harbour.  ’ - 0 not 

The  depths  of  excavation  which  I propose,  and  which  are  included  in  the  estimate 
follows  : — ’ are  as 

To  make  the  bottom  of  the  dock  and  the  fairway  to  it,  and  all  the  outer  harbour,  2 feet  above  In 
water  of  good  spring  tides,  which  is  assumed  to  be' 24  feet  below  the  point  of  the  east  pier  Thi- 1 *1 
would  be  5 feet  3 inches  below  the  bottom  of  the  present  basin,  and  2 feet  4 inches  below  the  nresem 
fairway,  opposite  the  west  pier-head,  and  would  give  a depth  of  water  in  the  harbour  of  16  feet 
average  spring  tides,  and  of  12  feet  in  average  neap  tides.  in 

From  the  fairway  to  the  dock,  which  is  taken  at  75  feet  in  width  along  the  inside  of  the  old  west 
pier,  the  bottom  of  the  harbour  will  have  an  uniform  slope  upwards,  to  the  north  side  at  the  street' 
and  will  there  be  of  the  same  depth  as  it  is  just  now  in  the  north-east  corner,  where  the  Burn  dis- 
charges itself  mto  the  harbour,  viz.,  6£  feet  above  low  water,  or  4.V  feet  above  the  level  of  the  fairwav 
to  the  dock,  and  this  depth  will  be  quite  sufficient  for  small  vessels,  or  for  larger  vessels  to  haul  uu  to 
when  partially  lightened.  “ ’ 

On  the  plan  and  sections  I have  shown  another  improvement,  which,  although  not  strictly  connected 
with  the  harbour,  would,  nevertheless,  tend  much  to  its  advantage,  by  facilitating  the  access  to  it  from 
the  east,  and  would  materially  promote  the  interests  of  the  town. 

This  scheme  of  improvem  nt  which  has  been  frequently  spoken  of  before,  consists  in  slraightenimr 
and  extending  the  slope  of  the  path  so  as  to  make  it  more  safe  and  easy  in  ascent. 

Between  the  toll  and  the  division  of  the  roads  at  the  top  of  the  path,  a di-tance  of  250  yards  the 
mclina  ion  is  now  1 in  11^,  and  for  100  yards  between  the  distillery  and  the  sharp  turn  half  wav’  un 
it  is  so  steep  as  I in  10.  • 

By  cutting  down  the  top  3 feet,  and  carrying  out  the  road  upon  an  embankment,  and  a bridge  over 
the  Den  Burn,  so  as  to  run  into  the  present  level  of  the  street  where  it  opeus  up  into  the  harbour, 
hi°15  °a " Wa^  ketween  Smith’s  inn  and  the  middle  quay,  the  inclination  may  be  reduced  to  1 

This,  although  still  rather  steep  for  a public  road,  would  nevertheless  be  a decided  improvement 
upon  the  present  state  of  the  path;  and  from  the  road  being  mado  wide  and  straight,  the  risk  of  acci- 
dents from  overturns  or  collisions  would  be  very  materially  1 educed  ; and  I think  that  the  plan  is  well 
worthy  ot  the  attention  of  the  town  council  and  of  the  ro.td  trustees. 

The  road  is  shown  on  the  sections,  curried  out  on  an  earth-work  embankment,  with  the  exception  of 
the  arch  over  the  Burn,  and  another  close  beside  it,  for  a road  through  to  the  beach.  There  would  be 
required  about  30,000  cubic  yards  of  stuff  to  form  this  embankment,  and  the  cost  of  it  would  depend, 
mainly,  on  the  facility  with  which  the  materials  can  be  procured  ; but  I consider  that  the  whole  expense 
of  the  work,  exclusive  of  the  purchase  of  property,  would  amount  to  nearly  3000/. 

It  might  be  found  advisable  to  extend  the  arches  farther  west,  as  that  would,  in  a great  measure,  save 
the  purchase  of  property,  and  the  arches  would  serve  to  keep  open  a communication  between  the  street 
and  the  beach  ; and  they  might,  in  part,  be  also  used  for  wa.  ehouses,  or  for  workshops  to  the  building 
yards,  supposing  these  to  be  formed  to  the  eastward  of  the  harbour. 


No.  97. 

Receipt  and  Expenditure  for  the  Years  1842,  1843,  and  1844. 


Income. 

1842. 

1843. 

j 1844. 

Expenditure. 

1842. 

1843. 

1844. 

Anchorage  on  ships  j 
Shore  dues  on  goods 

£.  *.  d. 
i 377  7 8 
1264  13  6 

£.  s.  d.  j 
324  5 1 1 
mi  i 5i 

£.  t.  d. 
361  8 5 
1136  5 10 

Charge  of  collec-j 

Harbour  lights  . 
Repair  of  piers,  1 
cranes,  &c.  . ./ 

Salaries  . . . 

W ageso  f deepenin  g 
harbour  . , 

Interest  of  debt  . 

£.  >.  d. 
127  1 1 j 
33  6 5 
83  11  10$ 
22  10  0 
56  0 3 

£.  *.  d. 
122  9 10 
20  1G  5 
55  19  4 
25  7 0 
50  9 1 
24  11  2 

£.  *.  d. 
128  17  8$ 
14  14  3 
60  16  1 
24  2 1 
30  10  4 
182  13  3 

1642  I 2jl435  6 (3$  1497  14  3| 

322  9 7$ 

299  12  10 

441  13  8$ 

Amount  of  debt  on  the  31st  December,  1845,  9963/. 


Beveridge  Ronald,  Town  Chamberlain. 


DYSART. 
No.  98. 


Return  Lo  Order  of  the  House  of  Commons,  of  the  9th  August,  1844. 

1st.  The  original  Charters  of  the  burgh  have  been  lost, 
anennv  TwrM™  S“'  H ’ in‘itI,1!d  " ,A"  A«  for  laying  a Duly  of  two  pennies  Scots,  or  ono  sixth  part  of 
H/SS  ever5r 18  P'1 "‘“fAfo  “Beer. '>t'ichahall  babrewed  for  Sale,  broughtinto,  tapped, 
or  sold  within  the  town  of  Dysart  and  Liberties  thereof,  and  all  Places  adjacent  ljing  within  300  yard. 
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of  tlie  boundaries  of  the  aid  Liberties,  for  repairing,  improving,  and  preserving  the  Harbour  of  the  said 
Town.”  and  the  43rd  G-eo.  III.,  cap.  57,  intituled  “ An  Act  for  repairing,  improving,  and  pre- 
serving the  Harbour  of  Dysart,  in  the  County  of  Fife,”  relate  to  the  harbour  of  this  port. 

3rd.  See  copy  plan  and  copy  report,  by  James  Leslie,  Esq.,  civil  engineer,  Dundee,  in  1838,  sent 
as  relative  hereto. 

It  is  proper  to  state  that  about  100  feet  of  the  point  of  the  east  pier,  as  marked  off  on  plan  in  red  ink, 
was  driven  down  by  the  violence  of  the  sea  the  beginning  of  November  last.  Since  then  the  naviga- 
tion of  the  harbour  has  been  somewhat  impeded.  Tiie  authorities  are  just  now  being  furnished  with 
plans  for  rebuilding  the  same,  but  thev  fear  much  difficulty  may  be  experienced  in  accomplishing  this 
from  the  low  state  of  the  burgh  finances. 


No.  99. 


Report  by  James  Leslie,  Esq.,  on  the  Works  necessary  for  the  Security  and  Improvement  of  the 
Harbour. 


Dundee , May  25,  1838. 

The  back  wall  of  the  outer  kant  of  the  eastern  pier  lias  suffered  severely  from  the  heavy  easterly 
vales  of  last  winter,  and  a great  many  of  the  stones  have  been  loosened,  and  some  of  them  torn  quite  out 
of  their  places,  and  it  is  quite  necessary  that  some  measure  should  be  taken  for  its  protection 
before  next  winter. 

This  outer  kant  is  not  so  well  built  as  the  portion  immediately  further  inwards,  and  is  much  too  nearly 
perpendicular : and  I think  the  only  effectual  way  of  making  it  secure  would  be  to  build  a new  wall 
outside  of  the  old  one,  with  a circular  batter  similar  to  the  other  part,  with  which  it  would  be  made  to 
form  a proper  junction. 

As  I am  informed,  however,  that  the  funds  of  the  burgh  are  not  adequate  at  the  present  time  to 
such  a heavy  outlay  as  this  operation  would  require,  I would  therefore  in  the  meantime  recommend 
that  the  old  stones  should  be  replaced  as  carefully  as  possible,  and  properly  wedged  in  ; and  -that  the 
places  which  are  bulged  out  and  otherwise  show  symptoms  of  weakness,  should  be  batted  and 
cramped  with  iron,  and  that  the  remainder  of  the  portion  of  the  pier  should  be  pinned,  and  other- 
wise repaired  in  the  way  that  may  seem  most  expedient  as  the  whole  proceeds. 

The  expense  of  this  work  it  is  impossible  to  estimate  with  anything  like  accuracy;  but  I should 
think  by  an  outlay  of  from  50/.  to  100/.  the  pier  may  be  made  to  last  for  a good  number  of 
years. 

To  protect  ihe  dock  gates,  I would  recommend  to  build  a pier  of  15  feet  wide  on  the  east  side,  so 
as  to  form  an  opening  of  37  feet,  being  the  same  width  as  the  gates  between  its  outer  end  and  the 
Ring  Rock.  From  the  narrowness  of  the  opening,  as  compared  with  the  s'ze  of  the  area  within,  the 
run  against  the  gates  would  be  very  much  checked ; but  if  found  necessary,  a groove  may  be  made  for 
holding  booms,  which  would  form  an  effectual  protection.  These  booms,  however,  must  be  much 
stronger  than  the  old  ones,  and  not  less  than  12  or  13  inches  in  thickness.  Supposing,  as  I am  informed, 
that  the  greater  part  of  the  stones  for  the  work  are  already  provided,  or  may  be  procured  at  a small 
cost  from  the  quarry,  I estimate  the  expense  of  the  protection  pier  at  370/. 

In  order  that  the  dock  sill  maybe  effectually  repaired,  it  is  necessary  that  the  fairway  should  be 
deepened  so  as  to  allow  the  water  to  run  quite  off ; and  this  is  also  required  to  give  the  full  benefit  of 
the  depth  of  water  on  the  gates  to  vessels  entering  or  leaving  the  docks.  I would  therefore  propose  to 
deepen  the  fairway  on  an  average  c f 1 foot,  and  to  remove  all  the  ridges  which  impede  the  water  from 
running  out,  and  are  apt  to  injure  vessels  grounding  upon  them,  and  to  give  the  channel  an  uniform 
declivity  from  the  dnck  gates  to  the  mouth  of  the  harbour. 

The  estimate  cost  of  this  work  is  76/.,  and  the  probable  repairs  on  the  sills,  &c.  of  the  gates 
about  11/. 

As  the  high  rock  on  the  north  side  of  the  dock,  has  now  been  quarried  down  further  back  than  it 
was  originally,  there  is  now  sufficient  space  for  increasing  the  size  of  the  duck,  without  reducing  too 
much  the  width  of  the  north  quay,  and  by  cutting  down  the  rock  carefully,  and  dressing  off  the  face 
which  will  form  the  dock  wall,  a much  better  and  smoother  surface  will  be  found  than  at  present  for 
vessels  to  bear  against. 

The  cost  of  the  work  will  be  modified  a good  deal  by  the  quantity  and  value  of  the  rock  that  will 
be  turned  out ; but  it  would  probably  be  still  too  great  to  be  attempted  at  the  present  time.  It  will  be 
well,  however,  to  keep  it  in  view  at  any  future  period,  when  the  funds  may  be  adequate  to  effect  this 
improvement.  And  when  it  is  done,  it  will  also  be  necessary,  as  the  surface  of  the  rock  is  soft  and 
uneven  to  lay  a proper  coping  on  the  top,  behind  which  a metalled  roadway  may  be  formed. 

James  Leslie. 


No.  100. 

Return  of  Income  and  Expenditure  for  the  Years  1842,  1843,  1844. 


Revenue. 

Expenditure. 

s.  d. 

£. 

s. 

d. 

£. 

1841-42  . . 347 

19 

9 

1841-42 

. . 219 

3 10$- 

1842-43  . . 435 

16 

3J- 

1842-43 

. . 161 

4 9 

1843-44  . . 339 

16 

0 

1843-44 

. . 147 

4 0 

The  revenue  is  levied  according  to  use  and  wont,  and  under  the  authority  of  the  managers  of  the 
urgh. 

tysart,  December  6, 1844.  Thomas  Justice,  Treasurer. 
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Appendix  C. 
Dysart. 

No.  98. 

Return  to  Order  of 
the  House  of  Com 
mons  of  the  9th 
August,  1844. 


No.  99. 

Leslie’s  Report  on 
the  Works  neces- 
sary for  the 
Security  and  Im- 
provement of  the 
Harbour. 


No.  100. 

Return  of  Income 
and  Expenditure  for 
the  Years  1842, 
1843,  and  1844. 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Methill. 

No.  101. 

■Return  to  Address 
of  the  House  of 
Commons,  of  the 
,29th  July,  1844. 


METHILL. 

No.  101. 

Return  to  Address  of  the  House  of  Commons,  of  the  29 th  July , 1844. 

Sir,  Wcmyss  Castle , July  24,  1S45. 

Agreeably  to  your  request,  I send  you  a statement,  shewing  the  receipts  and  expenditure  of 
Methill  harbour,  in  the  years  1841,  1842,  1843;  shewing  an  excess  in  outlay,  in  these  three  veans, 
of  88 1.  9s. 

It  may  be  right  to  state  that  since  1st  January,  1838,  Captain  Wemyss  has  laid  out  on  Methill  har- 
bour (chiefly  in  restoring  the  eastern  pier, — the  west  pier  having  previously  been  rebuilt)  no  less  a sum 
than  4,990Z.  8s.  3d.  1000Z.  of  this,  however,  was  contributed  by  Messrs.  Neilson  and  Co.,  of  Kirkland 
works  ; to  be  repaid  them,  as  their  shore  dues  shall  admit  of  this. 

Methill  harbour,  as  you  may  be  aware,  has  a greater  depth  of  water  than  any  below  Burntisland, 
(18  feet  to  20  feet  in  stream  tides,)  and  has  an  area  of  four  acres. 


I a 


W.  T.  Aloneypenny,  Esq. 

Income. 

In  1841  . 

In  1842  . 

In  1843  . 


i,  &c., 

Thomas  Bywater. 


£ s. 
67  1 

34  19 
21  12 


Outlay. 


In  1841 
In  1842 
In  1843 


£ s.  d. 
69  11  6 
117  13  9 
24  16  6 

212  1 9 
123  12  9 


Against  . £88  9 0 

Note. — Neilson  and  Co.’s  shore  dues  in  the  above  three  years  (retained  by  them)  were  131Z.  10s.  Id. 


Leven. 

No.102. 

Return  to  Address 
of  the  House  of 
Commons,  of  the 
29th  July,  1844. 


LEVEN. 

No.  102. 

Return  to  Address  of  the  House  of  Commons  of  the  29tli  July , 1845. 


1S42. 


Fin,  m mail  4,  , 
green  cloth  . . J ; 

Pig  iron  and  cast-1  33  1 o 
ings  . . . .)j 

Ships’  anchorage) 

and  petty  shore  >!  44  12  6 


Wood  . 
Coals  . 
Potatoes 

Whiskey 


18  2 8 
25  12  10 

2 7 2 

3 15  1 
5 U 8 
2 15  9 


1843. 


26  7 6 
16  18  3 
2 17  11 
4 18  11 


1844. 


23  19  10 
28  8 5 


Expenditure. 


Piling  and  clearing) 

| out  mouth  of  har-)i 
; hour  . 

Collecting 
Repairs  . 


1842. 

1843.  ; 

1S44. 

£.  *.  d. 

£.  *.  d. 

£.  1.  d. 

282  14  5 

29  9 2 

25  0 0 ! 

25  0 0 

12  9 7 

31  9 4 

45  11  6 

324  13  2 

56  9 1$ 

70  11  6 

N.B. — The  harbour  due 
Durie,  December  17,  1844. 


e levied  under  the  authority  of  the  proprietor  of  the  harbour. 

C.  M.  Christie,  Proprietor  of  the  Harbour. 


Elie. 


No.  103. 

Messrs.  Stevenson 
and  Son,  on  forming 
a Harbour  of  Refuge 


ELIE. 

No.  103. 

Messrs.  Stevenson  and  Son,  on  forming  a Harbour  of  Refuge  at  Elie ; and  Estimate,  1836. 

Edinburgh,  23 rd  Sept.,  1836. 

In  the  year  1815,  our  senior  Reporter  hail  the  improvement  of  the  harbour  of  Elie,  in  Fifesbire, 
brought  under  his  consideration  by  the  late  Colonel  Anstruther,  when  lie  reported  his  opinion  as  to 
the  best  mode  of  obtaining  a more  extended  accommodation  for  shipping.  The  Reporters  have  again 
been  applied  to  through  Mr.  Pagan,  writer  in  Cupar,  with  instructions  to  reconsider  the  subject. 
Having  accordingly  visited  Elie,  and  had  the  views  of  the  parties  taking  interest  in  this  improvement 
explained  on  the  spot,  they  have  since  made  a minute  survey  with  soundings,  and  also  made  a plan 
and  sections  of  a piece  of  road  in  connection  with  the  proposed  measure.  In  all  their  inquiries 
regarding  this  business,  they  have  received  much  assistance  from  Captain  Randal,  R.N.,  whose  ex- 
perience has  enabled  him  to  furnish  much  useful  information,  and  they  now  beg  to  report  their  opinion 
as  follows : — 

The  importance  and  necessity  of  a refuge  harbour  on  the  eastern  coast  of  Great  Britain  might 
entitle  the  improvement  of  Elie  harbour  on  an  extended  scale  to  serious  consideration,  as  has  been 
stated  in  the  former  report  alluded  to.  The  extent  of  anchorage,  and  the  ease  of  entering  Elie, 
together  with  the  fitness  of  the  bay  for  inclosure,  by  means  of  deep-water  piers,  readily  point  it  out  as 
a situation  well  calculated  to  supply  the  deficiency  of  shelter  for  vessels  in  gales  on  the  east  coast  ana 
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North  Sea;  and  more  immediately  for  the  coasting  trade  of  the  Firth  of  Forth  when  overtaken  by 
westerly  winds,  which  prevents  their  getting  up  to  Leith  Roads,  or  when  easterly  winds  prevail,  so  that 
♦hey  cannot  get  out  to  sea.  Elie  has  long  been  regarded  as  a rendezvous  for  shipping,  as  is  proved  by 

nV  existing  documents  well  known  to  the  promoters  of  this  measure.  But  the  amount  of  funds 
at  the  disposal  of  the  parties  who  take  an  interest  in  Elie  harbour  is  so  small  as  to  exclude  any 
extended  view  of  the  question,  and  the  Reporters  have  therefore  in  this  plan  confined  their  inquiries  to 
the  means  of  improving  it  on  a smaller  scale  of  operation,  by  confining  the  works  to  what  may  he  con- 
sidered more  within  the  compass  of  the  funds  at  their  disposal. 

It  is  now  many  years  since  a breach  was  made  in  the  pier-head,  at  Elie,  which  has  since  been 
entirely  thrown  down  to  the  extent  of  70  feet.  The  berthage  of  vessels  has  consequently  been  greatly 
impaired,  and  the  harbour  laid  so  open  as  to  have  been  considerably  banked  up  with  sand.  The  roadway 
of  the  present  pier  is  only  12  feet  in  breadth ; hut  if  the  funds  had  been  sufficient  the  Reporters  would  have 
proposed  to  have  added  four  feet  to  its  breadth,  so  as  io  admit  the  free  traffic  of  carts  to  the  vessels’  sides. 
But  the  most  essential  work  connected  with  the  pier  is  to  rebuild  (he  outer  part,  which  now  lies  in  ruins 
as  shown  in  the  enlarged  plan.  It  is,  however,  proposed  to  make  the  roadway  of  the  rebuilt  part  of  the 
breadth  of  20  feet  agreeably  to  the  section  on  the  line  A B.  The  head  of  the  pier  will  thus  be  consider- 
ably strengthened ; and  at  any  future  period  the  old  or  landward  part  can  be  widened,  and  thus  a con- 
tinuous roadway  of  sufficient  width  will  he  obtained  to  the  interior  of  the  harbour.  The  expense  of 
rebuilding  the  pier  agreeably  to  the  annexed  estimate  amounts  to  1404Z.  12s.  4cZ.,  including  10  per  cent, 
for  inc  idents. 

It  appears  to  be  the  opinion  of  the  promoters  of  this  measure  that  the  present  advanced  state  of  steam 
navigation,  and  the  general  demand  for  the  agricultural  produce  and  live  stock  of  the  country,  for  the 
supply  of  the  London  market,  would  render  the  establishment  of  a deep-water  shipping  place  at  Elie 
an  eligible  improvement ; and  the  Reporters  have  accordingly  hacl  their  attention  specially  directed  to 
the  best  means  of  obtaining  temporary  berthage  for  steamers,  calling  on  their  passage  through  the 
Firth.  As  these  vessels  are  not  fitted  for  taking  the  ground,  and  their  voyages  are  so  precisely 
confined  to  time,  they  cannot  wait  tide  for  access  in  the  usual  way;  and  it  thererore  becomes  necessary 
to  provide  a quay  which  they  can  approach  during  a considerable  part  of  each  tide.  To  obtain  the 
necessary  depth  in  a sheltered  harbour  at  Elie  would  be  a work  of  magnitude,  and  necessarily  of  great 
expense;  and  the  Reporters  have  consequently  directed  their  inquiries  to  such  measures  as  may  be 
calculated  in  some  degree  to  meet  the  funds  about  to  be  raised  for  this  measure.  They  have  therefore 
to  propose  the  erection  of  a temporary  wharfage  for  steam-vessels,  at  two  points  marked  on  the  plan ; 
the  north-eastern  one  is  called  the  Apple  Rock,  and  the  south-eastern  one  the  Lucky-Hole;  to  either  of 
at  which  access  may  be  had  according  to  the  direction  of  the  wind  and  state  of  the  weather,  with  a depth 
of  from  4 to  5 feet  at  low  water  spring  tides. 

By  the  plan,  it  will  be  seen  that  these  wharfs  lie  on  opposite  sides  of  the  rocks,  which  form  the 
Flagstaff  Hill,  bounding  the  exterior  of  the  present  harbour.  In  forming  these  wharfs,  it  is  proposed 
to  dress  down  the  rocks  to  a certain  extent,  and  to  raise  upon  them  brenstwalls  of  masonry,  protected 
with  defenders  of  timber,  to  prevent  injury  to  vessels  which  come  alongside.  They  had  also  designed  a 
timber  wharf  to  surmount  the  rock,  instead  of  the  walls  of  masonry,  and  a view  of  both  methods  has 
been  laid  down  in  the  diagrams  on  the  plan.  But  to  execute  a substantial  timber  wharf  in  this 
exposed  situation  they  found  would  come  to  nearly  as  much  expense  as  the  wharf  of  masonry  to  which 
they  had  given  preference.  Agreeably  to  the  annexed  estimate,  the  expense  of  the  masonry  amounts  to 
879Z.  3s.  6 d.  for  the  Apple  Rock,  and  105 51.  Os.  2d.  for  the  Lucky-Hole.  From  the  unworkable 
nature  of  the  rock,  and  as  all  the  materials,  of  suitable  dimensions  and  good  quality,  must  be  brought 
from  a distance  by  sea,  it  is  difficult  to  come  at  the  precise  expense  in  cases  of  this  kind ; but  these 
estimates  have  been  calculated  in  such  a manner  as  fully  to  meetthe  expense. 

The  landing  at  these  wharf's  must  be  made  convenient  and  useful,  in  communicating  with  the  town  of 
Elie,  and  the  main  roads  of  the  country.  It  is  also  wished  to  make  provision  for  a cattle  pen  upon  the 
top  of  the  rock,  in  connection  with  these  wharfs,  by  building  a wall  contiguous  to  the  Apple  Rock,  in 
the  direction  of  the  dotted  lines,  so  as  to  inclose  a piece  of  waste  ground,  which  may  be  accomplished 
at  a comparatively  small  expense. 

The  landward  access  to  the  harbour  of  Elie  is  extremely  incommodious,  and  in  certain  states  of  the 
tide  and  weather,  it  is  pretty  nearly  inaccessible  along  the  shore,  between  the  harbour  and  Wade’s  Bay. 
To  remedy  this  evil,  it  is  proposed  to  form  an  improved  line  of  road,  to  the  extent  of  about  one  quarter 
of  a mile  from  the  Swash  dyke  northward,  to  join  the  turnpike  road  near  the  gate  of  Elie  House.  This 
piece  of  road,  hower,  is  not  included  in  the  present  estimate,  as  it  is  considered  better  to  proceed  with 
those  parts  of  the  work  which  are  more  immediately  connected  with  the  shipping ; and,  therefore,  the 
road  operations  are  for  the  present  confined  to  the  dressing  of  the  rocks,  and  making  up  the  roadway 
and  wharfs  as  delineated  in  red  colour  on  the  plan  and  sections  ; and  to  the  restoring  of  the  Swash 
dyke.  This  latter  work  is  considered  indispensably  necessary,  not  only  for  keeping  up  the  communica- 
tion with  the  harbour  at  all  times  of  tide,  but  also  to  check  the  washing  of  the  sand  of  Wade’s  Bay 
into  the  harbour.  Upon  the  site  of  this  dyke,  the  Reporters  propose  to  form  a roadway  20  feet  in 
breadth,  with  a rough  talus  or  sloping  wall,  where  necessary,  as  shown  in  the  section  on  the  line  C D 
on  the  plan.  This  work,  including  its  connection  with  the  wharfs  at  the  Lucky-Hole  and  Apple  Rock, 
is  estimated  at  1635/.  5s.  9d. 

This  may  be  considered  a large  sum,  but  will  nevertheless  be  required  to  render  the  access  to  the 
harbour  convenient.  It,  however,  would  appear,  from  the  public  nature  of  Elie  harbour,  and  its 
connection  with  one  of  the  most  valuable  districts  of  Fife,  that  the  road  trust  will  come  forward  in  aid 
of  the  funds,  which  may  be  necessary  for  rendering  this  central  harbour  ascessible  as  a place  of  public 
and  general  resort. 

Sir  Ralph  Anslrutker,  and  the  other  Promoters  Robert  Stevenson  & Son. 

of  the  Improvement  of  Elie  Harbour. 


y 
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ing a Harbour  of 
Refuge. 
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Appendix  C. 
Elie. 


Estimate  of  the  Expense  of  Improving  the  Harbour  of  Elie,  agreeably  to  the 
and.  foregoing  Report. 


accompanying  p\an 


No.  103. 

Stevenson,  on  form- 
ing a Harbour  of 
Refuge. 


Rebuilding  Old  Pier  Head. 


935  cubic  ya'ds  in  outward  walls  and  parapet,  at  22s.  6d.  . . . 1051  }7  5 

770  cubic  yards  of  hearting  between  the  outward  walls,  at  3s.  6 d.  . . 134  15  q 

10S  superficial  yards  of  pitching  on  the  roadway  of  the  pier,  at  Is.  6d.  . 40  10  0 

ISO  cubic  feet  of  timber  work  in  defenders,  with  iron  work  and  fixing, 

at  5_f* 45  0 0 

96  cubic  feet  in  boat  stairs,  at  Is.  . . . . . . ; 4 16  0 


, , 1276  18  6 

Incidents,  at  10  per  cent.  . . . . . . . 127  13  10 


£1404  12  4 

Masonry  in  Pier  at  Apple  Roch. 

155  cubic  yards  in  outward  walls  for  end  or  breast  of  quay,  at  35s.  . . £ 271  5 0 

267  cubic  yards  of  ditto,  ford  sides,  at  25s.  ......  333  15  q 

600  yards  of  hearting,  at  3s.  . . . . . . . . 90  0 0 

Dressing  foundations  in  rock  ......  . 42  0 0 

166  superficial  yards  of  pitching  .......  62  5 0 


Contingencies,  at  10s.  per  cent. 


799  5 0 
79  18  6 


The  Lucky-Hole. 

To  the  expense  of  forming  and  completing  the  deep  water  wharf  at 
the  Lucky-Hole,  calculated  upon  similardata  as  the  above 


£879  3 6 
£1055  0 2 


Roadway  across  the  Swash-way,  and  till  it  joins  the  Two  Deep-Water  Wharfs. 
6,213  cubic  yards  of  filling  in  the  road  of  450  yards  in  length,  and  of  the 
average  depth  of  5 feet,  and  20  feet  in  width  at  top,  with  talus  walls 
sloping  outward,  at  an  angle  of  45  degrees,  at  2s.  6c?.  £776 

1,560  superficial  yards  of  talus  walls,  in  the  line  of  the  swash  dyke,  at 

7s.  6d. 

500  lineal  yards  of  forming,  dressing,  and  roadmaking,  at  5s. 


Summary  Estimate. 

For  rebuilding  pier 

For  deep-water  pier  at  Apple  Rock 

Ditto  ditto  at  the  Lucky-Hole  .... 
For  road  across  the  swash-way  continued  to  the  deep-water  piers 


585 

0 

0 

125 

0 

0 

I486  12 

6 

148 

13 

3 

£1635 

5 

9 

£1404  12 

4 

879 

3 

6 

1055 

0 

2 

1635 

5 

9 

£4974 

I 

9 

No.  104. 
The  Master 
Mariners  of  St. 
Monance,  on  the 
value  of  Elie  as 
a Harbour  of 
Shelter,  &c. 


No.  104. 

The  Master  Mariners  of  St.  Monance  on  the  value  of  Elie  as  a Harbour  of  Shelter , fyc. 

St.  Monance,  February  27, 1838. 

Foa  these  several  weeks  past  our  town  has  exhibited  all  the  stir  and  bustle  imaginable  from  the 
excitement  of  bad  weather;  never  did  the  fishermen  of  St.  Monance  experience  more  trying  scenes, 
threat  praise  is  due  to  Captain  Randall  and  crew  of  the  Coast  Guard  at  Elie  for  his  unwearied  and 
indefatigable  perseverance  in  preserving  the  boats  that  came  to  that  port.  On  Saturday,  the  17th 
±ebruary,  the  Coast  Guard  assisted  five  large  boats  into  Elie  harbour;  and,  from  the  heavy  sea  on,  the 
first  boat  with  the  crew  would  have  perished,  but  for  them.  On  Saturday,  the  24th,  David  Man 
(on  tus  passage  from  Leith  to  this  port)  was  obliged  to  put  into  Elie  with  his  boat  by  stress  of  weather, 
and  was  kindly  assisted  and  preserved  by  the  activity  of  this  useful  establishment.  These  two  cases 
are  sufficient  to  establish  the  importance  of  Elie  harbour,  for  were  it  not  for  this  place,  and  particularly 
the  assistance  always  at  hand,  the  fishers  of  St.  Monance,  Pittenweem,  and  Cellardykes  would  not  be 
able  to  follow  their  hardy  and  too  often  dangerous  vocation  to  the  extent  they  now  do ; but  if  these 
two  cases  are  not  sufficient  for  this  purpose,  we  would  ask  the  survivors  of  that  awfully  destructive 
gale,  from  the  S.E.,  on  the  20th  February,  1833,  what  would  have  become  of  them  had  not-the  Coast 
Guard  boat  lam  outside  to  wave  in  seven  boats,  seen  coming  up  from  the  May  and  running  for 
Gockleraill  Burn,  when  five  saw  the  signals  and  hauled  up  for  the  harbour,  and  got  in  safe  while,  the 
twosternmost,  not  seeing  the  signals  till  too  far  to  leeward,  kept  their  course,  and  one  foundered  with 
all  hands  on  board  off  the  Vows  ! There  were  on  this  ever-to-be-remembered  day  in  all  seven  boats, 
with  forty-two  men,  saved  by  taking  Elie  harbour,  ruinous  as  the  pier  and  sea  wall  are.  It  is  well 
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known  that  Elic  lias  been  considered,  and  justly,  a refuge  harbour  for  these  two  or  three  hundred  Appendix. 

vears  and  to  be  the  only  place  in  the  Firth  where  during  easterly  gales  boats  and  vessels  can  go  in  or  

out  at  pleasure,  while  all  other  harbours  would  prove  destructive  to  those  attempting  them  under  like  Elie. 

circumstances.  As  to  vessels  we  dont  say  much,  but  we  have  heard  from  time  to  time  that  all  who  

run  for  Elie  in  westerly  gales  experience  the  same  assistance  as  our  boats,  and  that  many  a vessel  and  *Jo.  104. 
crew  have  been  saved  by  the  Coast  Guard.  We  only  regret  the  deplorable  condition  of  that  ruinous  ^be  Master 
haven,  and  we  hope  before  long  that  some  person  or  persons  will  come  forward  and  repair  that  useful  Mommca  on  the 
place  of  such  importance  to  seamen.  We,  the  undersigned,  wish  to  express  our  gratitude  to  that  value  of  Elie  as 
gentleman  and  his  crew  for  their  kind  assistance  ; and  we  trust  that  our  brethren  in  the  neighbourhood  aHarbourof 
will  come  forward  with  us  and  express  their  thanks  for  their  unwearied  exertions.  Never  did  men,  we  Shelter,  &e. 
believe,  in  that  service  exert  themselves  better. 

David  Marr,  and  10  others. 


PlTTENWEEM. 
No.  105. 

Return  to  Order  of 
the  House  of  Com- 
mons of  the  9th 


PITTENWEEM. 

No.  105. 

Return  lo  Order  of  the  House  of  Commons  of  the  9th  August,  1844. 

Pittenweem,  February  5,  1845. 

1.  Rotal  Charter  granted  by  King  James  V.  of  Scotland,  in  favour  of  John  Rowell,  Prior  of  August,  1844. 
Pittenweem,  and  convent  thereof,  dated  at  St.  Andrews,  the  24th  day  of  February,  1542,  and  of  his 
reign  the  28th  year,  by  which  Charter  Kis  Majesty  erected,  made,  and  created  “Viliam  et  terras  de 
Pittenweem  cum  pertinentibus  in  liberum  burgum  regalem  pro  perpetuo,  &c.,  cum  anchoragiis  seu 
omnibus  aliis  commoditatibus  aut  libertatibus  portus  et  pleni  maris,  et  secuti  burgam  de  Edinburgh  seu 
alios  burgos  infra  regnum  in  burgum  regalem  c-fficitur,1’ 

2.  Charter  granted  by  the  said  John  Rowell,  with  the  consent  of  the  foresaid  most  noble  Prince  and 
others,  of  date  the  12th  day  of  February,  1547,  in  favor  of  the  provost,  bailies,  council,  community, 
burgesses,  and  inhabitants  of  the  said  burgh.  “ Cnmque  anchoragiis  ac  omnibus  commoditatibus 
proficiis  et  libertatibus  nostri  portus  et  pleni  maris  de  Pittenweem  et  salt  pauis  pro  manutentione 
reparatione  et  conservatione  de  lie  (bulwark)  in  dicto  nostro  porto  construit  et  aliter  in  dicti  nostri  burgi 
etejusdem  reipublicse  usus  in  perpetuam  disponendis  et  applicandis.” 

3.  Instrument  of  Sasine  following  thereon,  dated  the  11th  day  of  October,  1549. 

4.  Act  of  King  Charles  I.  and  the  estates  of  the  Parliament  of  Scotland,  passed  at  Edinburgh 
on  the  ‘28th  day  of  June,  1633,  ratifying,  approving  of,  and  confirming  the  foresaid  Charters  and 
infeftment. 

The  Reporter  begs  to  state  that  there  are  no  maps  of  the  harbour  or  port  in  possession  of  him  or  his 
colleagues  in  office;  that  there  are  not  any  reports  by  engineers  or  other  officers  respecting  the  port  or 
harbour ; and  that  there  have  been  no  complaints  made  to  the  magistrates  as  to  defects  in  the  said 
harbour. 

Humbly  reported  by 

Win.  Wilkie,  C.  M. 


No.  106. 


Return  of  Income  and  Expenditure  for  the  Years  1842,  1843,  and  1844. 


No.  106. 
Return  of  Income 


Income. 

1842.  : 

1843. 

1844. 

1 

Expenditure. 

1842. 

1843. 

1844,  the  Years  1842, 

. 1843,  and  1844. 

Total  income  byl 
lease  . . . / 

£.  *.  d. 
99  5 0 | 

£.  «.  d. 
80  5 0 

£.  s.  d. 
55  10  0 

Salaries,  fees,  &c. 
Repairs  of  bar-) 
bour,  &c.  . . J j 

£.  a.  d.  i 
6 10  0 
145  3 2 

£.  f.  d. 
10  14  0 
65  14  10 

I £.  i.  d. 
7 4 0 
21  19  7 

151  13  2 

76  8 10 

29  3 7 

N.B.— Dues  are  levied  under  an  Act  of  the  Parliament  of  Scotland,  1633,  confirming  the  Royal  Charters  in 
favour  of  the  burgh,  which  conferred  the  rights  to  exact  customs,  anchorage,  &c.,  aud  subsequent  minutes  of  the 
town  council  modifying  the  tables  of  rates  as  the  altered  circumstances  of  the  time  required. 

Pittenweem,  November  29,  1844.  "W.  Wilkie,  C.M. 


ANSTRUTHER. 


AXSTRDTHER. 


No.  107. 

Return  to  Order  of  the  House  of  Commons  of  the  9th  August , 1 844. 

Anstruther,  February  12, 1845. 

1.  The  town  acquired  right  to  the  harbour  of  Anstruther,  with  all  and  sundry  the  customs,  anchor- 
ages,  profits,  privileges,  casualties,  and  commodities  of  the  same,  conform  to  two  Charters  grantedin  the 
years  1564  and  1580,  by  Sir  John  Anstruther,  of  that  ilk,  followed  by  infeftments,  and  subsequently 
confirmed  by  Royal  Charter,  erecting  the  town  with  the  haven  into  a free  burgh  royal.  These  title 
deeds  are  not  in  possession  of  the  town,  but  appear  to  have  been  produced  in  a process,  in  which  the 
town  was  a party,  before  the  Court  of  Session,  about  the  year  1762. 

, *•  The  town  is  not  in  possession  of  any  Acts  of  Parliament,  or  Charters  and  Commissions  relative  to 
the  harbour,  but  the  magistrates  and  council  act  on  a table  of  customs,  anchorages,  and  shore  dues, 
made  out  by  the  town  council,  of  date  the  11th  September,  1731.  f 

*>•  There  are  no  maps  or  reports  by  engineers  as  to  the  harbour  presently  in  the  town  8 possession  j 
but  a plan  of  the  harbour  was  made  out  a number  of  years  since  by  Mr.  Stevenson,  civil^  engineer, 


No.  107. 

Return  to  Order 
of  the  House  of 
Commons  of  the 
9th  August,  1844. ' 
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Anstruther. 
No.  107. 

Return  to  Order  of 
the  House  of  Com- 
mons, of  the  9th 
August,  184-1. 


No.  108. 

Return  to  Address 
of  the  House  of 
Commons  of  the 
29th  July,  1844. 


Crail. 

No.  109. 

Return  to  Order  of 
the  House  of  Com- 
mons of  the  9th 
August,  1844. 


No.  110. 

Leslie,  on  forming 
an  Asylum  Har- 
bour at  Rome,  on 
the  eastern  part  of  ! 
the  Town  of  Crail. 
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which  was  sometime  ago  given  to  Mr.  Mitchell,  the  engineer  to  the  Board  of  Fisheries,  to  assist  V 
in  making  a survey  in  connection  with  a proposed  low-water  harbour,  at  Craignoon,  in  the  immed  ™ 
neighbourhood.  This  plan  has  not  yet  been  returned.  late 

4.  Neither  is  the  town  in  possession  of  any  complaints  relative  to  defects  of  said  harbour. 

Reported  by 

George  Darcie,  C.  M. 

Note.— ’The  magistrates  are  in  course  of  making  inquiries  after  certain  documents  bearing  upon  th 
above  matters,  and  if  successful  in  the  search,  a supplementary  return  will  be  forwarded.  ° 6 

G.  D. 


No.  108. 

Return  to  Address  of  the  House  of  Commons  of  lhe29lh  July,  1844. 


Iucomc. 

1841.  1 

1842.  : 

1843. 

Expenditure. 

1841. 

1842. 

1813. 

Anchorage  and! 

Shore  Dues  . . j 

£.  s.  tf. 
161  0 0 ' 

£ j.  d. 
161  0 0 

£.  *.  d. 
172  0 0 

Repairs  of  piers! ' 

and  wharfs  . . j 

Quarrying  out  rocks) 
in  fairway  . . j 

£.  3.  d. 

11  10  0 

6 0 0 

£.  *.  d.  i 
20  10  0 ! 

*r  ».  j. 
11  0 0 

17  10  0 j 

20  10  0 

11  0 0 

The  dues  are  levied  under  authority  of  the  Magistrates  and  Town  Council. 

Anstruther,  December  11,  1844.  George  Darcie,  C.M, 


CRAIL. 

No.  109. 

Return  to  Order  of  the  House  of  Commons  of  the  9th  August,  1844. 

The  magistrates  and  town  council  of  this  burgh  act  under  the  authority  of  the  Charters  granted  by 
Robert  I.,  and  Robert  II. ; ratified  by  Mary  in  the  year  1535,  and  confirmed  by  a Charier  granted 
by  Charles  I.  in  1635. 

The  council  have  not  iu  their  possession  any  plan  of  the  harbour,  neither  have  any  complaints  been 
made  of  its  defects. 

Alexander  Sim,  Treasurer. 


No.  110. 

3Mr.  Leslie,  C.E.,  onformina  an  Asylum  Harbour  at  Rome,  on  the  Eastern  part  of  the  Town  of  Crail. 

Dundee,  April  30,  1846. 

Agreeably  to  instructions  given  me  by  the  magistrates,  I,  last  July,  examined  the  harbour  of 
Crail  and  the  adjacent  coast,  and  more  particularly  the  cove  or  natural  harbour  of  Rome,  lying  imme- 
diately to  the  east  of  the  town,  which  had  been  pointed  out  as  forming  a very  eligible  site  for  a low- 
water  or  asylum  harbour.  I have  since  then  had  an  accurate  survey  made  of  the  coast  from  Kilminning, 
about  one  mile  east,  to  another  point  about  one  mile  west  of  Rome  harbour,  and  have  had  soundings 
taken,  and  the  sets  of  the  tide  carefully  observed.  These  are  all  laid  down  on  the  accompanying  plan, 
on  which  I have  drawn,  in  red  lines,  a design  for  an  asylum  harbour,  made  out  after  having  consulted 
and  heard  the  suggestions  of  nautical  men  and  others  well  acquainted  with  the  coast. 

The  proposed  site  has  very  considerable  nautical  advantages,  from  its  being  much  sheltered  by  the 
high  land  and  rocks,  both  on  the  east  and  west,  and  having  clear  ground  and  good  anchorage  imme- 
diately off  ihe  entrance,  and  for  a considerable  extent  in  either  direction  outside. 

It  13  a part  of  the  Firth  where  the  shelter  of  a harbour  is  very  much  wanted,  to  save  vessels  from 
having  to  run  up,  in  easterly  gales,  to  the  lee  of  Inchkeith,  or  to  Burntisland  Roads,  or  even  above 
Queensferry ; and  where  it  would  be  of  great  use  also  in  westerly  gales,  which,  although  they  do  not 
raise  such  a heavy  swell  in  the  Firth  of  Forth  as  those  off  the  German  Ocean  do,  are  nevertheless  more 
frequent  and  often  more  violent ; so  that  it  is  no  uncommon  thing  for  vessels  to  be  blown  out  of  the 
Firth  by  a heavy  south-wester,  for  want  of  some  secure  place  of  refuge  which  they  might  run  to. 

There  are  two  plans  laid  down,  of  which  the  larger  has  a depth  at  its  mouth  of  18  feet  at  low  water 
of  spring  tides.  It  encloses  an  area  of  16  acres,  covered  at  low  water,  and  having  a depth,  at  that 
state  of  the  tide,  varying  from  5 to  18  feet,  and  23  acres  between  low  water  and  high  water,— thus 
giving  a total  area  at  high  water  of  39  acres. 

The  space  below  low  water  has  a clear  bottom,  all  except  one  sunken  rock,  which  might  be  blown 
up  or  buoyed.  The  shore  above  low  water  is  very  rough  and  uneven,  consisting  of  rocks  and  large 
stones,  which  would  serve  for  the  hearting  or  foundation  of  the  piers,  and  their  removal  would  increase 
materially  the  available  area  of  the  harbour.  Some  of  the  ridges  of  rocks  might  be  left,  with  advan- 
tage, to  form  a shelter  for  an  inner  harbour ; and  there  would  be  ample  room  and  great  facilities  for 
constructing  a wet  dock,  or  a repairing  dock,  or  slip,  between  high  and  low  water. 

Lest  this  plan  should  he  thought  to  be  on  too  extensive  a scale,  there  is  also  a plan  of  a smaller 
harbour,  shown  by  red  dotted  lines,  with  its  mouth  placed  where  there  is  a depth  of  16  feet  at  low 
water  of  spring  tides.  It  encloses  an  area  of  8 acres  below  low  water,  and  varying  in  depth  from 
5 to  16  feet,  and  of  15 A acres  between  high  water  and  low  water, — thus  making  the  total  area,  inclosed 
within  the  piers,  23j  acres. 
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Thp  advantages  of  the  smaller  plan,  are,  on  the  whole,  nearly  the  same  as  those  of  the  larger  one,  Appendix  C. 

^ tine*  that  the  deep  water  space  is  much  reduced.  The  mouth  would  be  rather  more  sheltered  by 
®x.cep  ° embayed  ; but,  for  the  same  reason,  there  would  be  less  facility  for  vessels  leaving  the  GRail. 

hrbour  with  a wind  right  in ; as  in  that  case  it  would  be  more  difficult  to  lie  such  a course  as  would  No  ^ J() 

1 ,he  projecting  points  of  rocks  situated  on  the  east  and  west  of  the  harbour.  Leslie, on  forming 

The  mouth  of  the  larger  harbour  is  open  (by  magnetic)  from  E.S.L.  to  S.W.  by  W.,  or  1 1 points  an  Asylum  Har- 

. v water;  and  for  some  hours  before  and  after  high  water,  there  is  a point  or  more  to  spare  on  hour  at  Rome,  on 
‘h  side  with  sufficient  depth  over  the  rocks,  so  that  it  would  be  possible  for  a sailing  vessel  to  the  eastern  part  of 
£h  ne  a course  from  the  harbour  mouth  out  to  sea,  in  any  direction  of  the  wind.  . the  Town  of  Crail. 

As  the  beach,  for  a great  distance  on  either  side,  is  bare  rock,  without  any  sand  or  shingle  over  it, 
nd  as  there  is  no  considerable  stream  near,  to  bring  down  sand  or  mud  from  the  land,  there  seems 
no  reason  to  apprehend  any  danger  of  deposits  taking  place  in  the  harbour,  so  as  to  reduce  its  avail- 
ihle  depth  in  any  material  degree. 

The  harbour  mouth  is  made  200  feet  wide.  Of  course  a smaller  width  would  give  more  perfect 
, u ins;de  but  it  would  increase  the  difficulty  of  taking  the  entrance,  and  it  would  promote  the 
tendency  if  there  were  any,  to  silt  up.  The  harbour,  according  to  the  larger  design,  would  be  fit  to 
afford  shelter  and  floating  accommodation  at  low  water  to  above  100  vessels,  averaging  100  tons 
When  each  if  the  piers  were  built  upright  inside,  so  as  to  allow  vessels  being  berthed  alongside 
nf  them  • and  according  to  the  smaller  design,  it  would  accommodate  nearly  half  that  number  of  a 
imilar  tonnage  • and  as  there  would  be  no  objections  to  the  smaller  class  of  vessels  taking  the  ground, 
a great  many°small  craft  might  be  accommodated,  in  addition  to  the  number  mentioned,  upon  the 

Tf^ a *^00 in »°  breakwater,  or  any  similar  form,  were  adopted  for  the  inner  face,  there  might  be  con- 
siderable economy  in  the  construction,  but  it  would  make  the  harbour  much  less  commodious,  and 

PICoBMin'1li?MoTe«d5,  and  the  inner  face  of  the  pier.,  to  be  built  under  low  water  by  caisson,  or 
»vork  and  the  back  slope  founded  on  rubble  stones,  thrown  down  promiscuously  under  water, 
and  brought  up  from  that  level,  of  good  pitching,  with  a high  and  substantial  protecting  parapet,  the 
larger  plan  would  cost,  according  to  my  estimate,  142,500/.,  and  the  smaller  plan  107,600/. 

Supposing  the  inner  face  also  to  be  founded  on  stones,  tumbled  into  the  water,  and  formed  above  low 
waterwith  a pitched  slope,  and  the  outer  face  to  have  no  parapet,  the  cost  of  the  larger  plan  would  be 

10f  AS  breakwater6  plan  were  adopted,  a wooden  gangway  might  be  carried  along  for  access  to  the 
rmtpr  head  when  the  sea  is  breaking  over  the  masonry. 

No  information  has  been  given  for  my  guidance  as  to  what  extent  of  aCC°™^ 
required  or  is  expected,  or  as  to  what  expense  I m.ght  venture  to  propose  to  be  laid  out  on  the 'Works , 

2 as  it  appears  to  me,  that  either  of  the  plans,  or  any  other  that  could  he  proposed 

purpose  iuTiew,  would  be  too  expensive,  unless  taken  up  by  the  Government  as  a aational  harbour  of 
mfrnre  or  some  other  public  fund  be  provided  for  itserection  and  maintenance,  it  would,  in  my  opinion, 
ifffok  dSJ^r. Ilm  larger  pin  should  he  adopted.  Still,  however,  the 
afford  very  good  shelter  and  considerable  accommodation,  and  would  be  a very  great  advantage 
almos/every  class  of  vessels  frequenting  the  Firth  of  Forth  or  passing  the  moutl t ot£  1 « 

the  means  of  saving  much  loss  of  time  in  working  up  or  down  the  birth,  and  of  preventing  many 
disastrous  shipwreck.  James  Leslie. 
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■e  levied  under  the  authority  of  the  magistrates  and  town  council  of  Crail. 

Alexander  Sim,  Treasurer. 


St.  Andrews. 


ST.  ANDREWS. 

No'  112'  No.  112. 

Retur„  ,0  Order  of  the  House  of  Commons  of  the  9th  August,  1844.  JSSa“e  ofCom-' 

1 The  mavi.lr.les  and  town  council  of  St.  Andrews,  were  by  Charter  dated  18th  August,  1614  ' °“'h“  9,h  of 

graut^iuTv^o/  the  2,  by  George,  then  Archbishop  of  St.  ^ '8M- 

anchorages,  customs,  commodities,  and  dues  of  the  harbour,  eKeptmg “ S 
his  successors,  the  large  custom,  belonging  to  them,  and  the  liberty  of  Admto.lty of  the 

This  Charter  was  confirmed  by  a Charter  of  King  James  VI.,  dated  the ' “ * city. 

The  whole  customs  and  dues  of  the  harbour  are  now  levied  by  the  magistrates,  on  beh  1 

2.  A copy  of  a map  of  the  harbour  is  herewith  sent.  . council  of 

3.  There  are  herewith  sent  excerpts  from  the  minutes  of  meeting  of  the 

St.  Andrews,  relative  to  complaints  made  to  the  magistrates  m to  t ^ ^ec^so^  ^ the  Commissioners 
with  copy  of  a memorial  and  petition  presented  !".1816  by  f bridges  Nothing  appears  to 

appointed  by  Parliament  for  the  improvement  of  Highland  roads  and  br  dg  . g l P 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


Appendix  C. ' 
St.  Andrews. 
No.  112. 


No.  113. 
Memorial  of  the 
Provost,  Magis- 
trates, and  Town 
Council,  to  the 
Commissioners  of 
Highland  Roads 
and  Bridges. 
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have  been  done  on  this  memorial  and  petition,  with  the  exception  of  what  may  be  gathered  fV 
excerpt  of  the  council  minutes  of  17th  July,  1816  (No.  114).  The  engineer’s  report  alluded  t' 
the  memorial  cannot  be  found.  It  may  possibly  be  in  the  possession  of  the  above  Parliamentar  ■ 0°  lR 
mission.  ^ ^om' 

H.  L.  P.  Playfair,  Provost,  St.  Andrews. 


No.  113. 


Memorial  of  the  Provost , Magistrates , and  Town  Council,  to  the  Commissioners  of  Highland  Road- 
and  Bridges.  as 

The  Memorial  and  Petition  of  the  Lord  Provost,  Magistrates,  and  Town  Council,  of  the  Royal  Bum] 
and  Metropolitan  City  of  St.  Andrews,  J r° 1 

Most  humbly  states, 

That  the  harbour  of  St.  Andrews,  from  a want  of  repair,  has  fallen  into  great  decay. 

That  this  has  arisen  partly  from  the  decay  of  the  trade  in  the  city,  and  partly  from  the  dangerous  and 
ruinous  state  in  which  the  harbour  has  for  some  time  been,  deterring  mariners  from  frequenting  the 
port,  and  from  the  funds  of  the  city  being  totally  inadequate  to  make  any  substantial  repair  thereon 
The  harbour  of  St.  Andrew’s  is  of  much  general,  as  well  as  local  advantage  ; situated  at  the  bottom 
of  a deep  bay,  it  is  rendered  dangerous,  by  being  often  mistaken  by  mariners  for  the  Firth  of  Forth' 
a ship  once  embayed  in  a storm  from  the  east,  I etwixt  the  Firth  of  Forth  and  Tay,  can  take  no  other 
harbour  but  St.  Andrew’s,  and  from  its  ruinous  state,  vessels  have  been  stranded  and  lost  off  the 
harbour. 

The  state  of  the  harbour  has  long  been  a matter  of  complaint  by  marinei-s  fraquenting  this  stormy 
and  dangerous  coast,  and  the  magistrates  have  been  long  employed  devising  means  to  remedy  the  evil 
complained  of.  The  means  considered  most  likely  to  attain  so  desirable  an  end,  was  an  extension  of  the 
piers,  of  which  the  magistrates  procured  a plan  and  an  estimate  of  the  expense,  and  which  plan 
accompanies  this  memorial.  The  estimated  expense  amounts  to  betwixt  3000/.  and  3200/.  and  the 
city  being  totally  unable  to  raise  more  than  600/.,  the  magistrates  laid  the  plan  and  estimate  before  the 
Commissioners  of  the  Royal  Burghs  of  Scotland,  assembled  at  their  annual  convention  ; and  the  liurghs 

having  deliberated  thereon,  and  having  read  and  considered  the  report  of  Mr.  Stevenson,  engineer  to 
the  royal  burgh,  they  approved  of  the  plan,  considering  it  of  much  benefit  to  the  mercantilelnterest 
as  well  as  of  great  advantage  to  the  city  of  St.  Andrew’s;  and  they  voted  600/.  of  their  funds  for 
carrying  into  effect  the  improvement. 

In  the  ensuing  convention,  the  royal  burgh  again  considered  the  situation  of  the  harbour  of 
St  Andrew’s,  and  unanimously  recommended  it  to  the  consideration  of  Parliament  as  a matter  of 
public  interest  and  utility,  and  they)  directed  their  agent  to  lominunicate  their  opinion  to  all  the 
members  of  Parliament  connected  with  the  royal  burghs  of  Scotland,  and  to  request  them  to  give 
their  assistance  in  procuring  a grant  of  money  to  c irry  through  the  work. 

The  magistrates  beg  leave  to  remind  the  commissioners  of  the  ancient  grandeur  of  the  city,  of  its 
being  the  oldest  University  in  Scotland,  and  its  early  and  long  continued  connection  with  the 
principal  events  in  Scottish  history. 

They  beg  leave  to  state  that  the  harbour  has  been  always  considered  as  a matter  of  national 
importance  from  the  earliest  period  ; and  that  iu  the  year  1728  a brief  was  obtained  (of  which  a copy 
eX  J I™?,  collectl<J.n  111  f11  lhe  churches  and  chapels  of  Great  Britain,  and  a sum  of  betwixt 
by  the  Patent  ^ W3S  C0  ected’  which  was  exPemled  on  tlle  harbour  by  the  Commissioners  appointed 

o.  maf?'strijjss  beg  leave  to  assure  the  commissioners  that  the  improvement  of  the  harbour  of 
o . n rew  s will  lessen  the  danger  of  navigation  on  a dangerous  and  stormy  coast  exposed  to  violent 
eto  ms  from  the  east,  and  save  many  lives  and  much  merchandize. 

• * 6 ”a=istrates  are  read/’  ^ necessary,  to  prove  all  the  statements  in  this  memorial,  and  to  enter 

r-fk/n  en=ao«ments  and  under  such  directions  as  to  the  Commissioners  may  seem  proper,  and 
at  ully  to  apply  the  money  to  the  repair  of  the  harbour;  they  therefore  pray  your  Honourable 
ommission  would  grant  to  them  the  sum  of  2000/.,  or  such  sum  as  you  may  judge  expedient  for  this 
necessary  and  useful  purpose.  J 1 

And  your  petitioners  shall  ever  pray. 


(Signed)  Rob.  Meld  rum,  Provost. 

Rob.  Key,  Dean  of  Guild. 

James  Todie,  Bailie. 

B.  Alex.  Meldrum,  Bailie. 

?,ead’  aPProved  of.  signed,  and  sealed  by  the  common  seal  of  the  city  of  St.  Andrew’s,  and  by 
authority  of  the  magistrates  and  town  council  at  St.  Andrew’s,  this  30th  day  of  March,  1816,  by  me, 

(Signed)  Charles  Grace,  Town  Clerk. 


Notes  and  Extracts  fro?n  Minutes  of  Proceedings  of  the  Town  Council  of  St.  Andrews , relative , 
to  the  Harbour,  communicated  by  Major  Playfair,  Provost  of  the  Burgh. 

The  pier  at  the  harbour  was  originally  constructed  of  double  piles  of  wood  fastened  in  the  rock, 
and  large  rough  stones  were  filled  in  between  these  piles.  On  reference  to  the  old  plan  of  the  city, 
prefixed  to  Mr.  Lyon  s History,  there  appears  to  have  been  another  pier,  about  100  yards  to  the  south 
of  the  present  pier,  and  parallel  thereto.  At  what  period  these  piers  were  built  I have  not  been  able 
to  ascertain  probably  about  the  year  1100,  in  the  reign  of  Alexander  T. 

, 1569.— Ihe  stone  pier  was  substituted  for  the  wooden  one  after  the  Reformation,  but  not 
°*  l£e  ^ngtnit  stands  at  present : many  of  the  stones  of  which  it  is  built  were  taken  from  the  ruins 
of  the  Cathedral. 
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, jn  jg-g  tj10  p;er  Was  destroyed  by  a great  storm,  and  a collection  was  made  in  the  churches  for  its  Appendix  (J. 

reparation.  Qt 

In  1662  King  Charles  II.  gave  162Z.  towards  the  Bow  Bridge  and  Pier.  ‘ 

r i7nn  the  Convention  of  Burghs  applied  to  in  regard  to  the  harbour,  and  to  inspect  the  same.  No.  114. 

In  iiuv*  Luo  ° Notes  and  Extracts 

In  1712  the  Cross  Pier  found  to  have  been  much  injured  by  a late  storm.  Proceedings  of 

xr  Amber  8 the  Cross  Pier  rebuilt  and  repaired  : the  Convention  of  Burghs  gave  62Z.  or  1200  the  Town  Council 
jNovemu  > relative  to  the  Har- 

merks  towards  this.  faour_ 

„ . j 1725.  The  Convention  of  Burghs  met  at  St.  Andrews  to  inspect  the  harbour:  they  re- 
d the  south  end  of  the  Cross  Pier  again  damaged : they  inspected  the  town  revenue  and  books, 
expenses,  and  recommended  the  Convention  to  be  appealed  to  ; and  a general  subscription  to  be 
^ ed  through  England  and  Scotland.  This  proposal  appears  to  have  been  attended  with  success, 

™no  less  a sum  than  2700Z.  was  raised  on  this  account. 

May  14  1761.  The  Council  resolve  to  lengthen  the  Long  Pier  as  far  as  the  Beacon  Rock,  with 
the  balance  of  the  money  collected  through  England  and  Scotland  by  H.  M.  Brieve. 

Dec  18.  The  Council  appoint  a committee,  to  call  on  the  trustees  appointed  by  Government 
for  their  accounts  ; and  how  the  2700Z.  collected  has  been  expended. 

1762.  No  answer  having  been  received,  resolved  to  address  the  surviving  trustees  to  account 
for  their  intromissions. 

1765.  Still  no  answer.  Letters  to  he  written  to  the  surviving  trustees,  and  the  heirs  of  such  as 
are  deceased,  for  their  accounts  as  to  the  harbour. 

1766.  No  answer  being  received,  the  Council  empower  two  magistrates  and  their  clerk  to  go  to 
Mr  Be'thune  Clatto,  and  to  Mr.  James  Anderson,  advocate,  who  have  the  keys  of  the  strong  box  of 
the  trustees,  and  to  demand  the  accounts  of  the  trustees  for  inspection. 

1783.  The  above  threat  appears  to  have  succeeded:  a resolution  is  made  to  lengthen  the  pier, 
the  trustees  paying  towards  it  1000  guineas. 

March  26  1783.  An  extract  from  the  minutes  of  the  harbour  trustees  was  read  at  Council,  in 
which  at  a ’meeting  25th  March,  they  resolved  to  expend  1000  guineas  on  extending  the  pier  east- 
wards’to  the  beacon  ; to  deepen  the  harbour  2£  feet,  and  to  remove  the  rocks  called  the  Burn  Stools. 

July  24-  An  offer  made  by  Walter  Bain,  mason,  Dundee,  and  accepted;  and  the  Council  allo- 
cate the  sum  of  14Z.  per  annum  for  fifteen  years  to  the  harbour  trustees,  or  until  the  sum  in  their 
hands  shall  amount  to  500Z.,  payable  from  the  street  dung. 

Dec  20  1784.  Walter  Bain  reports  the  pier  finished,  and  requests  the  work  to  be  inspected  and 
taken  off  his  hands,  and  to  fix  the  time  when  his  upholding  it  for  three  years  is  to  commence. 

The  report  of  men  of  skill  as  to  the  sufficiency  of  the  work  is  received  and  approved  of:  the  term 
for  upholding  is  fixed  at  December  20,  1787  ; the  Council  appointed  Walter  Bam  hereditary  bur- 
gess of  the  city,  free  of  all  expense,  in  testimony  of  the  high  value  they  set  on  his  services. 

Resolve,  to  grant  a site  for  a bathing-house  to  the  trustees  of  the  harbour ; any  revenue  arising 

therefrom  to  go  to  the  harbour  funds:  and  subscribe  10  guineas. 

The  harbour  is  much  filled  up  with  sand  since  the  new  pier  was  built;  men  of  skill  are  ordered 
to  inspect  the  bank,  and  report  how  this  evil  can  be  cured  or  removed. 

June  17  1785.  The  harbour  mouth  being  much  filled  up  with  sand,  estimates  to  remove  it  and 
construct  flood-gates  were  advertised  for,  but  no  offers  were  sent  in.  Walter  Bain  agreed  to  deepen 
the  harbour  2i  feet  for  100 i,  and  wishes  to  he  relieved  from  his  contract,  and  agrees  to  construct 
instead  a new  pier  opposite  the  Fern  Head,  and  to  take  down  the  west  pier  and  rebuild  it  leaving 
28  feet  clear,  and  to  place  flood-gates  in  this  space  to  contain  the  water,  so  that  when  the  tide  is  out 
and  the  gates  opened,  the  rush  of  water  will  clear  away  the  sand  in  tlie  mouth  of  the  harbour.  He, 
the  said  Waite/ Bain,  is  bound  also  to  lift  all  the  loose  stones  at  the  Bum  Stools,  which  he  must 
carry  off,  and  lay  them  down  at  the  head  of  the  south  pier,  stretching  to  the  commencement  of  the 
Bum  Stools : which  is  accepted. 

Nov.  17,  1786.  Walter  Bain  reports  the  sluice  piers  all  finished  except  the  gates,  which  are  to  be 
built  by  John  Edie  of  this  place,  and  wishes  100Z. : granted. 

Oct.  31,  1787.  Walter  Bain, applies  to  he  relieved  from  his  contract  of  the  sluice-gates,  as  they 

"rhe^OTSf defer  doing  so,  as  the  water  runs  out,  the  old  and  new  work  not  being  properly 
secured : they  also  direct  him  to  level  the  Burn  Stools  as  per  agreement,  and  refer  him  to  men  ot 
skill  for  their  report.  _ _ 

Feb.  13,  1788.  A report  from  the  harbour  trustees  laid  before  the  Council,  complaining  of  indica- 
tions of  the  fall  of  the  pier  of  a formidable  appearance. 

March  7.  Report  of  the  downfall  of  the  pier,  February  22nd  last.  _ , 

Also  read  to  the  Council  a report  from  the  annual  committee  of  the  Council,  of  February  27,  that 
one-half  of  the  new  pier  lately  built  by  Walter  Bain  had  fallen  down  on  February  22,  and  that  the 
passage  either  into  or  out  of  the  harbour  was  entirely  obstructed  even  for  the  smallest  vessel  .that 
Walter  Bain  was  sent  for  the  same  day;  hut  has  taken  no  steps  to  clear  the  harbour  or  rebuild  me 
pier. 

Legal  proceedings  commenced  against  Walter  Bain. 

April  1.  The  harbour  trustees  decline  prosecuting,  hut  direct  the  Town  Council  to  do  so;  the 
trustees  agree  to  advance  the  law  expenses,  provided  the  Town  Council  extend  the  peno  pay- 
ment of  the  14Z.  annually,  so  long  as  it  may  be  required  to  indemnify  them : which  is  agree 
Dec.  2.  Captain  Duncan  advanced  certain  sums  for  the  repairs  of  the  harbour,  which  were  going 
on.  A letter  from  Mr.  Bain’s  agent  received,  offering  a compromise  in  money  to  get  clear  ot  me 
whole  work : in  consequence  of  this  law  proceedings  were  delayed  for  a time. 

«•  April  3,  1789.  A minute  of  a conjunct  meeting  of  the  Town  Council  and  Harbour  Trustees, 
requesting  money  to  pay  Captain  Duncan  for  his  advances  in  rebuilding  thepiei,  and  for  c De- 
pleting the  parapet  walls  and  bulwarks  during  the  summer;  the  Council  to  free  the  trustees 
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Appendix  C.  o£  the  expenses  of  the  law  plea,  and  to  get  payment  from  the  trustees  of  such 

possessed  of.  money  as  they  are 

ndreus.  April  2 Th  CounciI  order  that  200/.  be  borrowed  to  finish  the  pier  according  to  M,  * , 

No.  114.  PIan>  as  ^ell  as  the  parapet  and  buttresses;  and  appoint  a committee  to  compromise  mZii  « 8 
Notes  and  Extracts  011  equitable  terms.  1 wun  Mr.  Bain 

tlie  Town  Coiirmfl°^  March  D90.  More  money  authorized  to  be  borrowed  to  finish  the  pier  and  slide* 

relative  to  the  Har-  i 6 s c.e'gates  „now  c.,ear  way  so  much  sand,  that  sharp-pointed  rocks  show  hemsSj'  , 

boor.  damage  the  keels  of  vessels ; the  Town  Council  authorize  10/.  for  clearing  them  away.  ’ and 

April  5,  1791.  The  bulwark  of  the  pier  is  very  much  opened  out;  Robert  Thomusnn  „,i  • 
gravel  being  run  into  the  seams  : a committee  ordered  to  apply  to  men  of  skill  P a™ 

The  Convention  of  Royal  Burghs  granted  200Z.  for  the  harbour  of  St.  Andrews  TNo  nnt:*.  ru- 
in the  Council  minutes.]  L ’°  notlce  of  this 

October  12,  1792.  The  Council  authorize  Dean  of  Guild  Wallace  to  lay  out  5/  in  t>AA-n 
the  former  20/.,  for  deepening  the  harbour.  7 ’ in  addltl0“  to 

December  12.  The  state  of  the  harbour  quays,  and  the  road  along  the  Abbev  wall  from  tU 
pier  being  complained  of : the  estimate  for  the  repairs  40/.  7 fr°m  the  north 

The  flood-gates’  opening  and  shutting  to  be  arranged  by  the  magistrates  at  a reasonable  rate 
■ Nov.  12,  1795.  The  road  to  the  shore  in  a bad  state : ordered  to  be  repaired  by  the  magistrates 
Jan.  21,  1797  The  debts  of  the  city  have  increased  to  such  a large  amount  (20801  7s  1 i,/\ 
he  Councd  has  resolved  to  dispose  of  all  available  property  to  liquidate  the  same  the  edE 
have  arisen  from  the  public  works  at  the  harbour,  at  the  church,  &c,  and  forth? JT 
poor  in  seasons  of  distress,  thus  leaving  the  resources  of  the  city  quite  inadequate  To  nrnrS 

Sn  any  work  of  public  uti,it7:  a11  d“ at  and  such^sst  us 

in  The  Ci‘y  V°‘ed  105'-  be  psid  t0  the  G0vemmmt  Of  “7  le  raised) 

d"re””'S‘h'  2o;-  authorized  for  dispute  to 

them?'  19’  1S°L  The  fl°°d'8*tES  reP°rted  “>  *»  “ * >»d  ‘M‘1  « committee  appointed  to  inspect 

r“sed  f”  Pm'P°se  J and  ata/hTrun  outa 
harbour  d f h pIer  t0  preve"t  aee“ntulation  of  sand  at  the  month  of  the 

WOTk  ‘“BpW  - “ 

600/.  for  repairing  thThTrhnnTbld  Council  tbat  an  application  to  the  Convention  of  Burghs  for 
the  granted  13th  July , 1814,  A petition  seS  forth 

The  estimated  J fw!  ° • , the  harbour  to  prevent  the  encroachment  of  the  sea. 

upon  the  assignation  of  th^hLfd  I2°.W'  Vlt"  ‘°W°  °ffer  to  raise  300/.,  and  borrow  3001  more, 
direction  mAt  such  times  as  they  aeelt!  th'7  Pr"7  th*  Oonvent!on  t0  advance  600f.  tinder  such 


The  harbour  dues  for  three  yearn  1811-12-13 
Harbour  master’s  salary,  51  5s.  for  three  years 
Masons  , carpenters’,  and  labourers’  accounts  for  the 
above  three  years 


£130  0 
15  15 


356  15  10 


is  £390  0 0 


372  10  10 


. eerrphS  f0t  tb“  years  “ I6s’  ***>■  e“h  • <U.  abstract  dated  May  6, 1814. 
Stevenson  on  estimate^was^n^f^  Plan  Por  improving  the  harbour,  as  proposed  by  Mr. 

quired  by  the  city  to  eipend  wSt"  £^£i.l8“  : “ 

Commissioners  for  nEgh^an^roadTand  >5^  ?ecom™e,?d  that  an  application  to  the  Parliamentary 
Committee  appointed  to  draw  up;  read  to  th?  Co^lrT^ 

sionerf  “ e,Xtract  from  the  minutes  of  the  Commis‘ 

them  by  this  city,  requesting  aid  towards  theT*™*0  atld  memorial  late]y  presented  to 

follows: — 41  At  a meeting  of  ti  e Pf  harbour’  ^bichwas  read;  the  tenor  is  as 

commissioners  having  read  the  memonTJtbT  ^orDH,ghland  R°ad*  Bridges,  May  27, 1816,  the 
burgh  of  St.  Andreis  and  ba^nTfvf  °ftbaLord  Provost.  magistrates,  and  to^n  council  of  the  royal 
improvements,  and  satisfied  o7the  nublTuti  it^?  1*  tbe.harbour  of  lbat  place,  and  of  the  proposed 
their  aid  towards  it,  v thC  if  Practicabl^  willingly  lend 

upon  explanation,  mbe  compatible^iththTTJn’T  t0  Wh'C!.‘  are  bound  t0  act’  should  aPP*?r» 
prhiciple  upon  which  fn  aufi  be  aCS  t'  * Andrew,  The 

money  shall  first  be  contributed,  a«d  even  then  the  fu^T  h com.™ners  is.that  an  e1uaI  sal"  of 
hours  are  no  other  than  mav  arise  from  a debt  £ J ' S?*  aPPr°Pnated  to  the  improvement  of  har- 
bour, an  assignation  of  nart  Jf  m . d b due  J10  tbe  commissioners  by  the  trustees  of  Leith  har- 

“s  give,  .by  ti  commissioners.  If  these 

Telford  will  be  dirertpd  nnJfro  m stacles.  l°  the  desires  of  the  inhabitants  of  St.  Andrews,  Mr. 
milted  by  the  memorialists  who  nr*  ore  particular  report  and  estimate  than  that  which  has  been  trans- 
uytne  memorialists,  who  are  requested  to  communicate  with  Mr.  Hope,  W.S.,  for  the  guidance 
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. , j-  'Telford  who  will  be  in  Scotland  before  the  end  of  the  present  summer.  A letter  read  to  the  Appendix  (J. 

p ancil  signed  by  six  persons,  setting  forth  that  no  work  whatever  had  as  yet  been  begun  at  the  

harbour’  which  was  in  a ruinous  state.  bT-  Andrews. 

o'i  1S16.  Gap  at  East  Bents  filled  up.  The  city  to  pay  4/.  No.  114. 

J ^ ’ . . . .......  , . . , , , Notes  and  Extracts 

Anril  7 1819-  The  Council  having  received  numerous  complaints  that  the  harbour  is  choaked  from  proceecjingS 
with  sand  at  the  Cross  Pier,  and  being  of  opinion  that  a sluice-gate  would  be  useful  if  erected  0f  the  Town  Coun- 
uosite  Mitchell’s  fen,  as  originally  proposed  by  Mr.  Telford,  the  engineer  (upon  which  plan  the  cil  relative  to  the 
C iivention  of  Burghs  granted  600/.,  the  first  instalment  of  which  had  only  been  paid)  resolved  Harbour, 
nanimously  to  apply  the  200 1.,  or  as  much  thereof  as  may  be  required  to  the  erection  of  the  flood- 
gates opposite  Mitchell’s  fen,  and  order  estimates  for  the  work  immediately. 

° q t j2  1821.  The  Council  resolve  to  borrow  500/.,  to  be  lodged  in  the  bank,  in  order  that  they 
may  receive  the  400/.  from  the  Convention,  so  as  to  proceed  with  the  harbour  repairs  next  spring. 

July  3 1822.  The  Council  received  estimates  for  the  repairs  of  the  harbour.  Andrew  Keay, 
mason  and  James  Hutton,  wright,  were  the  lowest.  The  plans  and  specifications  were  produced  ; the 
estimates  were  790 1. : the  work  ordered  to  proceed  under  a committee.  Mr.  Haig  empowered  to 
receive  the  400/.  with  interest  due  by  the  Convention  of  Burghs. 

August  10  1822.  The  Council  received  a report  from  their  commissioner  and  assessor  to  the 
Convention,  that  they  had  received  200/.  in  part  of  600/.  voted  by  the  Convention  for  repairs  of  the 
harbour. 

March  11,  1823.  A report  to  be  made  to  Mr.  Stevenson  of  the  breach  in  the  long  pier  made 
lately  by  the  heavy  storm.  Estimates  to  be  taken  in,  and  the  work  to  be  proceeded  with  as  early 
as  possible,  at  the  expense  of  the  town.  The  shore-master  to.  levy  a Id.  per  ton  on  all  vessels 
belonging  to  this  port  going  above  the  flood-gates,  and  2d.  per  registered  ton  on  all  vessels  belonging 
to  other  ports,  they  being  held  liable  for  any  damage  done  to  the  gates. 

March  11,  1825.  The  Council  received  a report  that  a considerable  portion  of  the  harbour  quay, 

ODDOsite  to  the  town’s  coal  yard,  possessed  by  John  Foreman’s  heirs,  had  lately  fallen  down.  Esti- 
mates were  taken  for  the  work ; Andrew  Keay  offered  to  rebuild  the  same  for  40/. : referred  to  a 
committee  to  see  the  work  properly  executed. 

May  14,  1827.  Mr.  Smith  stated  to  the  Council  that  it  would  be  of  material  advantage  to  the 
harbour  were  two  wooden  ladders  constructed  and  fixed  near  the  outer  end  of  the  north  pier,  and 
the  other  near  the  sluice  gates  ; also  if  a mooring  chain  and  buoy  were  laid  down  east  from  the  harbour 
in  such  a situation  as  would  enable  vessels  to  warp  out  in  a contrary  wind.  The  council  N^om 
the  same  to  be  procured,  and  they  appoint  as  a committee  for  that  purpose,  Dean  of  Guild  Mitchell, 

Bailie  Smith,  and  Deacon  Wemyss. 

July  23, 1827.  The  provost  then  stated  that  the  rocks  eastward  of  the  cross  pierto  the  end  of 
the  long  pier  formed  a great  obstruction  to  vessels  coming  in  to,  and  going  out  of,  the  harbour,  and 
that  two  vessels  had  lately  received  damage  thereon  ; he  therefore  moved  that  a committee  should 
be  appointed  to  ascertain  the  best  mode  ot  rectifying  this  evil.  The  council  having considered the 
statement  of  the  provost,  appoint  as  a committee,  Dean  of  Guild  Mitchell,  Bailie  Smith,  and  Deacon 
Wemyss,  with  power  to  said  committee  to  contract  for  the  work  that  may  be  considered  necessary  tor 
removing  these  obstructions. 

March  10,  1832.  The  provost  stated  to  the  Council  that  a part  of  the  quay  opposite  to  Mrs. 

Leslie’s  was  at  present  in  a hazardous  state,  and  apparently  falling,  and  that  it  would  be  necessity  to 
have  it  immediately  repaired.  The  council  having  considered  the  provost  s statement,  the,  i nxniU 
as  a committee  to  get  the  above  repair  executed,  Bailie  Bark,  Mr.  George  Mitchell,  and  Mr.  Kobert 
Pringle. 

Oct.  10,  1832.  It  having  been  represented  to  the  Council  by  Mr.  Robert  Pringle  that  a bank  of  rock, 
and  other  obstructions  lying  near  the  mouthof  the  harbour  have  occasioned  great  inconvenience  audios rio 
vessels  frequenting  the  port,  and  that,  'f  0*  sai<i  Iock  “a  °tet™;,ons(  were  re  moved,  I two  eM  nun e 
of  water  would  bi  obtained  into  the  harbour,  and  the  expense  would  not  exceed  15L  13.  the  Coime  1 
appoint  as  a committee  to  inspect  the  same,  and  to  carry  the  improvement  rote , effect,  Mr.  Mitchell, 

Mr.  Edie,  Mr.  Robert  Pringle;  Bailie  Kirk,  Mr.  James  Hutton,  Mr.  John  Thomson,  and  Convener 
"Watson  j Mr.  Mitchell  to  be  convener,  and  any  three  a quorum. 

Sept.  8, 1834.  The  provost  then  suggested  that  a committee  should  be  ^ 

and  report  as  to  the  necessary  repairs  to  be  executed  on  the  harboured  proposed  that  it  ^hould 
be  composed  of  Bailie  Cruiksliank,  Messrs.  Alexander  Thomson,  James  Gibson,  \pil>am  Stobie  Kobert 
Pringle,  and  John  Kennedy  ; Mr.  Cruikshank  to  be  convener,  any  three  a quorum,  and  to  report. 

Sept.  23,  1834.  Which  day  Bailie  Cruiksliank,  as  convener  of  the  JJJS 

Council  to  consider  the  state  of  the  harbour,  gave  in  the  following  report  .—  .^e  K £e 

by  the  council  to  inspect  the  harbour,  &c.,  have  to  report,  that  after  examinm  the  harbour  being  in 
unanimously  of  opinion  that  the  rock  on  which  the  pier  is  built  projects  t o far  > ^ ^ 

some  places  from1 6 to  10  feet  deep,  with  sharp  corners,  wh.ch  .re  very  in lumas,  ^ “Jrt 

with  considerable  risk  to  vessels  going  out  and  coming  into  the  bar  our,  ee  f eet  of  the  pier, 

part  of  it.  The  committee  would  recommend  these  corners  to  be  taken  off  till  w of  8UStajning 

and  curved  out  downwards,  that  the  side  of  a vessel  might  lie  there  without  e , I beginning 
any  injury.  The  committee  would  also  recommend  that  a cut  be  made  ac  s A the  sluice, 

about  forty  feet  from  the  cross  pier,  running  nearly  in.  a straight  hue  Ur the 

catting  through  the  rock,  placing  the  stones  on  the  said  straight  line  to  fac  P>  , harbour, 

mud,  Ac.,  inftont  of  smAetaf  nearly  « the  level  of ’to  present  depth  of 


any  in  a siraigm.  >•«  — . , 

i the  said  straight  line  to  face  it  up,  and  to  remove  toe 
mud,  &c.,  in  front  of  said  lacing  nearly  to  tne  level  of ‘he  present  depth  of  e ’.run  c i t r 
placing  the  mud,  &c.,  behind  said  wall  to  bank  it  up..  By  doing  so,  P , gecurjty  to  vessels 

to  vessels  going  out  and  into  the  harbour,  besides  giving  greater  accommod  , - . rea(j  tj,e 

when  in  the  harbour.  (Signed)  Geo.  Cruikshank,  Convener. ■ d ^advertise  for  estimates  to 

council  authorise  the  magistrates  to  obtain  a plan  and  specification,  and  to  . , ,,  possjt,ie 

complete  the  repairs  recommended  in  said  report,  and  to  have  the  same  executed  with  all  possmie 
dispatch.  , . . , . 

Feb.  20,  1835.  The  council  having  again  considered  the  report  of  J*1®  ecessaryfthey 

a* inline  the  harbour,  and  to  suggest  any  improvement  that  may  appear  t ^ 
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authorise  the  magistrates  to  advertise  for  estimates  to  have  the  work  as  shown  from  th 
executed,  and  to  cause  proper  specifications  to  be  prepared  in  terms  of  that  plan  • such  Ir  P an 
when  so  lodged,  to  be  reported  to  a future  meeting  of  the  council.  The  Council  add  u 1 

the  committee,  formerly  appointed  to  inspect  the  harbour.  r-  onilth 

s Feb.  27,  1S35.  The  Council  authorise  the  harbour  committee  to  correspond  with  Mr  1 6<di  • •, 
engineer,  Dundee,  as  to  the  best  plan  to  be  adopted  in  executing  the  proposed  repair  on*  the  hf’k 
and,  if  necessary,  to  bring  Inin  to  St.  Andrews  to  inspect  the  same,  and  suggest  any  improvement Sy 
be  may  think  proper,  so  as  no  injury  may  be  done  by  such  operations  to  the  foundation  of  the  long 

May  23,  1835.  Which  day,  Bailie  Langlands  stated  this  Council  had  been  called  for  the  no. 
of  opening  the  estimates  lodged  for  the  deepening  and  improving  the  harbour;  and  the  estimate*  I I108! 
having  been  opened,  the  first  was  by  Thomas  Terras  and  Walter  Scott,  offering  to  execute  the  , 1 u 
m terms  of  the  plan  and  specifications  at  the  sum  of  220/.;  the  second  by  William  Graham  road  Inn 
offering  to  execute  the  said  repairs  in  terms  of  the  said  plan  and  specifications  thereof  for  thelZ' 
of  186/.  165.  3i«Z.;  and  the  third  by  James  Mitchell,  mason.  St.  Andrews,  offering  to  execute  the  wnT 
m terms  of  the  plan  and  specifications,  for  the  sum  of  227/.  sterling.  Which  estimates  having  been 
considered  by  the  meeting,  they  accept  of  the  estimate  lodged  by  William  Graham,  to  execute  thfwS 
for  the  sa.d  sum  of  1S6/.  16x.  3$d.,  upon  the  express  condition,  that  he  shall  find  sufficient  caution  to 
the  satisfaction  of  the  magistrates  for  the  due  execution  of  the  work;  and  appoint  as  a committee  lose, 
the  work  carried  into  effect,  m terms  of  the  plan  and  specifications,  Messrs.  James  Gibson,  Robert 
Pringle,  and  Thomas  Wemyss.  ’ xt0Dert 

Sept.  1,  1S35.  A Committee  ordered  to  rebuild  the  stairs  at  the  north-west  corner  of  harbour. 

Dec.  29,  1845.  Ordered  by  the  Council  that  the  charge  for  vessels  laying  up  in  the  harbour 
during  the  winter  be  1 id.  per  ton,  whatever  the  amount  of  tonnage.  Report  of  a Committee  assembled 
on  the  state  of  the  harbour,  14  th  Nov.  1845.  * emuted 

The  Committee  recommend  rebuilding  the  west  wall  of  the  harbour  and  widening  the  quay 
also  brandering  the  outer  harbour  and  top  planks  for  the  security  of  carts.  1 ' 

A moveable  crane  should  be  supplied  to  the  harbour  on  east  side  of  the  harbour.  The  Com- 
mittee recommend  that  the  corner  north-east  of  the  gates  be  enclosed  with  a wall  leading  from  the 
stone  pawl  to  the  south  end  of  the  cross  pier,  and  that  the  space  east  of  this  should  be  filled  up  level 
with  the  gates.  » 


No.  115. 

Return  of  Income 
and  Expenditure 
for  the  Years  1842, 
1843,  1844.  t , 


No.  115. 

Return  of  Income  and  Expenditure  for  the  Years  1842,  1843,  and  1844. 


Income. 

1842. 

1843. 

1844. 

Expenditure. 

1842. 

1843. 

1844. 

Anchorage  dues . . 
Shore  dues  . . . 

£.  r.  d. 
38  13  2* 
125  1 9* 

£.  s.  d. 
41  3 6} 

131  18  11 

£.  *.  d. 
37  19  1(U 
118  14  10* 

Collector’s  salary 
Repairs  on  pier) 
and  quay  . . } 

Cleaning  outhar-1 
hour  . . ,/ 

£.  *.  d. 
20  0 0 
3 17  6* 
2 3 7 

£.  r.  d. 
20  0 0 
14  10  2 
5 13  6 

£.  3.  d. 
20  0 0 
19  10  0 
3 14  1 

163  14  Ilf 

173  2 5£ 

156  14  8 

26  1 1* 

40  3 8 

43  4 1 

N.B. — The  revenue  is  levied  by  authority  of  the  magistrates  of  St.  Andrews. 


Ferry  Port  on 
Craig. 

No.  116. 

Return  to  Address 
of  the  House  of 
Commons  of  29th 
July,  1844. 


FERRY  PORT  ON  CRAIG; 


No.  116. 

. Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Ferry  Port-on- Craig,  April  19,  1847. 


Receipts,  year  ending  at  Martinmas  1842. 
Dues  on  vessels  . , £ 7 14  9 

Ditto  on  goods  . , 24  1 11 


1843.  1844. 

£12  8 0 £13  0 0 

20  12  6 29  18  0 


Total  £31  16  8 


£33  0 6 £42  18  0 


Expenditure. 

Repairs,  none  of  any  importance  during  the  above  periods. 

TW'c“m°t  be  aoo,Irately“certaiDea’  - ,he 

The  right  of  harbour  is  conferred  by  Royal  Charter,  and  the  dues  are  levied  iu  virtue  thereof. 

W.  Stark  Dangall. 


J SSf  Admlrali}j  ReP°rt  onJhe  Edinburgh  and  Northern  Railway  Improvement  ’of  [the  Ferry  between 
y x y‘  Ferry  Port  on  Craig  and  the  north  side  of  the  River  Tag. 

Admiralty , March  1,  1847. 

Assent  will  be  given  to  this  project  on  the  following  conditions : 

1st.  That  ou  the  south  side  of  the  Tay  no  structure  shall  project  into  the  river  beyond  a line 
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from  the  outer  extremity  of  the  passage  pier,  marked  in  the  deposited  plan,  extending  in  a 
nation  to  the  eastward  tangent  to  Tentsmuir  Point. 

9 d That  on  the  north  side  of  the  Tay  no  structure  shall  project  into  the  river  beyond  a line 
from  hi^h -water  mark  at  Broughty  Castle,  extending  in  a direction  westward,  to  the  outer 
Mtremitv  of  the* wooden  jetty  marked  on  the  deposited  plan. 

' . r£jjat  the  ferry-boat  used  shall  be  a free  boat — that  is,  not  attached  to  a chain. 

4th*  That  the  ferry-boat  shall  not  cross  with  any  vessel  in  tow. 

5th  That  the  ferry-boat  shall  not  cross  between  the  hours  of  sunset  and  sunrise,  except  under  such 
regulation  with  respect  to  lights  as  shall  be  approved  by  the  Admiralty.  ^ q 


Fbbry  Port  oh 
Craig. 

No.  117. 

Admiralty  Report 
on  the  Tay  Ferry. 


WOODHAVEN. 


_ WOODHAVEN. 

No.  118. 

Return  to  Address 
of  the  House  of 
Commons  of  29th 


No.  118. 

Return  to  Address  of  the  House  of  Commons  of  29th  July,  1844. 
g(B  St.  Fort,  Newport,  Fife , 17 th  December,  1846, 

In  compliance  with  your  letter  of  15th  November  last,  desiring  me  to  prepare  a return,  so  far  as  July»  IS44* 
relates  to  the  pier  or  harbour  of  Woodhaven,  belonging  to  me,  in  pursuance  of  a Resolution  of  the  House 
of  Commons,  dated  29th  of  July,  1844, 1 have  to  state  that  the  said  harbour  and  dues  are  let;  and  the 
following  is  the  report  of  the  tenant  for  all  imports  and  exports  for  the  last  three  years,  ending  at  Martin- 
mas of  each  year,  viz 

1842  . . . .£2177 

1843  . . . . 3 18  0 

1844  . . . 11  18  5 

The  imports  consist  of  coals,  stone  pavement,  and  drain-tiles.  The  exports,  wheat,  barley,  potatoes. 

The  authority^  by  which  the  above  harbour  dues  are  levied  is  by  Crown  charter  and  immemorial 

I°have  to  state,  that  there  has  not  been  any  account  kept  of  the  expendture  in  reference  to  the  har- 
bour, for  the  foresaid  three  years,  but  I hold  an  estimate  amounting  to  50/.,  required  for  repairs  on 
Woodhaven  pier  and  harbour.  ^ &c 

H.  Stewart. 

The  Hon.  H.  Manners  Sutton. 


NEWPORT.  nww... 

No.  119.  No.  119. 

Return  to  Address  of  the  Borne  of  Commons  of29th  July,  1844.  of  thTllome  of*" 

SjR  Tayfield , by  Newport , Fife , 12 th  December,  1844.  Commons  of  29th 

In  compliance  with  your  letter  of  15th  November  last,  desiring  me  to  prepare  a return,  so  far  as  My.  18«- 
relates  to  the  pier  or  harbour  of  Newport,  belonging  to  me,  in  pursuance  of  a Resolution  of  the  Jrtouse  ot 
Commons,  dated  29th  July,  1844,  I hare  to  state  that  the  payments  made  to  me  for  the  three  years 
preceding  the  date  of  your  letter,  by  the  collector  I employ  for  receiving  the  harbour  dues  • » 
port,  have  been  made  in  cumulo,  wi.hout  distinguishing  the  different  heads  of  incotne  of  which  no 
account  specifying  the  same  has  been  kept,  but  these  dues  are  collected  accor  ing  = 

rates,  viz.: — 

Harbour  Dues. 


JTwo  placks  Scots,  or  two-thirds 
{ of  a penny  sterling,  per  ton. 
Sixpence  sterling. 


For  every  vessel 

Fishing  boat,  for  anchorage „ . , - 

Pleasure  boat,  ditto  Sixpence  sterling. 

The  shore  dues  on  goods,  with  a few  exceptions,  are  regulated  by  the  Dundee  table  of  rotes  previous 

to  the  original  Act  for  improving  that  harbour.  . ....  rp, 

The  sums  paid  to  me  by  the  collector  were,  W in  1842,  91  in  1843,  and  4 (.  ra  1844.  The  authority 
by  which  the  dues  are  collected  is  by  charter  and  immemorial  usage.  . . , . 

No  account  of  the  expenditure  on  the  harbour  has  been  kept;  but  the  outlay  for  maintaining  the  pier 
during  these  years  may  have  been  about  3/.  Wiiliam  Berbt. 

Honourable  H.  Manners  Sutton. 
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Appendix  C. 
Baemerino. 
No.  120. 

Return  to  Address 
of  the  House  of 
Commons  of  29th 
July,  1844. 


West  Newburgh 
and  Newburgh. 

No.  121. 

Return  to  Address 
of  the  House  of 
Commons  of  the 
29th  July,  1844. 


BALMERINO. 


Return  to  Address  of  the  House  of  Commons  of  29 tli  July,  1844. 


Income. 

1841 

1S42 

1613 

Expenditure. 

1811 

1812 

1813 

Tonnage  and  anchor, 
age  dues,  at  Id.  per 

ton 

Dues  on  goods,  at 
2 d.  per  ton 
Sundries  .... 

£.  s.  d. 

4 7 3 

3 2 6 
1 17  10 

£.  s.  d. 

5 16  4 

4 15  4 
3 1 2 

£.  s.  d. 

5 19  5 

5 6 4 
3 11  4 

Sundry  expenses 

£.  s.  d. 
0 19  6 

£.  s.  d. 
1 15  0 

ttt 

2 5 o 

9 7 7 

13  12  10 

14  17  1 

0 19  6 

1 IS  0 : 2 5 o 

F.  A?StaX  ST3  ^ thS  Ear°“S  °f  Exche<]"er' in  1155’  10  the  predecessor  ofthe  present  proprietor 
December,  1844.  Robert  ReMTODL,  Lessee. 


WEST  NEWBURGH  AND  NEWBURGH. 
No.  121. 


JSelean  to  Address  of  the  House  of  Commons,  of  the  2 9th  July,  1844,  from  Newtmrah  otsd  West 
Newburgh. 


income. 

1811 

1842 

1613  1 

Expenditure. 

1 1841  I 

1S42 

1 1843 

Shore  dues,  (West 

' £.  s.  d. 

£.  *.  d. 

£.  s. 

d. 

£.  s. 

d. 

I £.  i.  d. 

i £.  s.  d. 

Newburgh)  . 
Shore  dues,  (New- 

90  0 0 

86  0 0 

88  0 

0 

Rent  and  repairs 

49  0 

0 

45  0 0 j 

'48  0 o : 

burgh)  . . . 

81  0 0 

77  0 0 

79  0 

0 

Rent  and  repairs  . 

41  0 

0 

37  0 0 I 

38  0 0 

John  Dickman,  Lessee  at  West  Newburgh. 
Angus  Cameron,  at  Newburgh. 
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;PERTH. 


V minino  Commissioner,  Captain  Washington,  R.N.,  assisted  by  Captain  Vetch,  R.E.,  F.R.S.,  Perth. 

bxamii  j Admiralty  Enqineer.  — — 

No.  122. 

. Lord  Provost;  the  Right  Hon.  Fox  Maole,  M.P.  j the  Dean  of  Guild;  Bailies,  Evidence  taken  on 

Presen  . r & -yy  GreiG  ; Councillors,  Wallace,  Shedden,  Blair,  W.  & P.  Imrie,  Gray,  the  1st  October, 

T mont-  Mr.' Mount,  Treasurer;  Messrs.  M'Liksh,  Murray,  M‘Farlane,  Ballingall,  Messrs.  1846. 
row  PERTH  WAITE,  J.  Graham,  Dow  ; Mr.  D.  Stevenson,  C.E. ; Professor  Anderson;  Dr. 
n as  - Mr.  Wedderspoon,  Clerk  to  the  Harbour  Commissioners ; Mr.  Reid,  Town  Clerk ; Mr. 

PAChapman,  Treasurer;  Mr.  Garie,  Harbour  Master;  Mr.  Morris,  Collector  of  Shore  Dues,  &c. 

r77/e  plan  of  the  River  Tay  and  harbour  of  Perth , made  by  Messrs.  Stevenson,  C.E.,  in  1834,  on 
the  scale  of  6 inches  to  a statute  mile,  and  presented  by  them  to  the  Harbour  Commission , was  laid  on 
the  table,  j 

The  Commissioner  opened  the  proceedings  by  reading  the  Royal  Commission,  and  stated  that 
..  was  an  inquiry  into  the  past  and  present  state  of  tiie  river  Tay  and  the  harbour  of  Perth,  and  as  to 
its  canabilities  for  further  improvements.  He  had  that  morning,  in  company  with  Captain  Vetch 
and  the  harbour  master,  visited  and  inspected  the  river  and  tidal  basin,  and  the  spot  at  which  it  was  pro- 
osed  the  railway  bridge  should  cross.  He  also  mentioned  that,  in  the  year  1844,  he  had  had  occasion 
officially  to  examine  the  whole  course  of  the  Tay,  including  the  site  of  the  once  proposed  railway  viaduct 
at  Mugdrum  and  more  especially  the  sand-hanks  at  the  entrance  of  the  river.  The  Commissioner  further 
stated  that  the  present  meeting  was  public,  and  that,  after  taking  the  evidence  of  the  officers  of  the 
trust  and  of  the  engineers,  they  would  be  ready  to  hear  the  remarks,  opinions,  or  suggestions  of  any 
merchants,  sailors,  or  other  person  interested  in  the  welfare  of  the  port.  _ 

Mr  D.  Wedderspoon  examined. — Had  been  clerk  to  the  harbour  commission  since  1830.  ihe 
harbour  is  governed  by  three  Acts  of  Parliament,  namely,  11  Geo.  IV.,  and  1 Will.  IV.,  cap.  121  ; 

4 & 5 Will.  IV.,  cap.  67  ; and  2 Viet.,  cap.  21 ; these  acts  appointed  thirty  commissioners,  three  of  whom 
to  be  shipowners;  gave  power  to  levy  dues,  and  to  borrow  money  to  the  amount  of  50,000/.  on  the 
security  of  the  rates.  Prior  to  the  passing  of  ihe  Acts  the  affairs  of  the  port  and  harbour  o Perth 
and  the  interests  of  the  navigation  of  the  Tay  were  in  the  hands  of  the  magistrates  of  the  city  ot  Perth, 
in  virtue  of  certain  rights  of  free  port  and  harbour,  and  of  certain  powers  and  privileges  as  con- 
servators of  the  Tay,  conferred  upon  them  in  early  times  by  Kings  of  Scotland,  and  which  were  con- 
firmed by  a Charter  of  King  James  VI.,  as  well  as  by  a subsequent  decree  arbitral  pronounced  by  the 
came  monarch,  both  of  which  were  ratified  by  an  Act  of  the  Scottish  Parliament  dated  the  9th  July, 

1606  • but  those  rights  did  not  give  power  to  levy  increased  dues,  or  to  take  land  in  order  to  improve 
the  river,  and  therefore  the  community  had  applied  for  the  above-named  acts.  The  rights,  powers, 
privileges,  and  jurisdictions  so  vested  in  the  magistrates  of  Perth,  were,  however,  saved  and  reserved 
by  those  Statutes  under  which  the  harbour  commissioners  now  Act.  The  quays  were  originally 
erected  by  the  city,  but  under  the  new  Acts  they  have  been  repaired  and  extended.  A harbour  had 
been  bemin  and  proceeded  with  to  some  extent,  but  left  unfinished  from  want  of  funds,  and  the  river 
had  been  deepened  by  dredging  as  far  down  as  Newburgh.  There  are  th.rty  commissioners  under  the 
Act:— the  Member  for  the  city,  fourteen  of  the  town  council,  six  commissioners  of  supply,  three  ship- 
owners, and  six  burgesses  of  Perth.  The  Act  does  not  require  any  sailor  on  the  commission.  Theamount 
of  shore  dues  in  1845  was  4224/.,  of  which  one-twelfth  is  paid  to  the  town  of  Pertn  m lieu  of  their 
right  to  levy  dues  under  their  Charters.  The  proprietors  of  certain  shipping-places  in  the  Tay  claim 
an  exemption  from  dues  on  the  produce  of  their  own  lands  when  exported,  and  on  manure,  coals,  &c., 
when  imported  for  the  use  of  their  estates.  One  great  hindrance  to  improvement  has  been  cause“J^ 
the  proprietors  of  the  salmon  fisheries  in  the  river,  all  of  whom  claimed  compensation  for  supposed 
injury.  A sum  of  5000/.  for  temporary  damage  has  been  paid  to  different  individuals,  and  a final 
sum,  not  vet  settled,  is  shortly  to  be  decided  upon  and  paid  as  permanent  compensation.  Ihe  large 
sum  of  61,917/.  18*.  4d.  has  been  laid  out  in  improvements,  besides  the  interest  paid  on  debt,  which 
is  19,233/.  9s.  9 d.  A detailed  plan  of  the  river  has  been  made  by  Messrs.  Stevenson,  and  on  this 
the  improvements  of  the  river  were  based.  Additional  room  is  still  wanting,  as  at  one  time  forty 
vessels  had  been  seen  in  the  port,  and  it  was  very  desirable  to  obtain  increased  accommodation.  But  a 
portion  of  the  funds  that  might  have  been  expended  with  this  object,  the  commissioners  have  unfortu- 
nately felt  themselves  repeatedly  compelled  to  devote  to  an  endeavour  to  preserve  this  fine  river  from 
being  crossed  by  a railway  bridge  at  Mugdrum,  and  at  points  higher  up.  In  order  to  deteat  these 
projects,  they  engaged  the  services  of  Mr.  D.  Stevenson,  who  had  carefully  examined  into  and L fill  y 
reported  on  the  question.  At  the  same  time  the  Perth  commissioners  could  not  but  feel  that  it 
was  a great  hardship  that  the  Government  of  the  country,  which  claimed  jurisdiction  over  all  navlS*ble 
rivers,  should  leave  the  task  of  defending  the  Tay  to  the  city  of  Perth,  and  imposed  the  expense  of  such 
defence  upon  their  limited  funds.  ...  .. tt,„ 

As  far  as  witness  was  aware  the  community  were  quite  satisfied  with  the  constitution  ot  the 
harbour  board;  there  were  no  complaints  against  it,  and  the  seafaring  interests  were  secure  y a pr 
vision  in  the  Act  which  makes  it  incumbent  that  three  shipowners  shall  always  be  members  ot  the  boara. 

Mr.  J.  Graham  begged  leave  to  demur  as  to  the  alleged  proper  balancing  of  parties  on  the  harbour 
board,  as  well  as  to  the  unqualified  satisfaction  that  it  was  said  to  have  given.  He  admitted  the  | gre 
good  that  had  been  done  in  deepening  the  river,  but  he  denied  that  all  had  been  done  m is  sp 
that  might  have  been  effected.  As  a shipowner  he  complained  that  only  three  of  nis 
entitled  to  sit  at  the  board.  He  commented  upon  the  great  want  of  room  at  the  shore,  par  y - 
sioned  by  allowing  a large  sandbank  to  remain  and  accumulate  right  opposite.  He  a o 
himself  for  its  removal  without  success,  which  would  not  have  been  the  case  had  e Therp 

shipowners  or  sailors  at  the  board  who  were  practicality  acquainted  with  the  wants  o s pp  g- - 
should  be  at  least  six  shipowners  or  sailors  on  the  board.  The  salmon  fisheries  are  a g 
to  improvement,  and  one  which  certainly  should  not  be  permitted  to  exist. 
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Mr.  Dow. — As  a shipowner,  fully  concurs  in  what  has  been  stated  by  the  preceding  w-( 
the  want  of  shipowners  and  seafaring  men  on  the  harbour  board.  If  the  shipping  inter  th  l 3310 
better  represented  more  trouble  would  have  been  taken  to  obviate  the  general  and well  foi  Jj  hcen 
plaint  of  want  of  room.  unaed  com- 

Mr.  Ballingal  said  it  was  hardly  fair  that  the  harbour  commission  should  be  attackpd  f 
doing  what  it  was  well  known  they  had  no  funds  to  do.  They  must  wait  for  the  decision  r Ur  -n0t 
compensation  for  damage  to  fisheries ; the  funds  of  the  city  were  bound  for  the  whole  amount? ^ 
pen  sat  ion.  1 01  *0®* 

Mr.  Blair  agreed  with  the  last  witness  that  it  was  unjust  to  attack  the  harbour  comm-  • 
Although  the  act  made  it  imperative  that  there  should  be  three  shipowners,  members  at  all  r‘°n' 
it  did  not  preclude  there  being  more  shipowners  on  the  board  ; in  fact,  at  this  moment  there  • llmes’ 
fewer  than  seven  shipowners  members  of  the  commission.  The  sandbank  in  miesfi™,  "° 
allowed  to  remain  from  want  of  funds  to  remove  it.  8 "aa  0D'y 

Mr.  J.  Graham  admitted  that  there  was  a want  of  funds,  but  at  the  same  time  he  was  of  • • 
that  had  there  been  a great  desire  to  remove  the  bank  it  might  have  been  accomplished  Jk""0,3 

a will  there’s  a way.  1 ' ,,,eretneres 

Mr.  Wedderspoon. — The  town  council  claim  to  be  conservators  of  the  river  as  a distinct  bod  f - 
the  harbour  commission.  These  bodies  had  sent  up  witnesses  to  the  House  of  Commons  to  opnose  t L Rm 
for  crossing  the  Tay,  and  they  bad  been  put  to  the  expense  of  3000/.  by  the  various  railway  nro'e  t 
Had  the  veto  of  the  Admiralty  been  given  earlier,  a great  part  of  the  expense  could  have  been  if]’ 
In  common  justice,  the  railway  companies  should  be  compelled  to  pay  this  expense.  The  contPo; 
not  yet  finished  ; it  is  still  uncertain  how  or  where  the  Tay  will  be  crossed  ; and  anv  crossino-  «;n  k! 
opposed  by  the  city  of  Perth  that  is  below  the  harbour,  or  that  can  interfere  in  anv  wav  with  a! 
navigation  of  the  river.  3 * 1 ,fle 

Dr.  Bar  las  entirely  coincided  in  these  remarks,  and  it  appeared  to  him  a very  hard  case  indeed  that 
parties  should  be  compelled,  at  great  sacrifice,  to  protect  their  property  from  the  encroachments  nf 
purposes'001  e'ther  Wh'm  ^ Cap"Ce’  or  anJtllinS  else,  might  lead  to  appropriate  it  to  their  own 

Mr.  Patrick  Chapman.— Has  been  treasurer  to  the  commission  since  first  obtaining  the  Act  in  1830 
He  gives  security  for  his  place.  The  accounts  are  laid  before  the  board,  and  audited  annually  bva  com-' 
mittee  of  the  board  ; the  balance  sheet  is  not  printed  nor  published.  The  amount  of  reve'nue,  on  an 
average  of  the  last  four  years,  was  3581/.  Is.  10 d.  There  is  a debt  due  to  private  creditors,  who  receive 
interest  at  the  rate  of  4 per  cent.;  and  a fluctuating  balance  due  to  the  Perth  hank,  on  which  interest  is 
charged  at  the  rate  of  5 per  cent.  The  whole  debt  is  43,070/.  It  would  be  a great  boon  if  Govern- 
ment could  be  induced  to  lend  money,  at  a low  rate  of  interest,  to  pay  off  harbour  debts  incurred  in 
works  tor  the  good  of  the  public.  Produced  the  treasurer's  books. 

The  Commissioner  having  examined  the  minute  book  and  the  treasurer’s  account,  said,  as  far  as 
a cursory  inspection  would  enable  him  to  judge,  the  minute  book  and  account  book  were  correctly  and 
earefidlv  kept,  and  were  alike  creditable  to  the  clerk  and  treasurer  of  the  harbour  commission, 
in  iRM  m EJENSj N’  C-E-— The  Messrs.  Stevenson  were  first  called  in  to  examine  the  river  Tay 
Td\R  det,ai\ed  chart  of  the  river  from  Perth  to  Invergowrie  and  Balmerino,  with  sound- 
°fu8  miles  from  Perth’  and  full-v  "Ported  on  the  state  of  the  river  on  the 
1834.\  that  *““«*«»  was  a depth  of  from  11  to  14  feet  at  high-water  springs  up  to  the 
At  DarrJ  iaDdj  M,uSdrum,  especially,  the  channel  was  then  much  filled  by  shoals  which 
have  since  been  removed  by  dredging ; boulder  stones  of  large  size,  and  fords  have  been  take 
fn  l i"?-  * h“Ve  bee”  built ; back  channels  have  been  shut  up ; and  the  current  i 


. J ......  iuc  CHuuiit 

have  since  been  removed  by  dredging;  boulder  stones  of  large  size,  and  fords  have  been  taken  away; 
*n,l!h!?;  ,haVe  beeni,  buit ; back  cha,mels  have  been  shut  up ; and  the  current  on  flood 

nhriinpS  - lU  fld  ? YV"  J®  Sa,me  cl’anne]-  By  these  means  a deptn  of  15  feet  throughout  has  been 
’ I fl  J t,de  ,has  b?®p  brought  up  fully  50  minutes  earlier  to  Perth  bridge,  and  the  duration  of 
Althmicdf a a “JiBlon  or' cubic  yards  ot  water  in  addition  pass  Newburgh  on  every  tide, 
nocnmi^iol  rp,  ,f.en  ,e^eptech  all  the  works  that  had  been  designed  at  first  had  not  yet  been 
SR  k‘  , e sh,'PPlnS  mterest  cry  out  loudly  for  the  tidal  basin  or  harbour  to  be  completed, 
such  a tt!  S °PP  Mr°m  nV8,n‘  °f  fbnds'  From  the  quantity  of  ice  in  the  river  during  winter, 
j,  t Vr?en  7 called  for,  as  vessels  could  not  then  lie  at  the  shore  without  sustaining  much 

fn,inn  op,"10Yhat. the  tldal  basin  shouM» if  possible,  be  proceeded  with,  although  it  should 
be  ?ROyn/  Ll  ?^a  La  a ,he  “st  of  such  an  extension,  including  a quay  on  one  side,  would 
and  P7.!°°fya[ds;  The.re  ls  a tendency  in  the  river  to  fill  up  at  the  bottom  of  Willowgate, 
occasS  8,‘nce  lhe  ,river  was  deepened;  but  the  only  remedy  for  this  is  the 

Some  of  the*au»v<!  " k m*6  fred§e'  ^ertain  water-pipes  cross  the  river  just  above  the  harbour.  ■ 
Jardinef- 1heqr5  d ?bm-f  °vC°nCrete:  tlley  have  stood  well.  The  stone  quays  were  built  by  Mr. 
verv  much  out  nfln-fw”  bare-  y deep.  enouSb  to  admit  of  further  dredging ; the  timber  quays  are 
of  far  irreater  irnmnn^m  Y . re^u*"  rePa'r-  Although  much  has  been  done,  the  river  is  susceptible 
water  ud  to  Perth  - tl  Cn  l but  want  °f  funds  prevents  its  being  deepened  to  19  or  20  feetof 


water  un  tn  Perth  . „„  i '.'r's  ,u"““  prevents  ns  oeing  deepened  to  iy  or  zu  ieeiui 

river  is  Still  ? *V°f  ^ W?uld  be  about  50,000/.  The  average  slope  of  the  bed  of  the 
wards  • bv  eoualkin®  th‘  f nT  P?Ftb  to  Dalmbreich,  and  10  inches  a mile  from  Newburgh  down- 

up  The  tide  2i  abo" 

scheme  and  will  niverhl  Pr°P-°!fd  b.ridge  across  the  Tay  at  Mugdrum,  is  of  opinion  that  it  is  a wild 
Son  ’ ! i? GAn?"'6?  OUt-;  e;eryJone  of  the  schemes  proposed  is  prejudicial  to  navi- 
mSand  the  arr^ed>and  aS  ma»y  sailed  from  the  port  of  Perth  during  the  last 

probably  to  nositive  dann-er  ra.e  would  be  subject  to  inconvenience,  to  say  the  least  of  it,  but  most 
gg  feet  fiio-h  & ,mes‘,  It  would  impede  the  navigation;  and  although  a lofty  arch 

the  channel' would  remain  p^aced  acr?ss. tbe.  deep-water  channel,  who  could  guarantee  that 

divert  the  stream  nltpr  ?nder  .the  arck  5 lfc  is  highly  probable  that  the  works  themselves  might 

fJSisa  « ratt" ref"  *» iis  rrinied  rer“i  ■ 

Stevenson^  of  TnTninn ' ktehd\  toLthe,crossing  proposed  at  the  South  Inch,  whether  Mr. 

the  point  of  Moncreiff  island!' ' ^ b"dge  b‘  P “ed  0n  a skew'  '*  miS“  “■«  »“hi”S  of 
°DMrtuSr„NfT.  ?“Id  T.V  5 “P?  a “P®6™!  gW  of  tho  plan,  which  was  all  he  had  had  an 

ST  iLlteTS  £ be  ” d-bt  tbat  “ «—  ™“W  *“d  “ 
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Captain  Vetch  observed  that  such  being  the  case,  it  was  enough  to  justify  objections  ont  he  part  Appendix  C. 

f ihe  harbour  commissioners,  without  reference  to  the  effects  on  the  island.  _ 

0 professor  Anderson  was  decidedly  of  opinion  that  the  crossing  above  the  water-pipe  would  be  best;  the  Perth. 

. -er fay  has  been  known  to  rise  from  10  to  12  feet  in  twenty-four  hours ; in  a recent,  fresh  on  the  1 5th  ^ “ 
December,  1845,  the  water  rose  to  be  3 inches  deep  on  the  quay.  Many  inhabitants  of  Perth  re-  Evidence  taken  or 
member  seeing  a vessel  laid  on  the  quay  by  the  spring  tides  and  a fresh  in  1814;  in  the  year  1796  fhe  1st  October, 
there  "ere  similar  floods.  The  Tay  is  too  important  a river  to  be  trifled  with  ; it  drains  an  extent  J84G. 
f 2283  square  miles  of  country  ; and  its  main  discharge  is  218,158  cubic  feet  per  minute;  that  of 
the  river  Earn,  which  falls  into  the  Tay,  is  54,959  feet; — making  together  273,117  cubic  feet  per 
minute.  The  proportion  of  water  running  down  the  Willowgate  branch,  bears  to  the  whole  water  flowing 
in  both  branches  in  the  ratio  of  12  to  37.  (See  Report,  Appendix  No.  124). 

?tfr.  Garie. — Has  been  eleven  years  harbour  or  berthing  master  at  Perth ; and  before  that, 
twenty  years  at  sea.  The  arrivals  at  the  port  of  Perth  were  940  vessels  last  year,  and  as  many 
sailings  ;*  has  known  fifteen  vessels  come  up  on  a single  tide  under  sail ; if  a bridge  had  existed  at 
Mu«dmm,  it  is  probable,  unless  the  wind  had  been  quite  fair,  that  the  time  required  in  passing 
through  would  have  made  the  few  last  lose  their  tide  up  to  Perth.  Has  seen  forty  vessels  in  the 
harbour  at  one  time.  Confirmed  all  former  witnesses  stated  as  to  the  want  of  berthage;  of  the 
necessity  of  removing  the  middle  bank,  and  of  the  shelf  off  Friarton  island.  Vessels  drawing  14 
feet  can  come  up  to  Perth.  The  rise  of  tide  at  Perth  ranges  from  14  feet  on  extreme  springs  to  6 feet 
on  neaps,  and  the  time  of  high  water  at  full  and  change  is  3h.  55m.  The  stream  runs  from  2m.  to 
to  2fm.  ordinarily,  but  from  4 to  5 knots  in  freshes.  There  is  one  tidal  basin  with  an  area  of  2£ 
acres*-  and  including  the  river,  about  2000-feet  of  quays  in  all ; there  are  two  cranes,  one  capable  of 
lifting  six  tons,  the  other  three  tons  ; there  are  twelve  building  slips,  six  of  which  are  occupied,  at 
present  employing  about  100  shipwrights  ; there  are  two  foundries  for  casting  and  repairing  machinery; 
two  steam-tugs, — one  of  28,  the  other  of  30-horse  power ; besides  the  river  steamers  trading 
daily  to  Dundee.  The  tonnage  of  sailing-vessels  belonging  to  the  port,  including  the  creek  of 
Newburn’h,  is  10,000  tons.  Of  the  940  arrivals  of  last  year  1000  tons  were  foreign,  and  45,000  tons 
coastin"?  There  is  one  dredging  machine  of  12  horse  power ; when  it  is  at  work  about  690  tons 
of  soil  are  dredged  per  day ; the  cost  of  raising  which,  exclusive  of  the  machine  and  wear  and  tear,  is 
lid.  per  ton.  The  quays  are  partly  of  stone  from  the  quarries  at  Kingoodie,  and  partly  of  larch 
timber ; they  are  not  bored  by  any  insect.  There  are  two  pilots  belonging  to  the  port,  licensed  by  the 
Trinity  House  of  Leith.  The  buoys  and  beacons  in  the  upper  part  of  the  Tay  are  not  considered 
sufficient.  The  work  most  required  for  the  benefit  of  the  port  is  the  completion  of  the  tidal  basin 
and  the  removal  of  the  banks  above  mentioned. 

The  Commissioners  having  asked  if  any  one  present  had  any  further  remarks  or  suggestions  to  offer, 
said  that  they  believed  that  all  the  most  material  points  connected  with  the  port  of  Perth  ha.d  come 
under  their  notice.  They  could  not,  however,  close  the  inquiry  without  expressing  their  gratification 
at  a few  facts  which  had  been  elicited  in  the  course  of  the  investigation.  And  first,  as  it  was  the 
foundation  of  all  the  rest,  at  the  good  judgment  and  foresight  evinced  in  having  caused  an  admirable 
survey  and  plan  of  their  river  to  be  made,  and  in  consulting  a first-rate  engineer,  and  following  his  advice  ; 
secondly,  at  the  liberality  they  had  shewn  in  expending  morethan  60,000/.  in  improvements ; and 
lastly,  at  the  public  spirit  and  persevering  energy  with  which  they  had  resisted  the  several  attempts 
of  a reckless  railway  company  to  place  a viaduct  across  one  of  the  noblest  navigable  rivers  of  the 
United  Kingdom. 

(Adjourned.) 


No.  123. 

JReturn  to  Order  of  the  House  of  Commons  of  the  9 th  August , 1844. 

Sir,  Perth,  February  11,  1845.  No.  123. 

In  compliance  with  the  requisition  contained  in  your  circular  letter  of  date  the  1st  instant,  I Return  to  Order  of 
beg  to  state  that  the  titles  of  the  several  Statutes  under  which  the  harbour  commissioners  of  Perth  the  House  of  Com- 
have  acted,  and  now  act,  are  the  following: — lfua 

1st.  11  Geo.  IV.,  and  1 Will.  IV.,  cap.  121,  intituled  “An  Act  for  enlarging,  improving,  August, 
and  maintaining  the  Port  and  Harbour  of  Perth,  for  improving  the  Navigation  of  the  River  Tay  to 
the  said  City,  and  for  other  purposes  therewith  connected.”  (Royal  assent,  June  17,  1830.) 

2nd.  4 and  5 Will.  IV.,  cap.  67,  intituled  “ An  Act  to  alter  and  amend  an  Act  passed  in  the  eleventh 
year  of  the  reign  of  His  late  Majesty,  and  first  year  of  the  reign  of  His  present  Majesty,  intituled 
11  An  Act  for  enlarging,  improving,  and  maintaining  the  Port  and  Harbour  of  Perth,  for  improving  the 
Navigation  of  the  river  Tay  to  the  said  City,  and  for  other  purposes  therewith  connected.  (Royal 
assent,  June  27,  1834. 

3rd.  2 Viet.,  cap.  21,  intituled  “An  Act  to  alter,  amend,  and  enlarge  the  powers  and  provisions 
of  two  several  Acts  of  the  eleventh  year  of  the  reign  of  King  George  IV.,  and  first  year  of  the 
feign  of  King  William  IV.,  and  fourth  and  fifth  of  the  reign  of  King  William  IV.,  for  improving  the 
Port  and  Harbour  of  Perth,  and  the  Navigation  of  the  River  Tay  to  the  said  City.”  (Royal  assent, 

June  4,  1839.) 

Before  the  passing  of  these  Acts,  the  affairs  of  the  port  and  harbour  of  Perth,  and  the  interests  of 
the  navigation  of  the  Tay,  were  attended  to  by  the  magistrates  of  the  city  of  Perth,  in  virtue  of 
certain  rights  of  freeport  and  harbour,  and  of  certain  powers  and  privileges  as  conservators  of  the 
Tay  conferred  upon  them  in  early  times  by  the  Kings  of  Scotland,  and  which  were  confirmed  by  a 
Charter  of  King  James  VI.,  as  well  as  by  a subsequent  decree  arbitral  pronounced  by  the  same 
monarch,  both  of  which  were  ratified  by  an  Act  of  the  Scottish  Parliament,  July  9,  1606. 

The  rights,  powers,  privileges,  and  jurisdiction  so  vested  in  the  magistrates  of  Perth,  were  saved  an 
reserved  by  the  statutes  above  recited,  under  which  the  harbour  commissioners  now  act. 

I send  you  herewith  copies  of  two  printed  reports  by  Messrs.  Robert  Stevenson  and  Son,  e 
engineers  employed  by  the  harbour  commissioners,  the  one  dated  22nd  January,  1834,  an  e 

other  7th  January,  1845,  and  which  contain  full  particulars  as  to  the  past  and  present  state  0 'e 

Port  and  harbour  of  Perth,  and  the  navigation  of  the  Tay.  To  the  first  of  these  reports  are  appended, 

1st,  an  engraved  plan  or  survey  of  the  river  Tay  from  Perth  to  Invergowrie  and  Balmerino,  vvi 
numerous  soundings  from  Perth  to  Newburgh,  a distance  of  ten  miles;  and  2nd,  a plan  and  sections 
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of  the  harbour  of  Perth,  authorised  to  be  executed  by  the  foresaid  Acts.  To  the  second 
appended  a plan  with  sections  of  the  rivers  Tay  and  Earn,  on  which  are  noted  the  depths  of*'01*  'S 
the  direction  and  velocity  of  the  currents  and  other  particulars.  These  reports  and  nla 
believed  will  be  found  to  embrace  all  the  information  required  for  the  purpose  referred  to  nS  11 15 
circular.  *our 

Before  the  commencement  of  the  statutory  operations,  vessels  navigating  the  Tay  were  subject  H 
much  inconvenience  owing  to  obstructions  in  the  fairway  occasioned  by  fords  and  boulder  st*  -° 
and  the  want  of  suitable  accommodation  for  them  while  in  port.  The  execution  of  the  statT*' 
works,  as  far  as  they  have  already  proceeded,  has  had  he  effect  of  removing  the  obstructions  to  tT 
navigation  ; and  the  only  complaints  now  heard,  and  which  are  made  verbally  to  the  harbour  mi  6 
refer  to  the  want  of  sufficient  quay  room  ; but  this  ground  of  complaint  will  also  be  removed 
the  works  still  remaining  to  be  executed  are  completed.  ’ en 

I am,  &e., 


The  Hon.  H.  Manners  Sutton. 


David  Wedderspoon. 


No.  124. 

Report  by  Dr.  Adam  Anderson  on  the  Discharge  of  the  Tay , 1831. 

In  obedience  to  the  remit  made  to  me  by  the  Honourable  the  Sheriff  of  Perthshire,  of  date  the 
12th  day  of  January,  1831  years,  in  the  application  presented  to  him  by  the  Clerk  to  the  Commissioners 
under  the  Perth  Navigation  and  Harbour  Act,  I proceeded  to  ascertain  the  relative  quantity  and  pro- 
portion which  the  water  running  down  the  Willowgate  branch  of  the  Tay  bears  to  the  whole  water  ata 
medium  state  of  the  river  flowing  in  both  branches  thereof;  and  from  the  accompanying  sections  of 
the  two  branches  of  the  river  measured,  drawn,  and  computed  by  me,  and  to  which  reference  is 
hereby  had,  I am  enabled  to  report  that  the  discharge  by  the  Willowgate  Channel  bears  to  the  whole 
discharge  of  the  river  the  ratio  of  12  to  37.  The  various  measurements  for  the  purpose  having  been 
made  with  considerable  care,  and  all  the  calculations  having  been  duly  checked,  I venture  to  say 
that  the  result  affords  as  accurate  an  estimate  of  the  point  to  be  determined  as  the  nature  of  the 
case  admitted.  As  much  inconvenience  often  arises  from  the  disjunction  of  plans  and  explanatory 
memorials,  I have  inserted,  in  the  same  sheet  with  the  sections,  a concise,  hut,  I trust,  a clear 
statement  of  the  methods  I employed  both  for  obtaining  the  requisite  data,  and  for  afterwards 
deducting  from  them  the  actual  discharge  of  the  river  in  cubic  feet  per  minute.  Those  interested 
would  thus  have  been  enabled  to  judge  of  the  degree  of  accuracy  of  which  the  method  was  sus- 
ceptible. for  the  attainment  of  the  object  in  view,  while  the  groundwork  of  the  calculation  would 
present  a record  of  the  state  of  the  river  at  the  time  my  experiments  were  made.  The  necessary 
measurementshaving  been  enjoined  by  the  Act  to  be  taken  at  the  “ medium  state  of  the  river ,”  a 
form  of  expression  which,  though  sufficiently  precise  for  ordinary  purposes,  admitted  of  considerable 
latitude  of  interpretation  by  different  individuals,  I was  anxious  to  ascertain,  upon  general  principles, 
how  far  the  state  of  the  river  on  the  day  I took  my  measurements  agreed  with  the  conditions  re- 
ferred to,  and  accordingly,  on  making  a computation  of  what  ought  to  be  the  quantity  of  water  dis- 
charged by  the  river  in  its  mean  state,  it  gave  me  much  satisfaction  to  find  that  it  coincided  very 
nearly  with  the  results  of  my  measurements.  This  coincidence  authorised  me  to  infer  that  in  that 
respect  the  stipulation  of  the  Act  had  been  complied  with.  I have  heard  it  asserted  by  different 
persons  that  the  quantity  of  water  flowing  through  the  Willowgate  this  season  exceeded  the  average 
quantity  of  former  years;  hut  on  this  point  I did  not  feel  myself  at  liberty  to  make  any  allowance. 

(Signed)  Adam  Anderson. 

[The  Tay  drains  an  area  of  about  2283  square  miles:  the  discharge  of  the  river  is — Tay218,15S 
cubic  feet  per  minute;  Earn,  which  discharges  into  the  Tay,  54,959;  together  273,117  cubic 
feet  per  minute.] 


No.  125. 

Messrs.  Robert  Stevenson  and  Son  on  improving  the  Navigation  of  the  Tay  between  Perth  and 
Newburgh,  and  malting  a Tide  Harbour  and  Wet  Dock  at  Perth  ; and  Estimate. 

_ . Edinburgh,  January  22,  1834. 

„ Ihb  city  of  Perth  is  calculated,  in  a remarkable  degree,  to  become  the  seat  ol  numerous 
manuiactures  and  extensive  traffic.  Its  situation  on  the  hanks  of  a great  navigable  river,  stretching 
tar  into  the  interior  of  the  country,  places  it  in  the  centre  of  a rich  and  populous  district,  and 
constitutes  it  the  natural  emporium  of  the  central  part  of  Scotland.  The  great  extent,  also,  of  level 
and  fertile  country,  which  lies  beyond  it  in  every  direction,  though  much  in  want  of  an  easy  and 
expeditious  communication  with  shipping  for  the  transport  of  its  produce  and  imports,  affords  great 
inducements  for  improving  the  means  of  its  iuternal  intercourse,  in  the  facility  which  would  attend 
the  formation  of  railways  or  canals.  With  such  advantages,  the  defective  state  of  its  harbour  is  the 
only  circumstance  which  retards  the  advancing  prosperity  of  Perth,  and  it  has  accordingly  long  been 
a deoirame  object  with  the  community  to  improve  the  port,  by  rendering  it  more  accessible  to  trading 
vessels  of  the  ordinary'  class,  and  providing  quays  for  enabling  them  to  lie  in  safety.  , . 

It  is  well  known  to  the  public,  that  the  magistrates  of  Perth  have  long  and  zealously  laboured  for 
the  promotion  of  this  object;  and  it  may  be  noticed,  that  the  services  of  Smeaton  and  Rennie,  the 
most  celebrated  engmeeers  of  their  time,  were  successively  called  for.  The  former  of  these  eminent 
men,  consulting  the  natural  course  of  the  river  in  connection  with  the  design  of  his  bridge,  projected 
a liue  of  quays  upon  a scale  suited  to  the  trade  and  berthage  of  the  craft  then  frequenting  the  port; 
while  Mr.  Rennie,  seeing  the  increasing  prosperity  of  Perth  and  the  neighbouring  districts,  and  aware 
of  the  discomfort  and  even  danger  which  attend  vessels  lying  along  quays  in  a rapid  current,  proposed 
a suite  of  wet  docks  on  the  South  Inch.  1 

The  excavation  of  these  docks,  and  the  execution  of  other  harbour  works,  seem  to  be  fully  warranted 
by  the  facilities  which  Perth  holds  out  for  the  extension  of  her  manufactories,  and  for  the  agricultural 
improvement  of  the  neighbouring  county,  by  the  projection  of  extended  lines  of  railway  into  the 
valleys  of  btrathmore  and  Strathearn,  and  through  the  county  of  Fife.  These  measures  are  calculated 
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, important  and  beneficial  changes;  but  their  execution  is  retarded  by  the  unimproved  state  AtpendixC- 

U°  harbour  0f  Perth.  In  proof  of  this,  the  Reporters  need  only  allude  to  the  practical  example  of  

°h  * 6 io-hbourino-  port  of  Dundee,  whose  harbour  had  no  sooner  begun  to  be  extended,  than  a railway  Perth. 

the  ne.g  ^ vilney  0f  Strathmore,  under  circumstances  of  the  most  inauspicious  kind. 

W'The  o-rcat  bar  to  the  improvement  of  the  harbour  of  Perth,  has  been  the  (bar  of  deteriorating  the  Stevensj’n  im_ 
vdue  of  the  salmon  fishings,  by  any  extensive  operations  for  facilitating  the  navigation  of  the  river.  ^ ,h’e  Navi_ 
To  avoid  interference  with  the  fishings,  measures  of  a remote  and  feeble  kind  have  from  time  to  time  ^ation  of  the  Tay 
h resort  d to;  and  until  this  objection  against  any  changes  on  the  bed  and  course  of  the  river  between  Perth  and 
between  Perth  and  Newburgh  be  overcome,  it  is  worse  than  useless  to  undertake  expensive  improve-  Newburgh,  and  ' 

Da  , - t ,i,e  town  the  benefits  of  which  must  be  entirely  frustrated  by  the  state  of  the  navigation  making  a Tide  Har- 
ment-  a » hour  and  Wet  Dock 

^iThas  been  said  that  the  navigation  of  the  Tay  is  an  object  of  greater  public  importance  than  the  and  Estl_ 

salmon  fishings,  and  that  the  rights  of  the  conservators  of  the  river  are  naturally  of  anterior  date  to 

these  of  the  fishers.  This  is  a point  upon  which  the  Reporters  do  not  consider  themselves  competent 

to  offer  any  opinion,  and  it  lias  been  already  acutely  discussed  by  one  of  the  town  clerks  of  Perth, 

in  an  able  disquisition  modestly  entitled  “ Observations.”  Independently,  however,  of  this  view  of 

the  question,  the  claims  of  the  proprietors  of  the  fishings  may  be  fully  met  by  a proposal  of  a 

similar  nature  to  that  which  is  daily  made  by  public  trusts,  in  dealing  with  the  proprietors  of  the  soil, 

for  leave  to  make  road  and  harbour  improvements,  in  which  they  agree  to  remunerate  the  proprietor 

for  anv  damage  he  may  eventually  sustain.  In  the  case  of  fishings,  the  extent  of  damage  cannot 

a priori  be  ascertained,  but  must  proceed  upon  a retrospective  average  of  the  produce  of  several  years 

after  the  proposed  changes  have  been  executed,  in  the  same  manner  as  was  done  upon  the  river  Dee, 

where  one  of  the  Reporters  was  professionally  employed.  As  a proof  of  the  justice  and  safety  ot  such 

an  arrangement,  it  will  he  satisfactory  for  the  magistrates  and  town  council  to  know,  that  in  no  instance 

has  the  award  been  demanded  which  was  provided  for  in  the  AberdernAct;  the  fishings  having 

actually  increased  instead  of  being  diminished  since  the  extension  ol  the  harbour  works.  Such,  also, 

the  Reporters  have  no  doubt  will  be  the  case  in  any  arrangement  which  may  ultimately  be  entered  into 

with  the  proprietors  of  the  salmon  fishings  on  the  Tay.  . , , . , . 

It  has  been  apprehended  that  the  operation  of  deepening  the  fords  of  the  river  by  dredging,  would 
have  the  effect  of  disturbing  the  fish,  or  changing  their  habits.  Similar  fears  were  entertained 
reeardin'v  the  effect  of  the  constant  passage  of  steam-boats  in  connection  with  the  dredging  operations 
upon  the' Clyde,  which  many  feared  would  have  been  fatal  to  the  fishings  of  the  river.  Experience 
has  however  shewn  the  Groundless  nature  of  such  alarms ; and  the  continued  operation  of  no  fewer 
than  four  dredginG  machines  and  two  diving-bells,  besides  the  daily  traffic  of  upwards  of  sixty  steam- 
boats which  during  a great  part  of  the  day,  make  not  fewer  than  twenty  passages  m an  hour  on  the 
track  between  Glasgow'  and  Greenock,  has  so  little  affected  the  fishings,  that  their  produce  is  said  not 
to  have  been  sensiblv  diminished.  „ , _ , _ , _ . Tr  , , ., 

Similar  facts  regarding  the  salmon  fishings  of  the  Dee,  the  Tyne,  the  Tees,  the  Humber,  and  the 
Thames,  have  also  been  ascertained  from  the  experience  of  several  years,  after  the  execution  ot  important 
chants  in  these  rivers;  and  the  Reporters  have  of  late  had  some  communications  from  these  quarters 
on  this  subjict,  which  corroborate  the  observations  they  have  now  made.  It  is  true  that  the  fishings  on 
all  these  rivers,  particularly  those  in  the  south,  are  inconsiderable  compared  with  those  ot  the  I ay ; 
hut  the  result  of  the  information  which  has  been  obtained,  shews,  that  the  fishings,  such  as  they  are, 
have  not  sensibly  diminished  .since  the  introduction  of  steam  navigation ; and  that  none  of  the  operations 
connected  with  the  improvement  of  Aberdeen  harbour,  or  of  the  navigation  of  the  estuar.es  above 
mentioned,  have  affected  the  produce  of  their  fishings.  The  Reporters,  proceeding  upon  so  wide  a 
range  of  evidence,  conclude  that  a satisfactory  arrangement  may  be  made  with  the  proprietor!,  ot  the 
fishings  on  the  Tay,  so  as  to  permit  the  harbour  trust  of  Perth  to  undertake  the  improvements  of  the 
navigation  of  that  river  upon  an  efficient  scale. 

The  magistrates  and  town  council  ore  already  aware  that  certain  ridges,  called  fords,  lie  across 
the  led  of  the  river,  between  Perth  and  Newburgh.  These  fords  ore  found  to  obstruct  the  naytgaOon 
to  such  a degree,  that  loaded  vessels  of  ordinary  tonnage,  drawing  from  10  to ill  feet  of  water  can 
only  mate  their  way  to  the  quays  of  Perth  during  spring  tides,  and  even  then  not  without  great 
difficulty;  while  vessels,  missing  the  few  .lays  of  high  tides  lose  a fortnight  in  wa.ttn  for  the 
following  springs.  In  this  way,  the  freight  of  ships  to  Perth  is  greedy  enhanced  as  a nioderate 
rate  will  not  cover  Snell  casualties:  and  mariners  are  therefore  Induced,  as  much  as  possib  e,  to 
avoid  the  port,  both  on  account  of  the  uncertainty  of  the  navigation,  and  the  damage  whioh  their 
vessels  often  receive  in  their  passage  up  the  Tay.  But  the  trouble  and  delay  m the  navigafton  ot 
the  river  are  not  the  only  objections  which  attend  the  port  of  Perth.  T iere  is  no  p ' . 

safety  of  vessels  after  thev  reach  their  moorings,  and  from  want  of  proper  accommodation  they  mos 
lie  ii  the  stream,  exposed  to  the  rapid  winter  currents  of  the  Toy  and  to  danger  from  the  breaking 
up  of  ice  in  floods.  They  are  therefore  not  only  in  danger  of  breaking  adrift, .but  of  being  laid 
high  and  dm  upon  the  roadway  of  the  quay.  Under  all  these  d.sodvantages,  Perth  is  anything  bn  a 
desirable  port  to  the  mariner ; 'and  though  a few  coasters,  who  make  the  town  their  home,  oommne 
to  frequent  it,  it  is  not  a very  general  resort  of  foreign  or  even  coasting  vessels.  6 , , 

thus  either  cramped  in  their  traffic,  or  obliged  to  form  connections  at  places  below  the  ^rds,  from 
whence  their  goods  are  chiefly  transhipped  in  lighters — a method  of  conveyance  w c a J ~ 
advantageous  from  its  uncertainty,  and  the  continual  disappointment  and  extra  expense  which  attend 

it;  and,  while  the  neighbouring  ports  carry  on  a prosperous  trade,  ni  a narrow  and  comparatively 

unimportant  district,  the  commerce  of  Perth,  under  many  local  advantages,  languishes  rom 
a commodious  harbour.  . , i _c 

The  present  state  of  the  navigation  of  the  Tay,  will  appear  from  the  accompanying  plan  and  section  ot 
the  river,  marked  No.  1,  which  have  been  made  from  a trigonometrical  survey,  and  from  the  sounding 
whose  depths  were  determined  in  reference  to  the  state  of  the  tide,  ascertained  by  a regis  er 
tide-staffs,  at  different  places.  The  positions  of  the  soundings  were  fixed  by  sextantobservation  . 

With  regard  to  the  nature  of  the  works  to  be  undertaken  for  the  improvement  of  the  access  tot  be 
harbour,  it  will  he  seen,  from  the  section  and  plan  No.  1,  that  the  bed  of  the  river  e e ® 

and  Perth  is  much  encumbered  by  the  fords  alluded  to.  These  fords  are,  Sleep  ess  ford  a the > upper 
end  of  Sleepless  island,  Millhurst  opposite  Darry  island,  Seggieden  at  Ba^epburn  island  an 
Kirwliinnel  above  Mugdrum  island.  When  the  river  is  in  its  state  of  summer  water,  especially 
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Appendix  C.  spring  tides,  some  of  these  fords  are  nearly  dry,  while  others  are  permanently  under  water  TK 

depths  upon  them,  at  high  water  of  a spring  tide  of  8 feet  rise  at  the  new  quay  of  Perth  or  12  f ^ 

Perth.  Newburgh,  vary  from  11  feet  9 inches  to  13  feet  9 inches,  and  at  neap  tides  from  7 feet  9 hTh** 

— “ to  9 feet  9 inches,  or  thereby.  It  ihus  appears  that  a very  limited  range  of  vessels  have  water nCh6S 

125-  . Perth  in  spring  tides;  while  there  is  hardly  water  for  the  smallest  class  of  decked  vessels  in  ?-jto 

JffOTingtheNaviga-  In  their  survej  for  the  improvamaat  oF  the  navigation  of  the  Forth  between  Stirling  and  AltoalS 
tion  of  the  Tay  be-  Reporters  found  the  fords  on  that  river  to  be  ridges  of  basaltic  greenstone,  which,  of  course,  it  would  be 
tween  Perth  and  difficult  to  remove  ; but  on  the  Tay  they  have  lately  ascertained,  by  dredging  and  boring  to  the  deoth 
Newburgh,  and  of  8 or  10  feet,  that  they  consist  of  loose  gravel,  varying  in  size  from  small  granulations  to  bould" 
making  a Tide  Har-  as  large  as  pigeons’  eggs,  a kind  of  obstruction,  the  removal  of  which  would  be  comparatively 
bour  and  Wet  Dock  The  first  object,  iu  the  view  of  the  Reporters,  is  to  reduce  these  fords  by  dredging  with  the  otpam  k,  ^ 
^ Perth;  and  Esti-  apparatus,  which  is  about  to  be  launched  for  the  use  of  the  harbour  trust.  At  the  same  time  thev 

: propose  to  shut  up  certain  spill-water  channels,  by  connecting  S eepless  and  Balhepburn  islands  with 

the  right  or  southern  bank  of  the  river,  and  D.irry  island  with  the  left  bank,  by  means  of  embankments 
the  positions  of  which  are  shown  in  red  coloured  lines  on  the  plan. 

Lower  down  the  river,  and  immediately  above  and  below  the  confluence  of  the  Earn  and  the  Tav  nine 
or  ten  large  cairns  of  loose  boulder  stones,  containing  several  tons  each,  have  to  the  great  detriment  of  the 
navigation,  been  heaped  or  buiit  by  the  fishers  for  the  purpose  of  hauling  their  nets.  The  disturbinv 

action  of  these  large  heaps  of  stone  distorts  the  current,  and  throws  over  upon  the  north  side  of 

Mugdrum  island  a great  quantity  of  water,  which  would  oiherwise  flow  upon  the  southern  sMedlonir 

with  the  main  body  of  the  united  streams  of  the  Tay  and  the  Earn.  By  shutting  up  the  spill-water 

channels  at  the  three  islands  above  mentioned  and  removing  these  cairns,  the  river  will  flow  in  a more 
connected  and  powerful  stream,  and  will  thereby  tend  to  assist  the  dredging  operations. 

With  the  dredging  machine,  it  is  intended  to  excavate  from  4 feet  3 Inches  to  4 feet  9 inches  in 
depth  from  the  fords,  and  thus  to  form  a navigable  track  of  a breadth  varying  from  80  to  100  yards. 
By  this  means  it  is  expected  that,  in  the  course  of  two  working  seasons,  the  track  from  Newburgh  to 
Perth  will  be  deepened  so  as  to  admit  the  passage  of  merchant  ships  of  the  draft  of  16  feet  at 
spring  tides  and  11  feet  at  neap  tides,— or  of  the  burden  of  380  and  130  tons.  This  is  about  the 
largest  size  of  vessels  which  frequent  the  tide  harbours  of  the  eastern  coast  of  Scotland  The 
expense  of  deepening  the  fords  and  embanking  the  channel,  agreeably  to  the  annexed  estimate, 
amounts  5,500/.  14*.  3d.  Tuis  sum  includes  20  per  cent,  on  the  estimated  price,  to  provide  for  the 
contingencies  which  may  occur  in  this  kind  of  work. 

A question  of  much  interest  naturally  occurs,  regarding  the  means  of  preserving  the  proposed  depth 
upon  the  fords  when  once  obtained.  It  is  not  difficult  to  theorise  on  subjects  of  this  kind,  without 
coming  to  any  definite  result ; but  it  is  certain,  that  unless  actual  trial  be  made,  no  very  satisfactory 
opinion  can  be  given  on  this  point.  Thera  are,  however,  many  examples  since  the  introduction  of 
the  steam  dredging  machine,  of  the  advantage  of  its  uses  in  connection  with  embanking  rivers  in  order 
to  confine  their  currents  within  certain  limits  ; and  the  former  inconveniences  of  a narrow  track  or 
fairway  are  now  much  less  felt  since  the  adoption  of  the  steam-tug  at  most  ports  on  the  coast.  In  a 
river  hke  the  Tay,  however,  regard  must  always  be  paid  to  the  free  admission  of  the  tidal  waters, 
which  four  times  a day  pass  over  its  bed,  and  the  scouring  action  of  which,  together  with  the  constant 
use  of  the  dredging  machine  in  some  part  of  the  river,  will,  it  is  exoected,  preserve  thedepih  acquired, 
brom  an  attentive  consideration  of  the  data  obtained  by  their  survey,  the  Reporters  have  every  con- 
ence  in  s ating,  t lat  they  consider  it  to  be  practicable  to  deepen  the  fords  and  preserve  the  channel 
over  them  by  the  means  just  described. 

In  connection  with  the  improvement  of  the  navigation  over  the  fords,  the  Reporters  propose  the 
formal  ion  of  a tide  harbour  before  the  wet  dock  is  executed.  Bv  this  means  provision  will  be  made 
for  the  beithage  of  vessels  out  of  the  stream  of  the  river,  an  object  which  the  Reporters  have  always 
consdered  of  great  importance  to  the  trade  of  Perth.  It  will  be  seen  from  the  plan,  that  this  tide- 
r our  ex  eni  s to  an  area  of  2^  acres,  which  it  is  proposed  io  line  with  a breastwall  or  quay  of 
square  masonrv,  extending  to  286  yards  upon  its  western  side,  and  on  the  eastern  side  with  a 
revetement  of  rubble-pitching,  having  a talus  or  slope  of  one  perpendicular  to  one  horizontal.  Into 
this  tide  harbour  a tunnel  of  squared  masonry  is  intended  to  issue  for  the  outlet  of  Craigie  Burn.  The 
Q excavating  this  tide  harbour,  and  building  its  surrounding  walls,  is  estimated  at 

total  n’f  i4  7flo;io  "'aj  l!?e  ^eePeni.ng  of  the  ff>rds,  and  improvement  of  the  navigation,  make  a 
total  or  14,769/.  12s.  3d.,  for  improving  the  harbour  io  this  extent. 

hw  . Ign  'rr  tl,e  fu,rtll,er  imProvement  of  the  harbour  of  Perth  is  capable  of  great  extension, 

ItVrT'1  °u  a Wei  ?°ck  °n  tbe  Soulh  Inch-  Accordingly,  the  plan  upon  an  enlarged  scale, 
wpf  (Wk-  nf'E  mv"  "aC6S  P ans  sections  of  an  entrance  lock,  with  a reach  of  canal  leading  into  a 
whole  scale  of  flip  "L  qi.c'V  room  ,for  l^e  berthage  of  50  ships,  of  100  tons,  lying  in  two  tiers.  As  the 
8 feet  tide  at  tkP  Pr°ceeds  upon  the  datum  of  obtaining  16  feet  water  on  the  fords,  with  an 

annear  from  tho  f ^Ua^’m!?e  8'..0/  entrance  lock  is  shown  at  a depth  to  suit  these  levels,  as  will 
mieht  nei  hams  hp  ^ '°-nSLi  Wldtk  °f  ‘be  chamber  of  the  lock  does  not  exceed  36  feet  6 inches.  It 
bnf  astbPKP  l I®  mcreaS?  the  widlh  ofthe  gates  for  the  admission  of  large  steam-boats ; 
enlarvempnt  £3?  ^ be  accommodated  in  the  tide  basin,  it  has  been  thought  advisable  to  avoid  the 
It  further  dpaerws  JP*  °,-a  S1Z®  vvbic^  w°uld  be  incommodious  for  the  ordinary  trade  of  the  port, 
steam  navigation  Ip  nsiderall0n’ tbat  tlle  cominual  improvements  and  alterations  which  take  place  in 
CTa  less  c ml’ro?^  T?,r00n[I  for ch°PinS  **  this  class  of  vessels  may  yet  be  rendered  efficient 
Sens  ons  eafonE  ? A °f  3n>i  Kt  Present  in  On  these  gronnds,  an  entrance  lock  of 

beS.  des1"Ld  in?  3d  £a'llngVeSSHls  ofaW  380  tons,  and  drawing  about  16  feet  water,  has 
oeen  Designed  and  us  expense  is  estimated  at  10,343/.  18*.  8 d. 

which  "vilMeJl  j5  .P^0P?Sed J,°  fxcava‘e  a canal  132  feet  in  width,  and  440  yards  in  length, 

intended  In  be  lin  fl  V,  ^,hlS  ,r,eac  1 canal  w'11  also  afford  berthage  for  vessels;  and  is 

To?L°J  hi  ll  bSf  SldeS  W,th  fwalls  of  rabble-pitching  similar  to  that  described  for  the  east 
side  of  the  tide  harbour.  The  estimate  for  the  canal  amounts  to  6,464/.  12*.  lid 

tion  of  tlfpt;dl°L0ltheSe  W°fS’"h,ch1  a-r,e  ?eant  t0  ^Uow  the  deepening  of  the  fords  and  the  forma- 
tion  of  the  tide  harbour,  may  be  delayed  till  the  year  1837.  * ° 

of  50^b?P«a' 1,16  PKn’ ’s  a wet  doc*i  °f  ‘be  area  of  five  acres  calculated  for  the  berthage 
with ftiw V “ T of  burden,  ranged  in  two  tiers.  The  depth  of  the  doek  corresponds 

Test  met  .“d  sides  wi"  Wared  masonry.  The  espense 

the  yeS  1840  22,73  ^ 4,1  4rf’ I l“> 11  14  ,ikely  that  the  funds  for  this  work  will  be  required  till 
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• 'mpossible  to  imagine  any  situation  better  adapted  for  works  such  as  have  now  been  described  Appendix  C. 

* p 1 The  order  in  which  they  can  be  executed  admits  of  their  being  carried  to  such  an  extent 
than  -r  t^e  reVenUe  at  the  command  of  the  commission  ; and  yet  every  part  is  so  independent  of  £RTg~ 

ay  f0How  as  to  be  complete  in  itself,  so  that  the  navigation  will  be  gradually  improved  as  the  12g_ 

"•  k advances.  It  is  for  this  reason  that  the  Reporters  recommend  the  deepening  of  the  fords  and  the  Stevenson,  on  im- 

f°rK  tion  of  the  tide  harbour,  as  the  works  which  first  deserve  attention,  because  their  execution  will  provingthe  Naviga- 
‘orm.a,  perti,  wjt(,  a harbour  complete  in  itself,  though  of  moderate  dimensions,  and  capable  of  being  tion  of  the  Tay  be- 
provK  e extent  which  the  increased  traffic  of  the  port  may  require.  In  the  present  state  of  the  tween  Perth  and 

en.argj  e^jng  (j,e  forjs  and  forming  a tide  harbour,  such  as  that  designed,  are  works  of  indispensable  Newburgh,  and 
it,,  and  the  success  which  may  attend  these  changes  will  indicate  with  certainty  the  propriety  of 
moc eed'iiU  with  or  delaying  the  construction  of  the  wet  dock.  In  point  of  fact,  therefore,  the  at  perth;  and  Esti- 
P m mission  mav  be  said  to  enter  upon  an  extensive  scheme  of  operations,  requiring  an  outlay  of  mate. 
r,4  014/  18s.  2d.  with  the  least  possible  risk  of  failure,  as  every  chance  of  ruinous  expenditure  in 
J ’ letinn-  the  full  extent  of  work,  is  precluded  by  the  method  of  procedure  above  proposed,  which 
C0'd  prevent  the  ulterior  works  from  becoming  ineffective  through  the  failure  of  what  has  gone  before. 

The  Reporters  deem  it  unnecessary  at  this  time  to  enter  further  into  detail  regarding  the  proposed 
system  of  operations.  They  therefore  merely  notice  generally  that,  from  the  minute  and  careful  survey 
fthe  river,  which  they  ha’ve  completed  between  Perth  and  Newburgh,  and  the  data  thus  acquired  for 
deepenin'*  the  fords,  as  well  as  from  the  nature  of  the  ground  chosen  for  the  site  of  the  tide  harbour 
and" wet  dock,  together  with  the  dredging  and  boring  of  the  soil,  which  was  executed  for  their  informa- 
tion they  have  no  hesitation  in  pronouncing  the  works  quite  practicable.  In  doing  so  it  affords  them 
email  (ratification  to  be  able  to  state  that  their  opinions  are  in  accordance  with  the  able  advice  of  the 
late  Mr.  Rennie,  originally  given  in  1803,  and  again  repeated  in  1807,  when  one  of  the  Reporters 

accompanied  him  to  Perth. 

In  reference  to  the  operations  partly  executed  under  the  Act  ofParhament  lately  obtained  torthe  1m- 
nrovement  of  the  harbour  of  Perth,  the  Reporters  beg  to  observe  that  the  dilapidated  state  of  the  old  quay 
walls  would  ere  long  have  rendered  it  necessary  to  rebuild  them,  or  at  least  to  put  them  in  such  a slate 
of  repair  as  would  enable  the  small  vessels  and  boats  which  frequent  the  port  to  have  free  access  to 
the  shore.  In  accordance,  however,  with  the  advice  already  given  regarding  the  construction  of  a 
tide  harbour  and  wet  dock,  they  do  not  consider  it  necessary  to  change  the  old  line  of  quay  for  the 
sake  of  obtaining  deeper  water,  nor  to  rebuild  it  in  a style  malerially  different  from  that  of  the  original 
walls.  In  so  far  as  the  new  quay  has  proceeded,  it  would  be  premature  to  adopt  any  resolution  con- 
cerning its  removal,  until  its  effect  upon  the  bed  of  the  river  shall  have  been  more  fully  tried. 

It  now  only  remains  briefly  to  advert  to  the  funds  which  may  be  placed  at  the  disposal  of  the 
new  commission.  Valuing  the  annual  reveuue  from  the  shure  dues  at  only  2,300/.,  there  would  be 
enough  at  4 per  cent,  to  pay  the  interest  of  62,500/.  This  sum  affords  ample  security  for  the  expend- 
iture which  will  from  time  to  time  be  necessary  in  carrying  the  improvement  into  effect;  and  the 
Reporters  do  not  think  it  necessary  to  enter  further  into  this  subject,  as,  from  the  great  experience  ot 
the  framers  of  the  proposed  Bill  for  Parliament,  perfect  confident  may  be  placed  in  the  accuracy  ol 
their  information  and  their  foresight  in  making  the  necessary  provisions  of  the  Act. 

The  Reporters  conclude,  by  observing  that  there  is  no  room  to  doubt  that  the  improvement  ot  the 
harbour  will  produce  a correspondent  iucrease  of  the  funds  which  are  derived  from  shore  dues ; and 
thev  beg  to  refer  to  the  case  of  some  harbours  in  the  north  upon  a much  smaller  scale  than  that  ot 
Perth,  with  which  they  have  been  professionally  connected.  At  Fraserburgh,  in  1803,  before  the 
harbour  was  improved,  and  the  new  Act  for  regulating  its  schedule  of  dues  was  obtained,  the  shore 
dues  were  let  at  45/.  per  annum  ; hut  since  that  period  the  revenue  has  gradually  mcieased  an  m 
1832  it  amounted  to  1,260/.  The  harbour  dues  of  Peterhead  in  1810  yielded  49o/.,  but  in  1833 1 they 
amounted  to  1,901/.  In  like  manner  Stonehaven,  before  its  harbour  was  improved  m 1826,  had  a 
revenue  of  from  40/.  to  60/ ; but  in  1831  the  shore  dues  had  increased  to  j 00L  9s.  Ad.  The  examples 
of  recent  increase  of  trade  in  situations  so  much  less  favourable  than  Perth,  give  ample  reason  to 
hope  that  the  improvements  proposed  for  the  adoption  of  the  Commiss.onera  to  be  appointed  by  the 
intended  Bill  will  have  a beneficial  influence  upon  the  revenue  which  the  burgh  now  derives  hum  it 
shore  dues.  Robert  Stevenson, 

Alan  Stevenson. 


Abstract  of  Estimates  of  the  Expense  of  Improving  the  Navigation  of  the  Tayie/ureenPcr/W 
Newburgh,  and  making  a Tide  Harbour  and  Wet  Docks  at  Perth , agreeably  to  the  foregoing  Report, 
independently  of  Land  Damage. 
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Entrance  Lock 
Ship  Canal  . • • 


5,600 

14 

3 

9.168 

18 

0 

10,343 

8 

8 

6,464 

12 

11 

22,737 

4 

4 

. £54,314  18  2 


No.  126.  No^  126.^ 

Memorial  of  the  Lori  Provost,  Magistrates,  and  2to  Council  of  Pert),,  and  the Commissioners 

under  the  Perth  Navigation  and  Harbour  Acts,  to  the  Lords  of  the  Ademralty,  Magistrate.,  and 

Town  Council  of 

Sheweth,  , * Perth,  and  Harbour 

That  the  memorialists  have  to  solicit  the  serious  attention  of  your  lordships  to  a scheme  Wiur  n Commissioners 
lately  been  submitted  to  the  public  for  malinga  line  of  railway  from  Burntisland  to  Dundee  and  Benh  lothe  Aam,raity. 
one  branch  of  which  is  intended  to  oross  the  river  Tay  by  a bridge  at  Mugdrum,  and  the  other  to 
cross  the  river  Earn  by  a bridge  at  a point  near  its  juuction  with  the  Tay.  2 A 2 
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ppendix  C.  Your  memorialists  have  not  seen  the  plans  of  the  proposed  bridges ; but  they  are  satisfied  tb 
„ attempt  to  cross  these  rivers  at  the  points  proposed— and  particularly  the  atteinnt  tn  ihmn  th?t.a,n-'r 

Perth'  across  .be  Tay  at  any  point  between  the  harbour  of  Perth  and  the  ocean-is  a maUerinvolvTr  * dge 
prejudice  to  the  interests  of  navigation,  and  which  therefore  calls  for  the  prompt  interfevenccfof^o115 


No.  126. 
Memorial  of  the 
Lord  Provost, 
Magistrates,  and 
't  own  Council  of 


Lordships. 

It  may  be  proper  to  explain  to  your  Lordships,  in  the  outset,  that  the  memorialists,  the  niaeist 
of  Perth,  possess  certain  vested  rights  in  reuard  to  the  navigation  of  the  Tay,  of  which  the  nro  T B 
'town  Council  of  of  the  schemes  already  referred  to  do  not  seem  to  have  been  aware.  They  have  the  rio-ht  nf  f.Jectora' 
Perth,  and  the  Har-  ant]  harbour  in  the  Tay,  so  far  as  it  runs  opposite  to  the  sheriffdom  of  Perth  for  in  other  wJjP°,rt 
fo^AdS”"6'”  "’i,hin  lhrce. milos  fro™  Hontlee),  and  are  conservators  of  the  river  within  these  bounds,  uwf  “ 
portent  privileges  were  conferred  upon  them  in  early  times  by  the  Kings  of  Scotland,  and  were  c 
firmed  by  a Charter  from  King  James  VI.,  as  well  as  by  a subsequent  decree  •arbitral’  pronouiiced°h 
the  same  monarch,  both  of  which  were  ratified  by  an  Act  of  the  Scottish  Parliament,  July  9th  160fi 
Accordingly,  the  magistrates  of  Perth  have,  for  centuries  past,  exercised  a constant  superintendent ' 
and  guardianship  over  the  navigation  of  the  river,  and  have,  from  time  to  time,  successfully  resisted 
the  encroachments  attempted  to  be  made  upon  it  by  private  parties. 

Until  within  the  last  few  years,  however,  the  navigation  of  the  Tay  was  very  different  from  what  it 
has  since  become,  in  consequence  of  the  improvements  to  be  afterwards  noticed.  Previously  to  1830 
the  harbour  of  Perth  was  inaccessible  to  vessels  of  the  larger  class  which  now  frequent  it  while  ves- 
sels drawing  from  S to  9 feet  of  water  could  make  their  way  up  to  the  quays  of  Perth  only  during 
spring  tides,  and  with  considerable  difficulty  even  then.  If,  unfortunately,  they  missed  the  hi<di  tides’ 
they  became  neaped  in  the  river,  and  were  obliged  to  remain  until  the  following  springs.  The  dif- 
ficulty of  the  navigation  was  occasioned  partly  by  certain  fords  or  shallows,  most  of  them  of  rather 
a formidable  character,  and  partly  by  huge  boulders  scattered  in  the  fairway,  by  coming  in  contact 
with  which  vessels  were  frequently  subjected  to  serious  damage.  The  state  of  the  navigation  previ- 
ously to  1S30  may  be  inferred  from  the  fact,  that  the  largest  vessel  which  could  by  any  possibility 
and  in  the  face  of  the  then  existing  difficulties,  approach  the  harbour  fully  laden,  did  not  exceed  60 
tons  register. 

In  the  course  of  the  last-mentioned  year,  however,  the  memorialits  set  seriously  about  improving 
the  navigation  of  the  river.  First  of  all,  they  obtained,  in  the  session  of  1830,  “ An  Act  for  enlar-dn*, 
improving,  and  maintaining  the  Port  and  Harbour  of  Perth,  for  improving  the  Navigation  of  the  River 
Jay  to  the  said  City,  and  for  other  purposes  therewith  connected.”  This  Act  proceeds  upon  the  pre- 
amble that  “ the  navigation  of  the  river  Tay,  from  the  city  of  Perth  to  its  influx  with  the  sea,  is  much 
impeded  and  obstructed  by  fords  or  shallows  in  many  parts  thereof,  and  in  particular  by  a ford  or 
shallow  betwixt  the  quays  or  shores  of  Perth  and  the  Friarton,  known  by  the  name  of  the  Wed  Ford, 
whereby  vessels  cannot  pass  to  and  from  the  city  of  Perth  unless  in  the  lime  of  flood  or  high  water  at 
spring  tides."  Commissioners  were  appointed  to  execute  the  purposes  of  the  Act,  and  powers  were 
taken  to  “cleanse,  scour,  cut,  and  deepen”  the  river  within  the  limits  above  mentioned,  “and  to 
widen  the  same  to  such  breadth  as  may  be  found  expedient  for  enabling  vessels  resorting  to  the  city 
and  harbour  of  Perth  to  pass  and  repass  with  safety  and  facility ; and  also  to  repair,  rebuild,  extend, 
and  enlarge  the  present  quays,  shores,  piers,  and  landing-places  of  the  said  harbour,  and  the  roads 
and  accesses  thereto,’  &c. ; and  to  erect,  make,  and  build  new  quays,  &c.,  “ reserving  always  to  the 
proprietors  of  lands  adjacent  to  the  said  river  all  rights  competent  to  them  by  law,  and  satisfaction 
emg  always  made  to  the  owners  and  occupiers  of  the  lands,  tenements,  fishings,  and  other  heritages 
a jacent  to  or  in  the  said  river  Tay,  which  may  be  injured  or  damaged  by,  or  in  consequence  of,  the 
said  operations,  and  for  whose  indemnification  the  property  and  common  good  of  the  city  of  Perth 
were  ecl.ired  liable.  For  accomplishing  the  purposes  above  described,  the  commissioners  were  autho- 
rised to  borrow  and  expend  the  sum  of  16,000/. 

Under  this  Statute  various  improvements  of  a minor  character  were  effected,  and  a new  quay  was 
built  at  the  harbour  ot  Perth  ; but  it  soon  became  manifest,  that,  in  order  fully  to  realise  the  advan- 
age-.  anticipated  from  these  operations,  it  would  be  necessary  again  to  go  to  Parliament,  and  to  ask 
tor  much  more  extensive  powers  than  had  been  conferred  by  the  Act  of  1830.  By  the  last-mentioned 
tuie,  the  operations  of  the  commissioners,  so  far  as  related  to  the  scouring  and  deepening  of  the 
river,  were  limited  to  that  part  of  the  river  extending  from  the  town’s  ford  to  the  Friarton,  a space  of 
somewhat  less  than  half  a mile;  but  powers  had  not  been  taken  to  reduce  the  fords  and  shallows  in 
tne  lower  part  of  the  river,  some  of  which  presented  obstructions  to  the  navigation  nearly  as  great  as 
uie  town  s ford,  while,  m the  opinion  of  many,  it  would  be  more  judicious  to  avoid  the  town’s  ford  al- 
together,  by  the  construction  of  a tide  harbour,  canal,  and  docks.  The  memorialists  being  anxious  to 
e such  measures  as  should  secure  the  important  object  in  view,  in  the  first  place  obtained  a report 
. °,ni  J-“-es®rs.  Robert  Stevenson  and  Son,  civil  engineers,  who  had  bestowed  much  attention  onthesub- 
7 report,  a copy  of  which  is  herewith  transmitted,  the  memorialists  have  to  solicit  the 
attenuon  °t  your  Lordships,  as  shewing  the  state  of  the  navigation  at  that  time  (February,  1834),  as 
Sried  into  effect  ^ ^ improvements  which  ^re  then  comtemplated,  and  have  since  been  partly 

, a"P.  ■*he,  Messrs.  Stevenson,  the  memoralists  applied  for  and  ob- 

, c in  whereby  (without  reference  to  the  powers  competent  to  the  magistrates,  and 

r;  t1 e3;Press  reservation  of  their  rights)  power  was  given  to  the  harbour  commissioners,  in  addi- 
tion to  the  operations  authorised  by  the  previous  Statute,  to  form  a tide  harbour,  docks,  and  canals; 

to  cause,  lessen  or  remove  m whole,  or  in  part,  by  dredging  by  steam-vessels,  hand  labour,  or 
otherwise,  all  banks,  bars,  fords,  shallows,  hursts,  or  other  obstructions  ” to  the  free  navigation  of  the 
river  ; to  adopt  every  other  means  for  improving  the  navigation  by  deepening  or  altering  the  channel, 
and  connectmg  several  islands  in  the  Tay  with  the  mainland.  The  time  for  executing  the  works  was 
limited  to  five  years  from  and  after  the  passing  of  this  Act,  in  so  far  as  regards  the  operations  for 
deepening  and  improving  the  nav.gation  of  the  Tay,  and  to  twenty  years  so  far  as  regards  the  other 
works  and  operations ; hut  by  a supplementary  Act  obtained  in  1839,  a further  period  of  two  years  was 
allowed  for  completing  the  river  operations.  Compensation  was  provided  to  the  proprietors  of  salmon 
fishings  for  the  damage  that  it  was  supposed  must  be  occasioned  to  their  interests  by  the  operations 
authorised  by  the  Act.  The  produce  of  each  proprietor’s  fishings  was  to  be  ascertained  by  the  average 
of  the  five  years  preceding  1834,  and  any  shortcoming  was  to  be  paid  over  annually  by  the  commis- 
sioners during  the  continuance  of  the  operations,  and  for  five  years  after  they  should  cease,  at  which 
time  the  permanent  damage  to  fishings  should  be  ascertained,  and  the  compensation  paid  over  to  the 
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. s entitled  to  receive  it,  in  capital  sums.  The  commissioners,  besides  expending  the  surplus  of  tie  Appendix  C. 

. rates  and  duties,  were  authorised  to  borrow  money  for  the  purposes  of  both  Acts  to  tiie  ex-  

St3|Uof  50  000/.,  for  which  the  magistrates  and  town  council  were  authorised  to  interpose  the  security  Perth 
,e-n  . e Clty  0f  Perth.  The  provisions  of  the  Statute  of  1830,  as  to  the  liability  of  the  property  of  the  ~~ ~ ^ 

"...  'for  the  indemnification  of  parties  entitled  to  damage,  were  repeated.  And  the  commissioners  Mem0riai  of  the 
vere  prohibited  from  proceeding  further  with  the  operations  authorised,  than  the  deepening  of  the  Lord  Provost,  ' 
iver  and  the  formation  of  the  tide  harbour,  or  from  expending  or  borrowing  more  than  a limited  sum  Magistrates,  and 
l .i'  e purposes,  until  compensation  should  be  made  or  provided  for  to  the  proprietors  of  salmon  Town  Council  of 
fi  hines.  Perth,  and  the  Har- 

Smmediately  after  the  passing  of  this  Act,  the  harbour  commissioners  commenced  their  operations,  bour  Commissioners 
and  in  the  course  of  the  last  ten  years  much  has  been  done  for  the  improvement  of  the  navigation.  Tiie  t0  the  Admiralty, 
principal  fords,  and  many  intermediate  shallows  not  shown  in  the  sections,  have  been  removed,  together 
nidi  many  detached  boulders  of  immense  size.  The  river,  along  its  course  from  Perth  to  Newburgh, 
has  been  dredged  and  deepened.  The  islands  of  Sleepless,  Darry,  and  Balliepbum  have  been 
connected  with  the  mainland  by  embankments  formed  of  the  produce  of  the  dredging,  so  as  to  confine 
the  whole  of  the  water  in  the’ navigable  channel,  and  render  the  scour  more  effective.  The  banks  of 
the  river  in  many  places,  where  much  contracted,  have  been  excavated  and  removed,  in  order  to 
equalise  the  currents,  by  allowing  sufficient  space  for  the  free  passage  of  the  water.  A tide  harbour  (the 
first  part  of  the  plan  for  establishing  docks  at  Perth)  has  been  formed,  and  a road  from  the  town  to 
communicate  with  it,  which  is  now  in  constant  use.  The  situation  and  object  of  this  work,  and  the 
relation  which  it  bears  to  the  more  extended  design,  will  be  seen  by  examining  plan  No.  2,  appended  to 
Messrs.  Stevenson’s  report;  and  it  may  be  here  mentioned,  that  the  whole  of  the  extended  work  was 
actually  contracted  for,  and  would  ere  now  have  been  completed,  but  for  the  opposition  of  certain 
proprietors  of  fishings,  who  objected  to  the  canal  and  docks  being  proceeded  with  until  compensation 
should  be  made  or  provided,  in  terms  of  the  Act.  All  these  improvements  have  been  effected  at  an 
expense  of  not  less  than  53,000/.,  in  addition  to  the  indemnification  to  the  proprietors  of  fishings, 
which  has  already  been  awarded  to  the  extent  of  6,000/.,  while  the  final  compensation  payable  to  them, 
which  cannot  be  ascertained  for  two  or  three  years  to  come,  must  amount  to  many  thousands  more. 

But  it  is  not  to  be  understood  that  the  operations  authorised  by  the  Act  have  yet  reached  their  limit. 

The  river  is  susceptible  of  still  greater  improvements,  and  these  will  be  carried  on  from  time  to  time, 
as  the  trading  interests  of  Perth  may  require,  unless  a stop  be  put  to  them  by  the  interference  with 
navigation  contemplated  by  the  railway  projectors. 

The  advantages  that  have  already  resulted  from  the  works  carried  on  by  the  harbour  commissioners 
are  neither  few  nor  small.  By  affording  a clearer  and  freer  passage  for  the  tidal  currents,  the  tide 
now  begins  to  flow  at  Perth  fully  half  an  hour  sooner  than  before,  while  the  time  of  high  water 
remains  nearly  the  same ; aad  thus  the  advantages  of  increased  depth,  due  to  the  presence  of  the 
tide,  are  proportionally  increased  throughout  the  whole  range  of  the  navigation.  The  depths  in  the 
shallowest  parts  of  the  river  are  now  pretty  nearly  equal,  being  5 feet  at  low  and  15  feet  at 
high  water  of  ordinary  spring  tides.  Steamers  of  small  draft  can  now  ply  regularly  at  low  water 
while,  at  ordinary  spring  tides  vessels  drawing  14  feet  of  water  can  come  up  to  Perth,  in  one 
tide,  with  ease  and  safety.  In  the  year  1833,  the  registered  tonnage  of  vessels  belonging  to  the  port 
of  Perth  was  5,149,  the  number  of  vessels  of  100  tons  and  upwards  being  only  12,  and  the  largest 
vessel  144  tons.  In  1844,  the  tonnage  has  increased  to  1,797,  including  22  vessels  from  100  to  150 
tons,  7 from  150  to  200,  6 from  200  to  300,  and  2 above  400  tons  register.  Many  large  vessels  from 
foreign  ports  are  also  in  the  practice  of  frequenting  the  harbour;  and  so  great  has  the  traffic  become, 
that  sometimes  no  fewer  than  15  vessels,  all  under  sail,  now  arrive  at  the  shore  in  one  tide.  The 
shore  dues  leviable  at  the  port  have  increased  in  the  same  proportion.  The  Customs,  which,  before 
the  commencement  of  the  statutory  operations,  produced  only  2,969/.,  have,  on  an  average  of  the 
last  five  years,  produced  the  sum  of  16,837/.,  and  were  in  one  year  so  high  as  25,767/.  Many  other 
facts  might  be  brought  forward  to  shew  the  beneficial  effects  resulting  from  the  improvement,  or  the 
river  ; but  the  memorialists  have  no  doubt  that  those  just  stated  will  be  considered  amply  sufficient. 

It  is  in  this  state  of  matters,  and  after  so  much  has  been  done,  at  so  great  an  expenditure  of  money, 
to  make  ihis  fine  river  fu.lv  available  for  the  purposes  of  navigation,  that  the  project  has  been 
seriously  brought  forward  of  throwing  a bridge  across  the  Tay  at  Mugdrum.  The  memorialists  feel 
satisfied  that  the  bare  mention  of  such  a proposition  must  create  surprise  in  the  minds  of  your  Lord- 
ships,  that  any  party  could  be  found  willing  to  flatter  themselves  with  the  belief  that  so  wild  a scheme 
should  ever  find  countenance  from  the  guardians  of  the  navigation  of  the  country ; and  the  more  he 
nature  and  inevitable  consequences  of  the  scheme  are  considered,  the  more  will  they  appear  to  your 
Lordships  to  be  fraught  with  perils  of  no  ordinary  kind.  . . 

It  is  quite  necessary  to  keep  in  view  that  the  river  Tay  is  somewhat  peculiar.  Receiving  the 
drainage  water  from  the  most  elevated  parts  of  the  country,  of  a portion  of  Scotland  extending  to 
2,283  square  miles,  its  volume  is  subject  to  sudden  and  extensive  fluctuations,  depending  on  the  s a e 
of  the  weather,  or  melting  of  the  snow  or  ice  in  the  highland  districts.  Its  mean  discharge  at 
Mugdrum  has  been  ascertained  to  be  upwards  of  250,000  cubic  feet  per  minute.  The  natural 
tendency  of  the  river,  as  your  Lordships  may  readily  suppose,  is  to  throw  up  shallows  and  sandbanks 
all  along  its  navigable  course,  and  in  no  part  of  it  is  this  tendency  so  great  or  so  observable  as  at,  and 
immediately  below,  Muqdrum.  , , . ...  . 

These  considerations  must  satisfy  your  Lordships  that  it  is  absolutely  impossible  to  construct  a 
bridge,  of  any  description  whatever,  at  Mugdrum,  that  will  not  have  the  effect,  by  the  interruption 
which  it  will  offer  to  the  current,  of  disturbing  and  distorting  the  channel,  and  throwing  up  sandbanks 
at  the  bridge,  as  well  as  above  and  below  it.  It  was  only  last  year  that  the  magistrates  of  1 erth 
succeeded,  after  a tedious  and  expensive  litigation,  in  obtaining  a judgment  for  the  removal  of  certain 
jetties  which  had  been  thrown  out  by  the  Earl  of  Zetland  on  the  shores  of  the  Tay  at  and  below 
Newburgh,  and  which,  by  the  evidence  on  the  trial,  were  demonstrated  to  be  prejudicial  in  the  way 
just  mentioned.  Now,  if  such  was  the  effect  of  jetties  only  protruding  into  the  river  a short  way  irom 
tbe  shore,  what  is  to  be  expected  as  the  natural  result  of  an  interruption  extending  across  nearly  the 
whole  breadth  of  the  river  ? The  memorialists  understand  it  is  proposed  to  leave  a space  ot  sixty 
feet,  or  thereby,  open  for  the  passage  of  vessels  through  the  bridge ; but  every  one  who  knows  the 
nature  of  the  river  at  that  spot,  and  its  agitated  state  in  wintry  and  tempestuous  weather  must  at 
once  perceive  that  such  a scheme  is  just  tantamount  to  shutting  up  the  navigable  channel  altogether. 

There  are  certain  states  of  the  weather  and  tides  which  would  not  admit  of  vessels  readily  taking  the 
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passage,  while  there  is  no  room  to  allow  them  to  beat.  It  may  frequently  happen,  too,  that  the 
time  when  the  bridge  happens  to  be  shut,  is  just  the  critical  moment  at  which  a vessel'ought  t0  V6r^ 
on  her  voyage  up  or  down  the  river.  The  inevitable  result  will  be,  that  mariners  will  shun  a ntT"* 
gation  liable  to  such  interruptions,  and  in  this  way  the  memorialists  will  not  only  be  deprived  of  th" 
security  which  the  rates  and  duties  of  an  open  river  would  afford,  to  indemnify  them  for  their  obli»  * 
tions,  but  the  trade  of  the  citv  which  they  represent  would  gradually  decline. 

Nor  is  it  only  with  reference  to  the  interests  of  navigation  that  a bridge  at  Mugdrum  would  b 
liable  to  serious  objection.  Your  Lordships  are  no  doubt  aware,  that  in  a severe  winter  the  lireaki  <r 
up  of  a storm  is  attended  with  great  and  imminent  peril  on  the  banks  of  the  Tay.  History  reconf 
many  instances  of  disaster  from  this  cause.  The  city  of  Perth  is  sibject  to  inundations,  greater  or 
less  in  degree,  almost  every  second  or  third  winter.  On  one  occasion,  at  a remote  period,  die  town 
was  swept  away  altogether.  In  later  times,  two  bridges  have  successively  shared  the  same  fate  and 
the  present  bridge,  though  a fabric  of  great  strength,  has  often  been  in  extreme  danger.  Even  the 
wide  span  of  its  arches  does  not  afford  a sufficient  passage  for  the  large  masses  of  ice  which  come 
float'ng  down  the  stream,  and  any  interruption  arising  in  that  quarter  causes  the  diversion  of  the  river 
from  its  bed,  and  throws  the  whole  volume  of  its  waters  over  the  North  Inch  and  town  of  Perth  In 
averting  a calamity  of  this  sort,  everything  depends  upon  keeping  the  river  open  below,  so  as  to  afford 
a clear  passage  for  the  ice  after  it  gets  through  the  bridge,  for  if  it  gets  gorged  at  any  point  further 
down,  the  intennediate  space  between  it  and  the  bridge  is  immediately  filled  up,  and  in  such  a state  of 
matters  the  destruction  of  the  city  would  be  inevitable.  The  serious  consequences  that  resulted  from 
the  breaking  up  of  the  storms  in  1793  and  1814,  shew  that  this  is  no  causeless  apprehension.  Now 
the  memorialists  may  well  ask  your  Lordships,  what  would  be  the  probable,  or  rather  the  certain  con- 
sequence of  placing  an  additional  barrier  across  the  river  at  Mugdrum,  which  it  is  important  to  remark 
is  the  very  place  where  the  flowing  and  receding  tides  meet,  and  where,  in  consequence,  the  river  is 
frequently  blocked  up  with  ice,  while  there  is  little  ice  at  any  other  part  of  its  course  ? Why,  just  this 
that  besides  the  accumulation  of  banks  and  fords,  which  of  themselves  serve  in  no  small  decree  to  arrest 
the  passage  of  the  ice,  there  would  be  no  possibility  of  the  ice  getting  through  the  bridge ; and  the 
space  between  Mugdrum  and  Perth  being  speedily  choked  up,  not  only  the  town,  but  great  part  of  the 
country  along  the  course  of  the  Tay,  would  be  laid  under  water.  This  consideration  too,  only  acquires 
additional  force  from  the  fact,  that  it  is  part  of  the  scheme  of  the  railway  projectors  to  shut  up  the 
north  channel  of  the  river  altogether,  by  which  the  whole  waters  of  the  Tay,  and  the  whole  of  the 
datached  masses  of  ice  borne  along  by  its  winter  currents,  would  be  directed  against  the  narrow  gorge 
at  Mugdrum,  and  in  vain  seek  an  outlet  through  the  passage  of  sixty  feet  proposed  to  be  left  for  the 
purposes  of  navigation  and  the  protection  of  the  public.  Indeed,  there  are  not  a few  who  entertain 
the  opinion  that  any  bridge  placed  in  this  situation  would  not  survive  the  trials  of  an  ordinarily  severe 
winter. 

Lastlv,  there  is  every  reason  to  apprehend  that  the  construction  of  a bridge  at  Mugdrum  would  be 
prejudicial  to  the  interest  of  the  salmon  fishings  in  the  river  above  that  point.  Not  only  do  the  magis- 
trates and  town-council  of  Perth  stand  in  the  peculiar  situation  already  explained,  being  bound  by 
Statute  for  the  indemnification  of  parties  entitled  to  damages  under  the  Pertli  Harbour  and  Navigation 
Acts;  they  are  themselves  proprietors  of  salmon  fishings  of  great  value  between  Mugdrum  and  Perth, 
and  derive  a large  part  of  tlie’r  revenue  from  this  source.  On  both  grounds,  therefore,  they  would  feel 
called  on  to  remonstrate  against  the  injurious  consequences  of  the  proposed  measure,  for  it  is  surely 
sufficiently  obvious,  that  if  the  stake-net  system,  the  illegality  of  which  has  long  auo  been  declared, 
was  attended  with  injurious  consequences  to  the  upper  heritor  of  fishings,  any  bridge  fit  to  stand 
against  the  force  of  the  current  for  a single  day  at  Mugdrum,  must  be  infinitely  more  so. 

The  memorialists  have  to  apologise  to  your  Lord -hips  for  troubling  you  at  so  much  length  on  this 
very  important  subject.  They  tru>t,  however,  that  the  unprecedented  nature  of  the  invasion  proposed 
will  be  admitted  as  a sufficient  apology.  They  are  anxious  to  place  the  matter  before  your  Lordships  in 
its  proper  light,  and  to  show  you  that  the  promo'ers  of  the  bridge  cannot  succeed  in  their  object  with- 
out encroacl.iug  upon  the  vested  rights  of  the  memorialists,  destroying  the  navigation  of  one  of  the 
most  important  rivers  in  the  kingdom,  and  irifl  cting  grievous  injury  as  well  upon  the  public  as  upon 
private  parties.  If  it  be  said  that  the  trade  o'  Perth  is  comparatively  small,  the  memorialists  refer  to 
the  marked  increase  that  has  taken  place  within  the  last  few  years,  and  to  the  prospective  benefits  in 
which  they  as  well  as  others  are  likely  to  participate  from  the  further  improvement  of  the  Tay  aud 
harbour  at  Perth.  If  again,  the  importance  of  railway  communication  through  particular  districts  be 
urged,  the  memorialists  answer,  that  there  is  abundant  room  for  railway  speculation  without  trenching 
upon  either  seas  or  rivers,  which  are  the  highways  of  the  world.  They  cannot  allow  themselves  to 
suppose  that  Parliament  will  ever  lend  its  sanction  to  so  unwarrantable  an  encroachment;  but  they 
confidently  trust  that  the  timely  interference  of  your  Lordships  will  at  once  put  an  end  to  the  scheme, 
and  save  them  from  the  trouble  and  expense  of  a parliamentary  contest,  to  which  they  might  otherwise 


Perth,  October  3, 1844. 


C.  G.  Sidey,  Lord  Provost  of  Perth. 
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No.  127. 

Messrs.  Stevenson  and  Son’s  Report  on  the  Tay,  and  proposed  Railway  Bridge  over  the  River  near 
Mugdrum. 

Edinburgh,  January  7,  1845. 

On  the  18th,  19th,  and  20th  September  last,  we  had  various  meetings  with  Mr.  Kendal,  civil 
engineer,  who  has  been  appointed  by  the  Admiralty  to  report  on  the  bridges  proposed  to  be  erected 
over  the  rivers  Tay  and  Earn,  by  the  promoters  of  the  projected  Edinburgh  and  Northern,  and 
Dundee  and  Perth  Railways;  and  on  the  19th,  Mr.  David  Stevenson,  accompanied  Mr.  Rendel,  Mr. 
Miller,  the  engineer  for  the  railway,  and  Mr.  Sheil,  the  solicitor,  in  an  examination  of  these  rivers,  in 
the  vicinity  of  the  proposed  points  of  crossing.  Since  that  time  we  have  a™in  visited  the  place,  and, 
at  the  request  of  the  magistrates,  we  have  made  certain  observations  on  the  depths  of  water,  strength 
and  direction  of  currents,  l orings,  &c.,  for  the  information  of  Mr.  Rendel;  and  we  have  also  been 
considering  the  proposed  scheme  of  crossing  these  rivers,  in  order  that  we  may  report  our  opinion  as  to 
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appointed  to  inquire  into  TIDAL  HARBOURS. 

ff  t likely  to  be  produced  on  the  Tay  navigation  by  the  proposed  operations  of  the  railway  com-  Appendix  C. 

6 6 Before  proceeding,  however,  to  enter  upon  this  question,  we  shall,  as  requested  by  Mr.  Itendel,  _ 

P3"?'  letter  of  the  19th  instant,  to  Messrs.  Mackenzie  and  Reid,  the  city  clerks,  offer  a few  remarks  Perth. 

‘"onthe  past  and  present  state  of  the  navigation,”  as  a proper  introduction  to  what  is  more  immediately  No~127 

the  subject  of  the  report.  . . , . . . c A Stevenson,  on  the 

The  river  Tay,  with  its  numerous  tributaries,  receives  the  drainage  water  of  a district  of  Scotland  Tay,  and  proposed 
V h as  m anured  accurately  on  Arrowsmith’s  map,  extends  to  2283  square  miles.  Some  of  the  Railway  Bridge 
levated  land  in  the  country  is  included  in  this  space,  and  the  volume  of  the  river  is  consequently  over  the  River,  near 
111  h*  ^ to  sudden  and  great  flucluations,  depending  on  the  state  of  the  weather,  or  the  melting  of  the  Mugdrum. 

SUb  in  the  highland  districts.  Tnis  liability  to  fluctuation  in  the  amount  of  its  discharge  is  greatly 
sn0JV  vate(j  by~the  effect  of  the  westerly  gales  on  Loch  Tay,  whence  the  river  issues.  These  gales, 

a on  the  lake,  raise  the  level  of  its  surface  at  its  eastern  end,  and  the  water  pours  into  the  river  in 

acting  0ft£n  causing  unexpected  freshes,  independently  of  rain  or  sudden  thaws.  The  mean 

W*  offi»  river  at  Perth,  as  determined  by  Pro'essor  Anderson  of  St.  Andrew’s,  from  accurate 
dUC  urement  made  for  a judicial  purpose,  is  218,158  cubic  feet  per  minute;  and  if  that  of  Earn, 
m^is.  we  jiave  lately  ascertained  to  be  54,959  cubic  feet,  be  added,  the  whole  mean  discharge  of  the 
T '-"at  Murdrum  island,  exclusive  of  the  drainage  of  the  valley  between  Perth  and  that  place,  is 
117  cubic  feet  per  minute.  Judging  from  the  extent  of  drainage,  as  compared  with  any  other 
• ’ in  Scotland  and  it  is  believed  in  Britain,  the  Tay  appears  to  be  much  the  largest.  The  Clyde, 
f rexampie,  drains  945  square  miles  ; the  Spey,  1234  ; the  Tweed,  1687  ; the  Forth,  793 ; the  Cro- 
marty Firth,  C33 ; the  Dornoch  Firth,  589 ; while  the  drainage  of  the  Tay,  as  already  stated,  is 

^T^river  is  at  present,  navigable  as  far  as  Perth,  which  is  22  miles  from  Dundee,  and  32  from 
the  German  Ocean.  At  that  place  it  is  crossed  by  the  bridge  of  Perth,  the  waterway  of  which  is 

^TbeUnfluence  of  the  tide  extends  to  the  junction  of  the  Tay  and  the  Almond,  which  is  2{  miles 

above  Perth  and  34|  miles  from  the  Gaa  Sands,  at  the  entrance  to  the  Firth  of  Tay.  At  Dundee, 

which  is  10  miles  from  the  Gaa  Sands,  the  rise  of  tide,  from  lowest  neaps  to  highest  springs,  ranges 
f m 7 to  18  feet.  At  Newburgh,  13  miles  from  Dundee,  and  9 miles  from  Perth,  the  range  of  tide 
is°from  6 feet  6 inches  to  15  feet.  At  Perth,  the  rise  of  tide  is  from  6 to  13  feet.  The  fall  on  the 
surface  of  low  water  from  Perth  to  Newburgh  is  2 feet,  or  about  2£  inches  per  mile;  and  from  New- 
huruh  to  Balmbreich,  at  low  water,  3 feet  in  springs,  or  about  10£  inches  per  mile,  and  1 foot  3 inches 
in  neans  On  hi<rij  water,  the  fall  from  Perth  to  Newburgh  is  1 fo  n 6 inches  in  springs,  and  1 foot 
in  neaps  ; and  from  Newburgh  to  Flisk  the  fall  is  5£  inches  in  springs,  and  the  same  in  neaps. 

The  time  of  high  water  at  full  and  change  at  Dundee  is  2h.  30m.;  at  Newburgh,  3h.  15m.  ; and  at 

^Thedepfh  of  water  throughout  the  Firth  ranges  from  6 to  9 fathoms  at  high  water;  and  there  is 
said  to  be  16  feet  at  low  water  on  the  bar  at  the  Gaa  Sands.  The  depth  from  the  point  where  the 
conservatorship  of  the  city  of  Perth  commences,  at  Invergowrie  Bay  to  Flisk  Point,  is  about  30  Feet 
at  high  water  in  ordinary  springs.  Between  Flisk  Point  and  Newburgh  it  gradually  decreases  from 
30  feet  to  18  feet ; and  from  Newburgh  to  Perih  from  18  to  15  feet.  Throughout  the  whole  course  of 
the  river  the  breadth  may  be  said  to  be  ample,  the  narrowest  part,  before  reaching  Fnarlon  (which  is 
near  the  entrance  to  the  tide  harbour  of  Perth)  bring  at  Kmfauns,  where  the  navigable  breadth  of 
15  feet  at  high  water,  measures,  at  one  point,  220  feet;  but  this  is  a solitary  exception  from  the 
general  breadth  of  100  yards.  . , , . ..  , 

Although  Smeaton,  Rennie,  and  other  engineers  of  eminence,  had  from  time  to  time  been  con- 
sulted, no  vigorous  steps  had  been  taken  towards  improving  the  navigation  of  the  Tay  previous  to 
the  year  1834,  owing  chiefly  to  the  fear  that  existed  among  tlie  landed  proprietors  of  deteriorating  the 

value  of  the  salmon  fishings  by  any  extensive  engineering  operations  of  the  rrver. 

During  the  .ession  of  1834,  however,  an  Act  of  Parliament  was  obinined,  not  only  for  improving 
the  navigation,  but  for  construcling  a tide  harbour,  entrance  lock,  slop  canal,  and  wet  docks,  at  Perth, 
as  recommended  hy  us  in  a report  of  the  22ml  Janunry,  1834,  By  .hat  Ac.  a penod  of  ffr. i W». only 
was  allowed  for  the  deepening  of  the  river;  and,  at  the  expiry  ofthal  time,  allhoughthe  depth  Ihen gained 
was,  if  necessary,  to  he  maintained  by  occasional  dreduing no  new  improvements were  tc .he  und - 
taken  for  a like  period  of  five  years,  in  order  to  ascertain  if  any  and  what  amount  of  compen.alinii 
would  be  payable  to  the  proprietors  of  the  fishings  for  damage  done  by  the.e  operations,  lie  time 
allowed  for  the  execution  of  this  department  of  the  works,  however,  was  found  to  be  too  limited,  ^ a 
considerable  period  had  elapsed  after  the  « of  the 


with  the  various  proprietors  so  as  to  permit  the  works  to  be  vigorously  commenced ; and  in  the  s_ 
of  1839,  in  consequence  of  a representation  of  the  great  improvements  that  had  already  been  effected 
a supplementary  Act  was  obtained  prolonging  the  period  of  working  for  other  two  yens,  and  this 
additional  grant  expired  in  1841,  since  which  time  no  additional  works  have  been  undert.  ken,  the 
attention  of  the  commission  having  been  confined  to  maintaining  the  embankments  of  the  river,  and 
otherwise  keeping  the  navigation  in  a proper  state  of  repair.  ...  . , A 

The  whole  period,  then,  over  which  the  operations  of  the  commission  have  extended  embraces  six 
working  seasons;  and  we  would  now  briefly  advert  to  the  state  of  the  "ver 

mencement  of  the  improvements,  the  several  works  that  have  been  executed,  and  the  benehcial  eHect 
which  they  have  produced.  , ,,  . 

Before  the  commencement  of  the  works,  the  magistrates  and  council  are  aware  that  “r^in ’ 
called  “ Fords,”  stretched  across  the  bed  of  the  river  at  different  points  between  Perth  and  N^bu  gh. 
These  fords,  as  explained  in  a former  report,  the  substance  of  which  we  cannot  do  better  than  quote 
in  this  place,  were  found  to  obstruct  the  navigation  to  such  a degrees  that  loaded  vessels  y 

tonnage,  drawing  from  10  to  11  feet  of  water,  could  not  make  their  way  up  to  the  “.rfj  ’ 

excepting  in  spring  tides,  and  even  then  not  without  great  difficulty;  while  vessels  mtsst  g 
days  of  high  tides  lost  a fortnight  in  waiting  for  the  following  springs.  In  this  way  t g , 

ships  to  Perth  was  greatly  enhanced,  as  a moderate  rate  would  not  cover  such  casualties ; and  mariners 
were  therefore  induced  as  much  as  possible  to  avoid  the  port,  both  on  account  oft“,  , J 
their  (ime,  and  the  damage  which  their  vessels  often  received  in  the  passage  up  and  down  tne  nver. 

•The  discharge  of  the  Thames  at  Teddington  weir  is  80,220  cubic  feet  per  minute,  or  less  than  one-third  of  that 
«f  the  Tay. — Report  of  the  Biitisk  Association  on  Hydraulics,  by  George  Rennie,  &sq., 


of  1839,  in  consequence 
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Appendix  C.  But  the  trouble  and  delay  in  the  navigation  were  not  the  only  objections  which  attended  th 
p Perth.  There  was  no  provision  for  the  safety  of  vessels  after  they  had  reached  their  moorings  • * FT*  °*" 

ERTH'  -want  of  proper  accommodation,  they  lay  in  the  stream,  exposed  to  the  rapid  winter  currents  ofTl.  T 
No.  127.  an<l  to  danger  from  the  breaking  up  of  ice  in  floods.  They  were  not  only  in  danger  of  breaking  7 

Stevenson,  on  the  ,)Ut  of  being  laid  high  and  dry  upon  the  roadway  of  the  quay,  accidents  which  not  unfrequentlvb  ’ 

Tay,  and  proposed  pened.  Under  all  these  disadvantages,  Perth  was  anything-  but  a desirable  port  for  the  mariner  ■ a 
Railway  Bridge  though  a few  coasters  who  made  the  town  their  home  continued  to  frequent  it,  it  was  not  ’ ^ 

over  the  River,  near  general  resort  of  foreign  or  even  coasting  vessels.  The  merchants  were  thus  either  cramped*' 

Magdrura.  traffic,  or  obliged  to  form  connections  at  places  below  the  fords,  from  whence  their  goods  were^hifl 

shipped  in  lighters,  a method  of  conveyance  which  was  very  disadvantageous,  from  its  uncert ''  ' 
and  the  continual  disappointment  and  extra  expense  which  attended  it;  and  while  the  nei'dibQ3'"^ 
ports  carried  on  a prosperous  trade  in  a narrow  and  comparatively  unimportant  district  tSe  nnT'f 
Perth,  under  many  advantages  of  position  as  the  natural  outlet  to  the  highland  districts5  lanst/l  l 
from  want  of  a commodious  harbour  and  an  unobstructed  communication  with  the  sea.  ’ ° b lei 

The  state  of  the  navigation  at  the  period  referred  to,  will  be  best  seen  from  the  plan  and  sect! 
accompanying  the  printed  report  of  1834.  on 

The  depth  of  water  on  the  fords,  the  most  objectionable  of  which  were  six  in  number,  varied  from 
1 foot  9 inches  to  2 feet  6 inches  at  low,  and  from  11  feet  9 inches  to  14  feet  at  high  water  of  sprint 
tides  ; and  in  addition  to  the  shoalness  of  the  water,  many  detached  boulder  stones,  some  of  them 
between  40  and  50  tons  weight,  lay  scattered  over  the  bottom.  Numerous  fishing  cairns  had  also 
been  erected  without  regard  to  any  object  but  the  special  one  in  which  the  proprietors  of  the  land  were 
interested;  and  in  many  cases  they  formed  very  prominent  and  dangerous  obstructions  to  vessels. 

The  works,  then,  in  which  the  harbour  commission  have  been  engaged  for  the  purpose  of  reme- 
dying the  evils  alluded  to,  may  be  briefly  described  as  follows  : — 

1st.  The  fords  and  many  intermediate  shallows  not  shown  in  sections  accompanying  the  report  of 
1834,  were  deepened  by  steam-dredging;  and  the  system  of  harrowing,  which  was  so  successfully 
practised  on  the  Mersey,  was  employed  on  some  of  the  softer  banks  in  the  lower  part  of  the  river. 

2nd.  The  large  detached  boulders  and  fishing-cairns  which  obstructed  the  passage  of  vessels  were 
removed,  and  this  was  effected  chiefly  by  means  of  lighters  mounted  with  powerful  cranes,  and  the 
floatation  by  pontoons. 

3rd.  Three  subsidiary  channels  at  Sleepless,  Darry,  and  Balhepburn  islands,  were  shut  up  bv 
means  of  embankments  formed  of  the  produce  of  the  dredging,  so  as  to  confine  the  whole  of  the 
water  to  the  navigable  channel.  These  islands  had  hitherto  operated  disadvantageous^,  by  dividing 
the  currents  into  two  branches,  and  thus  rendering  the  scour  less  effective  for  the  purposes  of  the 
navigation. 

4th.  In  some  places,  the  hanks  on  each  side  of  the  river  beyond  low-water  mark,  where  much 
contracted,  were  excavated  and  removed,  in  order  to  equalise  the  currents,  by  allowing  sufficient  space 
for  the  free  passage  of  the  water  ; and  this  was  more  especially  done  on  the  shores  opposite  Sleepless 
and  Darry  islands,  where  the  shutting  of  the  secondary  channels  required  some  compensating 
measure  of  this  nature. 

5th.  A great  part  of  the  dredged  material  was  deposited  along  the  banks  of  the  river  in  a careful 
manner,  so  as  to  improve  and  iorm  new  fishing  beaches,  to  compensate,  in  as  far  as  could  be  done, 
tor  the  removal  of  the  fishing  cairns  formerly  in  use.  and  for  the  effects  of  other  hindrances  to 
e free  use  of  the  fishing  stations  which  the  prosecution  of  the  works  in  some  instances  unavoidably 
occasioned. 


In  addition  to  these  various  operations,  which  were  more  immediately  connected  with  the  improve- 
ment of  the  access  to  the  port  from  the  sea,  the  commissioners  farther  directed  their  attention  to  the 
desirable  object  of  increasing  the  accommodation  for  vessels  at  Perth.  For  this  purpose  they 
considerably  extended  the  quay  room  ; and  in  order  that  vessels  might  be  enabled  to  lie  with  greater 
safety,  and  be  protected  from  the  heavy  floods  and  ice  which  come  down  the  river  during  winter,  and 
sometimes  occasion  great  damage,  they  commenced  the  first  part  of  the  design  for  establishing  docks  at 
.Perth,  by  forming  a tide  harbour,  in  which  vessels  lie  always  afloat,  and  a new  road  communicating 
with  it  from  the  town.  These  works  have  now  been  for  some  time  completed,  and  in  constant 
use;  their  situation  and  object,  and  the  relation  which  they  bear  to  the  extended  design,  will  be 
seen  by  examining  plan  No.  2,  appended  to  the  report  of  1834;  and  it  is  perhaps  sufficient  in  this 
Pla- “Tf  die  whole  of  the  extended  work  was  actually  contracted  for,  and  would,  in  all 
probability,  have  been  completed  before  this  time,  but  for  the  intervention  of  a law  plea,  still  pending 
etween.  the  harbour  commission  and  one  of  the  adjoining  proprietors,  in  relation  to  the  powers 
granted  by  the  Act  of  Parliament. 

Such  was  the  state  of  the  works  when  the  parliamentary  restrictions  rendered  it  necessary  for  the 
commission  to  suspend  operations,  which  they  did  in  January,  1842  ; and  we  have  now  to  notice  the 
improvement  effected  by  their  execution.  The  benefit  to  the' navigation  has  been  of  a twofold  kind; 
ror  not  only  has  the  depth  of  water  been  materially  increased  by  actual  deepening  of  the  waterway, 
ana  the  removal  of  numerous  detached  obstructions  from  the  bed  of  the  river ; but,  by  a clearer  and 
treer  passage  for  the  tidal  currents  having  been  afforded,  the  tide  now  begins  to  flow  at  Perth  fully 
JiJty  minutes  sooner  than  before,  while  the  time  of  high  water  remains  nearly  the  same;  and  thus  the 
a van  ages  of  increased  depth,  due  to  the  presence  of  the  tide,  are  proportionally  increased  throughout 
the  whole  range  of  the  navigation.  1 r 1 

The  depths  in  the  shallowest  parts  of  the  river  are  now  pretty  nearly  equalised,  being  5 feet  at  low, 
ana  15  feet  at  high  water  of  ordinary  spring  tides.  Steamers  of  small  draft  can  now,  therefore, 
P y regu  ar  y a low  water;  and  one  has  for  some  time  been  so  employed  between  Newburgh  and 
rerth ; while  at  ordinary  springs,  vessels  drawing  14  feet  of  water  can  come  up  to  Perth,  in  one 
tide,  with  ease  and  safety.  In  the  completion  of  these  improvements  the  harbour  commission  have 
expended  upwards  of  53,0002. ; and,  as  shewn  by  the  journals  kept  of  the  work,  about  841,480  tons 
of  material  have  been  raved  from  the  bed  of  the  river  by  steam-dredging 

. These  increased  facilities,  as  might  naturally  have  been  expected,  have°produce<l  a very  considerable 
increase  on  the  trade  of  Perth.  In  1833  the  registered  tonnage  of  vessels  belonging  to  the  port  of 
j l.i.,SiSta  ed  t0  hare  1)6811  5403,  the  number  of  vessels  of  100  tons  and  upwards  being  twelve, 
• ,^St  VeSSel  Which  freclQented  tbe  Port  144  tons.  In  1844  the  tonnage  was  increased  to 
Hb4b,  including  twenty-two  vessels  from  100  to  150  tons,  seven  from  150  to  200,  six  from  200  to 
300,  and  two  above  400  tons  register.  Many  large  vessels  from  foreign  ports  are  also  in  the  practice 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appouited  to  inquire  into  TIDAL  HARBOURS. 


185 


f resortin'*  to  t|ie  harbour,  instead  of  unloading,  as  formerly,  at  Newburgh;  and  are,  in  many 
? , ces  enabled  to  reach  Perth  in  one  tide  from  the  German  Ocean ; and  so  great  lias  the  traffic 
Wnme  that  sometimes  no  fewer  than  fifteen  vessels,  all  under  sail,  now  arrive  at  the  shore  at  once. 
Three  steamers  are  also  engaged  in  towing  vessels;  and  one  plies  daily  between  Perth  and  Newburgh 


over  the  River,  near 
come  to  Mngdrum. 


with  goods  and  passengers.  During  the  summer  months  two  steamers  pass  daily  between  Dundee  Steyens(;n>  on' 
and  Perth  • and  one  throughout  the  whole  year  between  these  places.  The  Customs,  which  be.ore  Tay>  and  propose(j 
the  commencement  of  the  statutory  operations,  produced  only  2969?.,  have  on  an  average  of  the  Ra,iway  g ridge 
last  five  years,  produced  the  sum  of  16,837?.,  and  were,  in  one  year,  so  high  as  25,767 1. 

Having  -riven  this  brief  notice  of  the  present  state  of  the  navigation  and  trade,  we  i 

consider  the  probable  effect  of  the  proposed  bridge  across  the  Tay. 

But  before  we  enter  directly  on  this  subject,  it  may  be  proper  to  state,  that  the  plans  of  the  pro- 
nosed  erection  have  not  been  submitted  to  u«,  and  that  the  only  information  we  possess  on  the  subject, 
independently  of  that  afforded  by  the  parliamentary  plans,  was  given  by  Mr.  Miller,  the  engineer  for 
the  railway  company,  on  the  occasion,  already  referred  to,  of  our  meeting  with  Mr.  Rendel  and  him, 
when  it  was  stated  that  the  bridge  was  to  consist  entirely  of  pile-work,  and  that  a draw  or  opening  was 
to  be  provided  in  it  of  60  feet  in  breadth,  for  the  passage  of  the  vessels  navigating  the  river.  From 
the  parliamentary  plans,  we  further  find,  that  the  bridge  is  to  cross  at  a point  about  half  way  between 
the  upper  end  of  Mugdrum  island  and  the  mouth  of  the  Earn,  and  that  the  level  of  the  rails,  when  re- 
ferred to  our  tidal  observations,  is  to  be  21  feet  above  high,  and  32  feet  9 inches  above  low  water. 

After  giving  the  subject  due  consideration,  and  completing  a minute  survey  of  the  locality,  com- 
prising sections,  soundings,  and  borings,  and  ascertaining  the  velocities  and  directions  of  currents,  we 
are  of  opinion  that  the  proposed  erection  will  be  prejudicial  to  the  interests  of  the  navigation  in  a three 
fold  manner.  1st,  As  being,  at  all  times,  an  inconvenience  and  obstruction  to  the  passage  of  ship- 
nirnr.  2ndly,  As  tending  to  alter  the  channels,  and  produce  shoals  on  the  bed  of  the  river.  And, 

3rdly,  As  aggravating,  to  a great  extent,  the  stoppage  of  the  navigation  during  winter,  by  the  accu- 
mulation of  ice.  To  these  different  objections  we  shall  allude  in  detail.  . 

Before  the  commencement  of  the  improvements  on  the  navigation,  the  shipping  experienced  great 
delay  and  difficulty  in  navigating  that  part  of  the  river  between  Mugdrum  Wood  and  the  Earn  which 
is  represented  on  the  plan  accompanying  this  report,  and  across  which  it  is  now  proposed  to  throw  the 
bridge  This  difficulty  was  occasioned  partly  by  the  shallowness  of  the  water  on  Kirwingle  ford,  and 
partly  by  the  narrowness  and  crookedness  of  the  channel,  where  it  was  injuriously  affected  by  the 
junction  of  the  Earn  and  the  division  of  the  stream  at  Mugdrum  island.  The  first  of  these  evils  was 
removed  by  dredging  to  the  depths  shown  in  dotted  lines  on  the  longitudinal  section  on  the  plan, 
which  represents  the  former  and  present  bed  of  the  river;  and  the  ford  was  for  this  purpose,  deep- 
ened,  at  some  places,  as  will  be  seen  by  examining  the  section,  as  modi  as  5 feet.  The  second  evil 
was,  in  a great  measure,  overcome  by  cutting  away  a considerable  portion  of  the  projection  formed  by 
the  Carpow  Bank,  from  one  point  of  which,  opposite  Carpow  jetty,  an  extent  of  material  measuring 
400  feet  wide  was  removed  ; so  that  what  was  formerly  dry  at  that  place  at  low  water,  has  now  a depth 
of  7 feet,  and  is  part  of  the  navigable  channel,  which  has  thereby  been  greatly  improved  both  in  direc- 
tion and  width.  These  important  improvements  in  that  part  of  the  navigation  were  effected  at  an  ex- 
penditure exceeding  5,000/. ; and  the  consequence  is,  that  there  is  now  a clear  unobstruc  ed  navigable 
channel  throughout  the  whole  stretch  of  the  river,  from  Cairnie  to  Newburgh,  at  no  point  less  than 
100  yards  in  breadth,  and  generally  150,  and  having  throughout  its  whole  area  * *eplh  of  not Jess 
than  15  feet  at  high  water  of  ordinary  spring  tides.  This  channel  is  s own  in 


plan.*  It  affords  good  scope  for  vessels  beating  up  ......  . - . . . , 

they  can  now  steer  a straight  coarse  from  Mugdrum  Wood  to  Cairme  pier  The  oh, el  dl  adran- 
tage  experienced  in  the  former  unimproved  state  of  the  navigation,  was  - ia> 
vessels  being  detained  by  grounding,  or  being  otherwise  obstructed  at  t ese  P . ’ 

to  lose  the  tide  for  Perth,  which,  at  those  times  when  the  tides  were  falling  from  springs  to 
neaps,  often  led  to  the  necessity  either  of  lightening  the  vessel  or  of  detaining  r imnrove- 

springs  should  afford  sufficient  depth  for  passing  the  fords.  The  great  ojec  ai  ...  ■ i, 

ments,  therefore,  and  especially  in  that  at  Carpow,  was  to  re m ove  ev ery  eause  o , 1 

at  this  low  part  of  the  river,  so  that  vessels  might  take  the  first  of  the  flood  to  enable  ta  to  mch 
Perth  during  one  tide.  Nor  was  it  a less  important  end  to  remove  every  obstacle 
outward-bound  vessels  from  reaching  Newburgh,  and  the  more  open  an  eep i p » . 

with  the  same  tide  by  which  they  were  enabled  to  leave  Perth,  i ei  i r o j shallows'  near 

obviooe,  be  attained  when  „e.  Js  retired  the  top  of  aprmp  to  -7 

Perth,  without  providing  at  the  lower  fords  a channel  sufficiently  cieep  8 T.  . lit  av 

for  some  time  before  and  after  high  water,  to  vessels  inward  and  outward  bound. ^ That  ™ay 

now  be  considered  as  completely  attained  by  the  works  of fthe 

erect  a drawbridge  across  the  place  which  was  the  scene  of  inuc  o ei  , ■ nrincinles  that 

trimental  to  freedom  of  passage  on  the  Tay,  mid  so  diametrically  opposed  to  all  the  pnnc.ples  that 
have  guided  the  improvements  on  the  navigation,  that  it  is  naturally  regar  e weighed 

servalors,  and  undoubtedly  involves  many  serious  considerations  which  ough  - JV  jf 

Should  this  measure  ever  be  carried  into  execution,  the  first  obvious  resu  p „ 0f 

that  the  railway  company  must  have  the  full  control  of  the  opening  of  the  bridge  for the  passage  ot 
vessels;  and  that  the  regulation  of  the  navigation  must  virtually  depend  on ^Cd  thl 
•hem.  For  some  time  before  the  arrival  of  each  train  the  navigation  mus  e ’..  b • 

train  happen  to  be  detained,  the  traffic  of  the  Tay  must  wait.  On  any  line  of  Z 

terposition  of  a barrier  for  an  indefinite  length  of  time  could  not  fail  to  prove  navigation  in 

in  the  case  of  the  Tay,  such  an  evil  will  be  greatly  aggravated,  from  its  being tide  « . B > 
which  the  passage  of  vessels  is  restricted  to  a short  period  during  every  ’hatmen  and  of 

variation  in  its  recurrence  with  the  time  of  high  water.  It 

necessity,  will  sometimes  happen,  that  the  bridge  will  be  closed  at  the  very  . less 

arrive  with  the  ebbing  or  flowing  tide ; and  thus  their  progress  will  be  arre  e . jn  a 

period  of  time,  according  to  the  detention  of  the  train,  and  the  difficulty  of  ring  g the'most 

rapid  stream,  and  again  getting  them  under  weigh  when  the  draw  is  opened.  In  tins  way,  the  most 

*The  extent  and  exact  position  of  this  space  were  ascertained  by  ‘““J”86'1  a i ie" d ^h’e^'e  our  dings  it  was 

abont  100  yards  apart  throughout  the  whole  extent  of  the  river  from  Newbi  rg  ndiues  on  the  plan  are  the 

considered  unnecessary  to  introduce  on  the  engraved  plan.  The  longitudinal  l.ne  of  soundings  on  tne  plan 
depths  in  the  middle  of  the  navigable  fairway.  2 R 


and  down  the  river ; and,  with  leading  winds, 
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valuable  results  of  the  improvements  undertaken  by  the  commissioners,  for  the  purpose  of  facTt  • 
the  passage  of  vessels,  and  making  them  le«s  dependent  on  tl.e  tides,  will  be  almost  entirely  nullifipj'** 
But  we  must  say  a few  more  words  regarding  a prominent  inconvenience,  to  which  we  have  n l 
alluded,  as  arising  from  the  difficulty  of  bringing  up  vessels  in  time  to  wait  the  opening  of  the  b I *' 
The  flood  tide,  on  ordinary  occasions,  runs  at  the  rate  of  from  2 to  24  miles  an  hour,  and  tl'  ^ M 
about  the  same  rate;  and  when  there  is  any  fresh  in  the  river,  the  ebb  runs  considerably  faV  * 
Even  in  the  present  improved  state  of  the  channel,  vessels  have  been  sometimes  carried  bv  Th 
r force  of  the  current  of  ebb  past  the  south  Mugdrum  channel,  and  down  the  north  channel  !v  f 
is  not  navigable ; and  there,  after  grounding,  they  have  been  forced  to  lie  till  the  returnof  find 
enabled  them  to  work  their  way  back  to  the  main  channel.  oa 

Under  these  circumstances,  we  cannot  see  how  the  frequent  occurrence  of  accident  is  to  be  avoided 
in  attempting  to  make  for  an  opening  or  gateway  60  feet  wide,  formed  in  the  middle  of  a river  me  ’ 
suring  290  yards  in  breadth,  at  low,  and  1040  yards,  at  high  water,  and  with  tides  ordinarily  running 
at  the  rate  of  from  2 to  24  miles  an  hour,  even  with  all  the  advantages  which  the  use  of  steam* 
tugs  affords;  but  this  is  a question  which  will,  doubtless,  be  more  properly  referred  to  the  opinion 
of  nautical  men.  Certain  it  is,  that  the  passage  of  vessels  by  night  (at  which  time,  at  present  thev 
beat  up  and  down  the  river  with  nearly  the  same  ease  as  during  the  day)  will,  under  such  disadvan- 
tages, be  rendered  almost  wholly  impracticable.  And  if  the  difficulty  which  we  apprehend  have  anv 
real  existence,  it  must  follow,  that,  independently  of  the  mere  delay  occasioned  by  the  closing  of  the 
bridge,  damage  and  detention  may  often  be  expected  from  vessels  getting  embayed  on  either’side  of 
the  opening,  an  l running  foul  of  the  structure. 

But,  independently  of  the  mere  obstruction  which  the  bridge  itself  will  present  to  shipping  and 
which  is  alone  sufficient  to  render  it  quite  incompatible  with  the  prosperity  of  the  navigation,  we'have 
in  the  next  place,  to  consider  the  effects  likely  to  be  subsequently  produced  by  it  on  the  channel  and’ 
bed  of  the  river.  The  bed  of  the  Tay,  with  the  exception  of  certain  hard  ridges,  which  cross  it  nearlv 
at  right  angles,  is  generally  (at  least  within  the  range  of  the  conservative  power  of  the  city  of  Perth) 
soft,  and  easily  disturbed  by  any  projection  from  the  banks  into  the  current.  It  was,  on  this  ground 
that  the  jetties,  erected  by  the  Earl  of  Zetland,  below  Newburgh,  were  complained  of,  and  finallv,  at 
the  instance  of  the  conservators,  were  removed  in  obedience  to  an  order  of  the  Court  of  Session.  Nor 
is  it  to  the  lower  part  of  the  river  alone  that  such  observations  apply,  as  the  changes  wrought  in  the 
channel,  at  various  parts  of  the  river,  in  the  course  even  of  a few  tides,  by  the  action  of  the  current 
sweeping  past  a stranded  vessel,  must  be  familiar  to  all  who  are  acquainted  with  the  Tay,  and  have 
often  come  under  our  notice  in  the  course  of  professional  surveys  of  its  shores.  Upon  a knowledge  of 
these  facts,  the  commissioners  of  Perth  harbour  have  thought  it  right,  in  the  course  of  their  jurisdic- 
diction,  most  strenuously  and  impartially  to  resist  every  attempt  on  the  part  of  the  proprietors  to  pro- 
ject landing  piers,  jetties,  or  fishing  cairns,  from  their  lands  ; and,  from  a decided  conviction  of  the  in- 
jurious tendency  of  every  artificial  projection  into  the  stream,  thev  have,  in  several  instances,  caused 
existing  works  to  be  removed,  as  well  as  prevented  the  erection  of  new  ones.  For  instances  of  their 
exertion  of  this  power,  we  would  more  especially  allude  to  the  cases  of  Lord  Gray’s  pier,  the  Earl  of 
Wemyss  s jetty  at  Mtnrhead,  ami  the  intended  extension  of  Carpow  Dyke.  The  bottom  of  the  river, 
at  the  place  proposed  for  crossing,  is  of  the  same  soft  nature.  Beneath  a coating  of  light  grave], 
mixed  with  sand,  nothing  is  found,  even  at  the  depth  of  18  feet  below  the  bottom,  but  a quicksand, 
composed  of  very  minute  particles  of  mica  and  quartz.  From  these  circumstances,  and  from  our  pre- 
vious knowledge  of  the  river,  we  have  no  hesitation  in  affirming,  that  it  is  impossible  for  any  engineer 
to  predict  the  changes  in  the  channel  that  may  from  time  to  time  be  produced,  by  the  varying  action 
of  the  current,  thus  altered  in  direct:on,  and  increased  in  force,  by  storms,  high  ti  les,  and  floods,  or 
even  by  the  accumulation  of  ice  piled  by  winter  floods  against  the  frame-work  of  the  bridge.  Thus, 
although  the  draw  may  at  first  be  placed  in  the  deepest  part  of  the  river,  the  channel  will  still,  as  it 
has  already  done,  occasionally  change  with  the  altered  circumstances  of  the  currents  which  must  neces- 
sarily follow  so  extensive  a change  as  that  which  is  projected  ; and,  in  this  way,  it  seems  almost  pro- 
bable that  the  navgible  track  must  alter  its  position,  and  the  opening  for  the  passage  of  vessels  may 
soon,  and  without  previous  warning,  be  situated  in  a permanent  shallow.  Such  a result  must  effec- 
tually close  the  navigation. 

Tile  effect  of  the  bri.lg-e,  in  preventing  the  passage  nf  ice  during  the  breaking  up  of  frost,  is  another 
subject  worthy  of  consideration ; and  the  best  information  regarding  it  will  be  obtained  from  those 
w 10  have  been  long  acquainted  with  the  river,  and  have  had  repeated  opportunities  of  witnessing  the 
accumulation  of  me  which  takes  place  even  at  the  bridge  of  Perth.  It  is  well  known  that  a year 
seldom  elapses  without  a stoppage  in  the  navigation  taking  place.  Such  suspensions  of  the  traffic 
genera  y dst  or  a period  varying  from  a few  days  to  a fortnight,  and  sometimes  to  a month,  and  they 
f*  *u°n- j i W Ur®  ” *or  some  djst&nce  up  the  river.  Large  masses  of  ice,  which  are  carried  to  and 
ro  y e ti  al  currents,  and  continue  to  collect  in  considerable  quantities,  are  the  causes  of  these 
° lra?c'  is  evj,lent  lbat  a bridge  on  piles,  extending  across  the  river,  would  greatly 
i . . f passage  of  the  ice,  and  thus  increase  the  inconvenience  which,  even  now,  is  sometimes  felt 
by  shipping  at  this  part  of  the  river. 

?“t0  these  obJections  to  the  proposed  scheme,  as  prejudicially  affecting  the  navigation, 

® “ tluesl'°“3  occur,  involving  other  interests,  none  of  which,  in  an  inquiry  like  the  present,  ought 

r',rr'00ke-.  °nfl.  °f,thfe  Is  the  effect  of  the  proposed  work  on  the  salmon  fisheries.!  So  great 
z *. I*“®.  opposii lion  0 Sered  by  the  proprietors  of  the  fishings,  as  already  noticed,  that,  before  the 
could  be  obtained,  certain  clauses  were  introduced,  regulating  the  mode  of  carrying  on 
liprmTnort'  cult  ■Pert,h  harbour  commissioners  to  pay  all  damage,  temporary  or 

f lDed  hy  tbe  fishers.  Among  olher  arrangements  for  the  purpose  of  ascertaining  the 
J™ mill  a rri!°d  °f  fiv?  ye,ars  Was  named’  duril>g  which  the  works  were  to  cease,  and 

tb  ? f fif  taken  ‘°  be  asctrlai“ed,'in  order  tllat  an  average  might  be  struck,  and  compared 

with  that  of  file  years  previous  to  the  commencement  of  the  works.  Two  years  of  the  five  have  still 
■ . ,°r  a3^er  a,n,nff  * is  average,  which,  if  the  bridge  operations  were  begun,  could  not  be 
completed.  It  will  also  be  matter  of  consideration  for  the  proprietors  of  fishings,  whether  or  not, 

n"rd.dBr'.';li“  Ti,”'  “"i, ™ «««rt«med  b,  moorim;  booy.  at  tot.mil.  ot  .lout  S10  feet 
hS!un  it.  1 v “C  th“e  bu0?s  determined  by  siteM  eb.e.ratien.,  .Her  the  tat 

iS, Staked  IE  7 'hE  ,ime!  ’“"tan  ,h»  ™»ri»g  ot  buoy.  Tina.  ralocitiee 

I >n!.  x « “y  nnnJerous  observations  made  with  the  tachometer. 

f The  total  annual  rental  of  the  salmon  fisheries  of  the  Tay  may  be  stated  at  between  10,000/.  and  11,000/. 
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'ndeoendently  altogether  of  ihe  operations  of  the  harbour  commissioners,  the  effect  of  the  proposed  Appendix  C. 

barrier  will  be  to  deteriorate  the  future  value  of  the  fishings.  That  some  of  those  in  the  vicinity  will  

be  completely  extinguished  seems  extremely  probable.  Another  question  which  arises  out  of  the  Pehth. 

the  proposed  scheme  refers  to  the  proprietors  of  the  lands  on  the  banks  of  the  river,  who  will  

ufler  loss,  in  the  event  of  an  accumulation  of  ice,  such  as  is  anticipated  taking  place  by  the  _ ^°*  *27',. 

flooding  of  their  lands.  In  addition  to  its  advantages,  as  forming  a railway  communication,  the  Xav^andn  ono«ed 
bridge  lias  been  represented  as  a boon  to  the  surrounding  country,  by  affording  at  all  times  the  Railway  Bridge 


present  incommodious  ferry.  But  it  is  obvious  that,  if  the  bridge  is  to  serve  this  purpose,  the  draw  must  Mugdrum. 
be  kept  almost  constantly  closed,  and  not,  as  was  represented  to  us  on  the  ground,  shut  only  when  the 
trains  were  passing,  and  open  at  all  other  times  for  the  purposes  of  navigation.  Regarding  these  different 
views  of  the  subject,  however,  which  are  more  of  a general  or  public  nature,  we  have  not  considered  it 
necessary  in  this  place  to  enter  into  any  details. 

Without  some  definite  plan  and  sections  of  the  proposed  structure,  it  would  not  be  proper  to 
express  our  opinion  as  to  the  practicability  of  the  design.  It  cannot,  however,  be  denied,  that 
the  erection  of  a bridge  of  piles,  in  the  situation  which  has  been  chosen,  must  involve  engineering 
difficulties  of  considerable  magnitude.  The  river,  at  the  point  of  proposed  crossing,  is  290  yards  in 
breadth,  measured  within  the  low,  and  1040  yards  within  the  high-water  marks ; and  the  depth  in 
the  channel  is  18  feet  9 inches  at  high,  and  7 feet  at  low  water.  The  rise  of  ordinary  spring  tides 
is  1 1 feet  9 inches,  and  the  velocity  of  the  current,  in  its  ordinary  and  summer  water  state,  as  already 
stated,  varies  from  2 to  2J  miles  an  hour.  The  result  of  the  borings  does  not  afford  a satis- 
factory prospect  of  obtaining  a proper  fixture,  as  the  piles  must  be  sunk  through  loose  gravel 
and  sand  into  pure  quick-sand.  A foundation  of  this  kind  does  not  seem  well  calculated  for  a 
structure  of  such  length  and  height  above  the  water,  (21  feet  above  high,  and  32  feet  9 inches  above 
low  water.)  which  is  not  to  be  continuous,  but  to  be  divided  iuto  two  independent  compartments, 
with  an  intervening  clear  space  of  60  feet.  It  must  further  be  kept  in  view,  that  the  extremities  of 
these  lines  of  framework  must  carry  the  heavy  apparatus  connected  with  the  drawbridge  in  the 
centre,  aud  throughout  the  whole  length,  must  afford  a roadway  of  sufficient  rigidity  for  the  safe 
transit  of  a railway  train  ; and  when  it  is  further  considered  that  the  whole  is  to  be  placed  in  the 
bed  of  the  largest  river  in  the  kingdom,  subject  to  sudden  and  extensive  floods,  and  pouring  down 
vast  sheets  of  ice  at  the  breaking  up  of  every  winter,  we  think  the  conservators  of  the  navigation  have 
their  grounds  of  fear  for  the  consequences  of  such  an  encroachment  on  their  interests  greatly  increased- 

The  foundation  for  the  proposed  bridge  across  the  Earn  is  more  favourable,  as  a fine  stiff  clay 
occurs  at  three  feet  under  the  bed  of  that  river. 

The  works  originally  designed  and  since  carried  into  execution,  which  have  been  described  in 
the  preceding  part  of  this  report,  were,  it  will  be  observed,  on  a modified  scale,  devised  solely  to 
remove  the  most  prominent  obstructions,  and  facilitate  the  propagation  of  the  tidal  wave  in  the 
upper  part  of  the  river,  wbicli  was  considered  to  be  the  most  defective  pait  of  the  navigation.  At 
the  same  time,  it  was  evidently  the  interest  of  the  commissioners  to  avoid  injuring  the  valuable 
salmon  fisheries  of  the  Tay  ; and  accordingly,  the  principle  on  which  they  have  all  along  acted,  has 
been  to  execute  such  works  only  as  interfered  as  little  as  possible  with  the  fishing  stations,  and  to 
extend  them  over  as  wide  a range  of  the  river  as  the  means  at  their  disposal  permitted.  1 lie  Tay 
navigation,  however,  is  susceptible  of  much  greater  improvement  than  that  contemplated  under  ex- 
isting  Acts ; and  now  that  the  effect  of  the  past  operations  upon  the  fishings  has  been  found  to  be 
unattended  with  the  great  detriment  which  was  anticipated,  this  bar  to  further  improvement  which 
cramped  the  energies  of  the  commission  at  the  outset,  may  now  be  said  to  be  entirely  removed. 

To  those  who  have  studied  such  objects,  it  will  he  apparent,  from  the  facts  that  have  already  been 
stated  in  the  course  of  this  report,  that,  in  forming  a design  for  the  further  improvement  of  the  Tay 
navigation,  the  following  facilities  which  the  river  possesses,  at  once  present  themselves. 

1st.  A bottom,  unencumbered  by  fixed  rock,  and  composed  of  materials  easily  operated  on,  and  yet  cal- 
culated to  retain  a permanent  form  under  favourable  circumstances,  and  an  undistorted  flow  of  the  currents. 

2nd.  A comparatively  straight  course  without  sudden  bends.  _ . 

3rd.  A large  and  constant  discharge  of  fresh  water,  equalled  by  no  other  river  in  the  kingdom. 

4th.  An  extensive  influx  of  tidal  waters,  rising  at  Perth,  the  termination  of  the  navigation,  13  feet-at 
high  spring  tides,  and  extending  their  influence  2f  miles  further  up  the  river. 

5tli.  A large  cross  section,  both  as  regards  breadth  and  depth,  to  admit  the  free  passage  ol  those 
waters  in  flowing  and  ebbing  through  the  channel.  . ..  , 

6th.  The  existence  of  no  natural  or  artificial  weirs  or  dams  on  the  upper  part  of  the  river,  to  limit  the 
further  extension  of  the  tidal  influence  upwards,  by  means  of  any  works  that  may  be  undertaken. 

7th.  The  absence  of  any  bar  or  natural  obstacle  before  reaching  that  at  the  termination  ot  the  birth  ot 
Tay,  ten  miles  seaward  of  Dundee,  which  has35  feet  of  water  on  it  at  high  water  ofordmary  spring  rides. 

8th.  A greater  fall  on  the  low  water  in  the  more  seaward  part  of  the  river,  from  Newburgh  to  Jfhsk 
Point,  than  from  Perth  to  Newburgh.  , ...  , r „ 

9th.  The  comparatively  short  distance  which  Perth,  the  head  of  the  navigation,  is  removed  from  the 
deep  water  of  the  large  basin  of  the  Firth  of  Tay. 

We  think  we  are  fully  warranted  in  stating  that,  in  no  case  with  which  we  are  acquainted,  is  the  same 
combination  of  natural  facilities  held  out;  and  in  considering  the  best  means  of  improving  these 
advantages  on  a large  scale,  a subject  on  which  we  on  a former  occasion,  reported  to  the  magistrates 
we  shall  first  advert  to  the  general  principles  upon  which  we  conceive  any  extended  improvemen 
ought  to  be  based,  referring  to  our  observations,  made  at  different  times,  for  the  results  that  have  o - 
lowed  the  works  already  conducted  by  us  ; and  we  shall  then,  in  accordance  with  the  same  principles, 
point  out  what  we  conceive,  under  all  the  circumstances  of  the  case,  should  be  the  nature  and  ex  en 
of  the  operations  by  which  the  further  improvement  of  the  river  may  be  most  economically  and  sure  y 
effected.  A chief  object  contemplated  in  recommending  any  works  on  the  Tay,  has  been  to  hasten,  or 
render  earlier,  the  flow  of  the  tide  in  the  upper  reaches  of  the  navigation,  by  facilitating  t ie 
fiie  tidal  wave,  and  at  the  same  time  to  preserve  a sufficient  amount  of  back-water  for  keepin,,  p 
tie  sea  channels  of  the  Firth.  In  obtaining  the  requisite  data  as  to  the  particular  locality  now  una  r 
consideration,  we  have  at  various  times,  during  the  last  ten  years,  made  minute  tidal  observa  ion  i 
different  stations  throughout  the  river  and  Frith  of  'Tay.  These  observations  have  from  time  to  time 
38  occasion  required,  been  compared  amongst  themselves,  and  their  results  obtain e . 
found  it  necessary,  with  reference  to  the  present  more  extended  inquiry,  to  analyse  the  w m e a r , 
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as  to  present  the  results  in  a form  that  may  bear  on  the  question  under  review.  This  investivaf 
has  proved  one  of  considerable  labour,  and  the  general  results  deduced,  which  we  have  appended  to 
report  in  a tabular  form,  shew,  by  the  favourable  change  that  has  been  effected  in  the  tidal  phenom  'S 
of  the  estuary,  that  the  works  hitherto  executed  have  fully  answered  tthe  intended  end.  They  d* 
warrant  us  in  holding  out  a prospect  of  great  additional  benefit  to  the  navigation,  by  the  execution  f 
further  works.  These  observations  are  also  interesting,  from  their  bearing  on  the  subject  of  hydrod° 
namics,  as  applied  to  practical  engineering  generally.  We  are  not  aware,  indeed,  of  any  case  f" 
which  the  improvements  effected  by  particular  works  are  more  fully  and  satisfactorily  confirmed  by  a 
a comparison  of  observations  made,  previously  and  subsequently  to  their  execntion,  than  in  that  of  the 
Tay  navigation,  where  the  changes  were  effected  in  so  short  a time,  and  were  so  marked,  as  to  leave 
no  doubt,  even  to  superficial  observers,  of  their  existence,  and  no  difficulty,  by  the  use  of  proper  means 
in  ascertaining  their  amount.  1 

for  the  details  of  the  tidal  observations,  we  must  refer  to  the  appended  table,  as  it  would  occudy 
too  much  space,  aud  is  beyond  the  limits  of  this  report,  to  analyse  the  different  results,  and  bv 
reference  to  the  plan  of  the  river,  to  enter  upon  an  explanation  of  them.  Three  important  changes 
however,  have  been  effected  by  the  works,  to  which  we  should  wish  to  direct  attention  : ° ’ 

1st.  It  will  be  observed,  by  an  examination  of  the  table,  that  the  fall  on  the  bed  of  the  river  from 
the  tide  basin  at  Perth,  to  Newburgh,  in  1S33,  was  4 feet;  but  now  it  has  been  ascertained  to  be 
only  2 fett. 

2nd.  In  1833,  the  passage  of  the  tidal  wave  from  Newburgh  to  Perth  (8  ’56  miles)  occupied 
2h.  30m.,  being  at  the  rate  of  3*42  miles  per  hour,  while,  since  the  works  were  finished,  it  has  been 
ascertained  to  be  propagated  between  the  same  places  in  lh.  40m.,  being  at  the  rate  of  5 -13  miles  per 
hour,  giving  a decrease  in  the  time  of  50m.,  and  an  increase  in  the  speed  of  the  first  wave  of  flood  of 
more  than  1|  miles  per  hour,  since  the  commencement  of  the  works. 

3rd.  The  spring  tides  in  1833,  at  Perth,  flowed  2h.  20m.,  ebbed  7h. ; and,  at  low  water,  the  river 
ran  at  its  natural  level  for  lh  45m  ; but  now  the  tide  flows  3h.  10m.,  ebbs  7h.,  and  stands  at  low  water 
only  lh.,  being  an  increase  in  the  duration  of  flood  of  50m.,  and  a decrease  in  the  time  at  which  the 
river  is  uninfluenced  by  the  tide  of  45m. 

It. is  almost  unnecessary  to  point  out  the  great  advantage  derived  by  the  shipping  from  such  a 
favourable  change,  especially  when  viewed  in  connection  with  the  obstructions  that  have  been  removed 
and  the  increased  depth  that  has  been  obtained  by  means  of  dredging  throughout  the  whole  course 
of  the  river  between  Perth  and  Newburgh.  The  practical  result  of  these  advantages  has  been  already 
pointed  out  in  this  report,  so  that  it  is  unnecessary  now  to  allude  to  them  further ; and  we  shall, 
therefore,  in  terms  of  our  instructions,  proceed  to  consider  the  further  improvement  of  the  navigation 
on  an  extended  scale. 

In  doing  this,  it  is  necessary  again  to  refer  to  the  table  of  tides  for  the  velocities  wilh  which  the 
tidal  wave  is  propagated  between  different  stations  on  the  river,  as  that  forms  the  surest  test  of  the  stale 
of  the  navigation,  the  velocity  of  the  tidal  wave  being  decreased  in  proportion  to  the  amount  of  ob- 
struction opposed  to  its  ingress.  We  find,  ou  examining  the  tables,  that  the  velocity  from 


Dundee  to  Balmerino  is  . 

. 18’74  miles  per  hour. 

Balmerino  to  Flisk 

606 

Flisk  to  Balmbreich  . . 

4-69  „ 

Balmbreich  to  Newburgh  . 

3-86  „ 

Newburgh  to  Carpow  . 

. 3-17  „ 

Carpow  to  Kinfauns 

5 36  „ 

Kinfauns  to  Perth  . 

6-93  „ 

From  these  results  it  evidently  appears,  that  the  part  of  the  river  in  whic r -,  -D 

tidal  wave  is  now  most  retarded,  lies  between  Flisk  Point  and  Carpow,  and  more  especially  from 


Ich  the  propagation  of  the 


Balmbreich  to  Carpow,  between  which  places  the  average  velocity  is  only  3 ■ 51  miles  per  hour.  In 
the  practical  working  of  the  navigation,  indeed,  the  deficiency  at  this  place  has  become  more  apparent, 
and  is  more  complained  of  by  shipping  since  the  improvements  above  have  been  felt  and  valued.  In 
the  lower  part  of  the  navigation,  from  Balmerino  to  Flisk,  the  velocity,  as  appears  from  the  tables,  is 
6-06  miles  per  hour,  and  in  the  upper  part,  from  Carpow  to  Perth,  the  average  is  5‘78  miles  ; so  that 
the  intermediate  space  from  Balmbreich  to  Carpow,  being  only  3-5l  miles  per  hour,  forms  a marked 
contrast  to  any  section  of  the  tidal  course  of  the  river  that  has  come  within  the  range  of  our  observa- 
tions. ° 

. Under  these  circumstances,  it  is  evident  that,  in  any  extended  view  of  operations,  the  part  of  the 
river  to  which  attention  ought  first  to  be  directed,  is  that  between  Balmbreich  and  Carpow,  or  the  top 
or  Mugdrurn  island,  to  which,  on  a former  occasion,  we  directed  the  attention  of  the  magistrates. 

Un  ine  first  view  of  the  subject  it  might  be  supposed,  that  the  division  of  the  tidal  stream  at  Mug- 
arum  island  might  account  for  the  diminution  of  volocity  in  the  tidal  wave  which  takes  place  at  that 
part  ot  the  river.  But,  after  duly  considering  the  navigable  channel  of  the  south  side  of  Mugdrurn 
island,  with  reference  both  to  the  inclination  of  its  bed  and  its  contour,  and  taking  into  account  the 
more  generally  shallow  and  varied  depth  and  irregular  cross-sectional  area  of  the  north  channel,  we  are 
of  opinion,  that  the  retardatiou  of  the  first  tidal  wave  of  flood  is  to  be  accounted  for — not  by  the  divi- 
sion ot  the  stream  into  two  channels,  but  by  the  obstructions  opposed  to  its  progress  in  the  present 
sou  h or  navigable  channel,  from  Balmbreich  to  Carpow,  as  compared  with  that  of  the  upper  and 
improved  part  of  the  navigation. 

The  obstructions  in  the  part  of  the  navigation  to  which  we  refer  are  of  two  kinds;  namely,  the 
amount  of  fall  on  the  bed  of  the  river,  and  the  rugged  and  tortuous  outline  of  channel  along  which  the 
tld£i  waye  Is  Pr.°Pe^ed  > antl  to  each  of  these  particulars  it  will  be  necessary  to  allude. 

I e rise  on  low  water,  as  may  be  easily  imagined,  forms,  in  proportion  to  its  amonnt,  a serious 
bar  to  the  propagation  of  the  the  tidal  wave ; and  we  have  the  following  results  with  reference  to 
this  point  given  in  the  tables.  The  rise  on  low  water  spring  tides,  from 


Flisk  Point  to  Balmbreich  is 
Balmbreich  to  Newburgh 
Newburgh  to  Carpow 
Carpow  to  Perth  . , 


Ft.  in.  Slope. 

0 4 or  1‘  95  inches  per  mile. 

2 8 „ 9-35  „ 

0 5 „ S-75  „ 

1 7 „ 2’ 63  „ 
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From  these  results  it  appears,  that  between  Balmbreich  and  Newburgh,  there  is  a rise  of  9-35  Appendix  C. 

■ hes  uer  mile,  being  nearly  three  times  greater  than  on  any  other  part  of  the  navigation  ; and  a 

^responding  amount  of  retardation  may  consequently  be  expected  to  follow.  The  other  obstruc-  Perth. 

t’°ns  referred  to  are  even,  perhaps,  of  a more  serious  nature:  many  jetties  had,  from  time  to  time,  N~~ 
been  projected  into  the  navigable  channel  from  .he  south  shore  for  purposes  connected  with  the  S|„'  „ , he 

interests  of  the  proprietor  of  the  land.  These  jetties  (before  alluded  to)  which,  as  decided  m a late  Ta}lj  &nd  proposed 
1 w plea  between  Lord  Zetland  and  the  conservators  of  the  river,  are  now  in  the  process  of  being  Railway  Bridge 
emoved  under  a decree  of  the  Court  of  Session,  extended  so  far  into  the  navigable  channel  as  to  over  the  River,  near 
1 ove  great  obstacles  to  the  flow  of  the  tide,  which  was  amply  exemplified  in  the  alternate  shallows  Mugdrum. 

*nd  deep  pools  occasioned  by  them;  and  even  now,  although  great  part  of  them  lias  been  removed, 
the  tortuous  and  irregular  channel  caused  by  their  projection  into  the  fairway,  has  not  yet  been  brought 

'n  A^reo'arcls  the  upper  part  of  the  river,  the  result  afforded  by  the  tidal  observations  is  so  favourable 
that  little  more  is  required  than  additional  depth  to  produce  a corresponding  amount  of  acceleration. 

The  works  we  propose  for  the  further  improvement  of  the  navigation  consist  of  two  departments. 

For  the  lower  part  of  the  river  we  recommend  the  formation  of  a Hue  of  conservation  for  the  margin 
of  the  channel,  by  the  erection  of  a system  of  “ rubble-walling,”  instead  of  the  present  irregular  and 
broken  line  of  shore,  formed  by  the  protrusion  of  jetties  into  the  stream.  From  our  knowledge  of 
the  effects  of  similar  operations  on  other  navigations  with  which  we  have  been  professionally  con- 
nected we  have  no  hesitation  in  saying,  that,  were  such  a wall  as  we  propose  carried  in  a judicious 
line  of  direction,  from  a point  near  the  junction  of  the  Earn  to  a point  at  or  near  Flisk  Point,  the 
level  of  the  low  water  between  Newburgh  and  Balmbreich  would  soon  be  lowered,  and  the  present 
obstruction  to  the  passage  of  the  tidal  wave  being  removed,  its  propagation  would  be  greatly  accele- 
rated. This  change  would,  of  itself,  operate  beneficially  on  the  whole  line  of  navigatiou  to  Perth,  at 
which  place  the  first  of  flood  would  be  hastened  in  proportion  to  its  earlier  appearance  at  Newburgh, 
while  the  scour  would  be  rendered  more  effective.  In  connection  with  this  work,  we  recommend  for 
the  upper  part  of  the  river  the  continuance  of  dredging,  the  beneficial  effects  of  which  on  the  channel 
oftheTay  are  still  far  below  their  limits.  From  calculations  we  have  made,  we  are  of  opinion, 
that  by  the  removal  of  a quantity  of  material,  not  much  exceeding  that  already  raised,  and  the  con- 
struction of  the  walling  alluded  to,  a depth  of  from  19  to  20  feet,  at  highwater  of  ordinary  spring 
tides  up  to  Perth,  would  he  obtained  ; and  by  continuing  these  operations,  the  depth  might  be  still 
further  increased.  It  will  be  observed,  that  these  improvements  could  be  carried  out  without  abstract- 
ing or  in  any  way  interfering  with  the  back-water  of  the  river,  which  would  even  be  somewhat 
increased ; and  thus  the  sea  channels  of  the  Firth  would  be  improved,  and  all  questions  as  to  inju- 
riously affecting  other  interests  would  he  avoided.  . . , 

It  is  not  possible  with  our  present  information,  to  form  anything  but  a rough  approximation  to  the 
expense  of  the  works  we  have  sketched  out.  But  we  are  of  opinion  that  the  “ rubble- walling 
between  the  Earn  and  Flisk  Point,  and  the  dredging  to  obtain  the  proposed  depth  of  from  19  to  20 
feet,  would  be  executed  at  a cost  of  from  45,000/.  to  50,000/. 

The  establishment  of  wet  docks  at  Perth,  as  proposed  in  our  report  of  1S34,  and  partially  executed, 
could  not  fail,  in  connection  with  such  an  improvement  in  the  navigation  as  we  have  pointed  out,  to 
be  attended-  with  great  advantage,  both  to  the  city  of  Perth,  and  to  the  whole  surrounding  district  of 
country  ; but  it  is  almost  unnecessary,  in  conclusion,  to  observe,  that  such  works  seem  wholly  incom- 
patible with  the  erection  of  the  proposed  bridge  at  Mugdrum. 

r Robert  Stbvenson  & bon. 

The  Lord  Provost,  Magistrates,  and  Town  Council,  P erth. 


Results  of  Observations  made  at  various  limes,  from  1 833  to  1844  inclusive,  on  the  Tides  of  the  River 
and  Firth  of  Tag,  by  Robert  Stevenson  <§•  Sort,  Civil  Engineers. 


I.  Propagation  of  Tidal  W ive. 

TiELK  of  elapsed  limes,  between  arrival  of  the  tide  wave  at  the  following  stations,  during  spring 
tides  in  1833  and  1834,  shewing  the  rate  of  its  propagation 

Times. 

Dundee  to  Balmerino 
Balmerino  to  Flisk  Point  . 

Flisk  Point  to  Balmbreich 
Balmbreich  to  Newburgh 
Newburgh  to  Perth  (tide  harbour) 

The  result  of  observations  made  in  1842,  1843,  and  1844,  give  the  same  velocity  between  Dundee 
and  Newburgh,  and  the  following  rates  between  Newburgh  and  Perth  : 


H.  M. 

Miles. 

wave  in  ivui 
per  Hour. 

0 16 

5-00 

18-75 

0 29 

2-93 

6-06 

0 26 

2-04 

4-69 

0 53 

3-42 

3-86 

2 30 

8-56 

342 

Wi 


Newburgh  to  Carpow  . . 

Carpow  to  Kinfauns 
infauns  to  Perth  (tide  harbour) 

Giving,  as  a mean  for  the  whole  distance  from  New- 
burgh to  Perth  in  1844  . 

Time  from  Newburgh  to  Perth  in  1833 


0 25 
0 55 
0 20 


1 40 

2 30 


1- 33 
492 

2- 32 


8-56 

8-56 


Rate  of  Tide 
Miles 
per  Hour. 

3-17 

536 

6-93 


513 

3-42 


Thus  shewing  an  increase  in  the  velocity  of  the  tide  wave  of  more  than  If  miles  per  hour,  as  the 
result  of  the  improvements.  , , . . . 

N.B.— The  elapsed  time  in  neap  tides  at  present,  between  Newburgh  and  Perth,  is  in.  5dm. 
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II.  — High-Waler  Level. 

Hie  levels  of  the  surface  of  high  water  at  different  stations  thri 
uncharged,  and  the  following  results  refer  to  the  years  1833  a 
From  Flisk  Point  to  Balmbreich  there  is  a fall  of 
From  Balmbreich  to  Newburgh  there  is  a rise  of 
From  Newburgh  to  Perth  (tide  harbour)  there  is  a rise  of 
From  Flisk  to  Balmbreich  there  is  a fall  of 
From  Balmbriclt  to  Newburgh  there  is  a rise  of 
From  Newburgh  to  Peril  (tide  harbour)  there  is  a rise  of 

III.  — Low-  Water  Level. 

lise  on  the  surface  of  low  water  (spring  tides)  in  1833 : — 


Ft.  In. 

0 4 
2 8 
4 0 


Flisk  to  Balmbreich  there  is  a rise  of  . 

Balmbreich  to  Newburgh,  rise  of 
Newburgh  to  Perth  (tide  harbour,)  rise  of 
Rise  on  the  low  water  of  spring  tides  in  1844  : — 

Newburgh  to  Carpow  there  is  a rise  of  . 0 5 

Carpow  to  Perth  there  is  a rise  of  . . 17 

Hence  from  Newburgh  to  Perth  in  1844  . . 2 0 

N-B. — The  result  of  the  observations  of  1844,  gives  a depression  c 


Wtlm  river  have  been  f.„nd„ 

5 

7£ 

inches. 

„ [Spring 

12 

9j  f Tides. 

2* 

inches.  )XT 

6 

liNeap 

12 

” jTides. 

Distance : 

Rate  of  Slope 
per  Mile  in 

Miles. 

Inches 

2-04 

1-95 

3-42 

9-35 

8-56 

506 

1-33 

3-75 

7-23 

2-63 

8-56 

2-80 

the  level  of  the  low-water  mark 

IV. — Duration  of  Flood  and  Ebb. 

The  results  of  observations  in  1833  and  1344,  at  Newburgh,  shew  that  the  duration  of  Hood  and 
ebb  tides  at  that  place  are  unchanged.  The  times  are  as  follow : — 


Spring  tides  flow  . 

4 20 

Neap  tides  flow 

4 30 

» ebb 

7 20 

1 »j  ebb 

6 45 

At  Perth  in  1833, — 

At  Perth  in  1844,— 

Spring  tides  flowed 

2 20 

Spring  tides  flow 

3 10 

„ ebbed  . 

Neap  tides  flowed  . 

7 0 
3 15  j 

„ ebb 

Neap  tides  flow 

7 0 
3 10 

„ ebbed 

7 0 

„ ebb 

7 0 

Increase  of  duration  of  flood 

at 

Perth  .... 

0 50 

In  1833  the  river  at  its  natural  level 

at  spring  tide  . 

1 45 

In  1844  its  runs  at  its  natural  level  at  sprin< 

? tide  ..... 

1 0 

uivca  a.  decrease  in  ine  nme  or  standing  at  low  wate 
absence  of  tidal  influence  at  Perth  at  spring  tides,  of 
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No.  128. 

Report  by  3 ah.  M.  Rendel,  Esq.,  C.E.,  on  a Bridge  over  the  Tay  at  Mugdrum. 
gIR  8,  Great  George  Street , Westminster, 

’ o ......  February  5, 1845. 

the  eilv  Of  P.,.hE  °u  he  b,"dse  P™?08"?  10  be  bni,f  acrMS  tbe  navigable  port  of  the  river  Tay,  below 
....  ..  ’ a.e  to  rt-port,  lot  the  information  of  the  Lords  Commissioners  of  the  Admiralty, 

thelr  commands,  communicated  in  Sir  John  Barrow’s  letter  of  the  16th  Sep- 
the  18th  at!1  j6jSk  vrme-iT"n^^'n^,Ur^5  * Proceeded  to  inspect  the  site  of  the  proposed  bridge  on 
Steven-on  tit  Y ?,n*r>  !he  en&ineer  for  the  Railway  Company  promoting  it,  and  Mr. 

TZuT'l*  , gmeer  f0;,the  Harbour  Commissioners  of  Perth,  who  are  opposing  it. 
hiiiW  00  f6  u inspection,  that  detailed  surveys  of  the  river  at  the  site  of  the  proposed 

and  exnencn  ° en?^Je  I?e,to  C0rpply  with  their  Lordships’  instructions,!  suggested  that  time 

and  in-martial itv  th  6 saTjd  ^ b°m  farl'es  entrusting  the  survey  to  some  person  on  whose  accuracy 
9th  rHSS? Uf 5°flS?  re,y*.  ?hif  - Wtioa  was  not,  however,  acted  Sn ; and  it  was  not  till  the 
made  bv  the  Naviimth  r>  requ.ire.d  P,ails’  &c-  were  furnished  by  the  Railway  Company,  whilst  those 
% i ~°m™8S,0“ra  Tre  n0t  transmitted  till  the  Ilttfult.,  nor  the  full  informa- 
The  Tav  ifnL-Jhu  therefore,  of  this  Report  rests  with  the  parties  themselves, 
be  carried  aernsc  r;6  U**  1°  ^erlb  for ^essels  drawing  14  feet  of  water.  The  bridge  is  proposed- to 
but  provided  with?  t0  be  22  ftel  ^ 

justmcation  are  therefore  the  points  for  consideration.  b 

Tay  IT  wh idf  th  e°Firt  >f  Ipr®*  1S  ab£ut  ba]f  a mi,e  below  the  junction  of  the  river  Earn  with  the 
rivSs  K head  of  be  ^ to  estend*  The  Action  of  these  two  considerable 

banks’  aicl  a distor.iL  nf  ^05  , e?Uary  mUCh  e"cumbered  with  sands,  occasion  an  accumulation  of 
A bridge  on  such  n nan  f fu6”  -S  ° a”  exte°t  t^lat  niakes  the  navigation  troublesome  and  precarious, 
riers  fum  evui  ?„??  “?  "T  "”?■  be  -ore  objectionable  than  in  any  other,  for  its 

position  of  the  banks  ,u  0ftl,'u1  the  Currents,  and  give  rise  to  greater  uncertainty  in  the 

warn  thafthe  tibaf  d ,deP,  b °f  he  navlEah,e  ohannel.  By  the  plans  made  for  this  inquiry,  it  >P- 
“!  p,e“"t  “ v«‘“i‘y  f—  1*  to  2J  miles  perhonr,  whilst  the  borings 
SSina  of  small  1 ^ tT  “ “”P°8ed  -oning  sand  (of  a great  depth),  covered  with  a thin 

omf  ng  of  small  gravel.  It  ,s  therefore,  to  be  apprehended  that  a small  increase  of  current  would  be 

?s  loaded  with  to?  Sr°“nd  °f  ’ tecr,Illl0n’  P"rticul«rly  in  time  of  land  floods,  and  when  the  river 
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The  designs  for  the  bridge  meet  these  objections  as  skilfully  as  possible,  having  reference  to  expense. 

T lead  of  the  usual  bulky  stone  piers  for  supporting  the  roadway,  clusters  of  wood  piles  are  substi- 
tied  carrying  arches  of  50  feet  span.  One  design  shows  the  whole  width  of  the  river  passed  in  this 

ner  the  other  has  short  solid  embankments  on  each  shore ; the  former  is  of  course  to  be  preferred. 
g*U  j a’m  0f  opinion  that  even  a bridge  of  this  construction  would  increase  the  number  of  banks,  and 
add  to  the  intricacy  of  the  navigable  channel  for  some  distance  above  and  below  it,  and  especially  in  Qver  fljeTay  a(- 
the  line  of  the  drawbridge  ; for  the  piers  to  carry  these  moveable  parts  must  be  made  more  bulky  than  Mugdrum. 
the  others,  and  of  greater  solidity,  to  provide  against  damage  when  struck  by  vessels  in  their  passage  3 

^Unde'r  favourable  circumstances,  fore-and-aft  rigged  vessels  might  pass  through  under  canvas,  but 
'tisdoubtful  whether  a square-rigged  ship  would  attempt  it.  By  night  or  in  bad  weather,  or  with  foul 
winds  no  vessel  would  attempt  to  pass  any  other  way  than  by  warping.  In  blowing  weather  the  width 
and  exposure  of  this  part  of  the  estuary  would  make  a passage  difficult  and  dangerous  without  the  aid 

^Th^Railway  Company  very  properly  propose  to  provide,  at  their  own  expense,  such  a tug  vessel,  to 
be  in  attendance  at  the  bridge  to  take  vessels  through,  and  they  further  propose  that  the  drawbridge 
shall  only  be  closed  during  the  passage  of  the  trains. 

A strict  fulfilment  of  these  proposals  would  I think  prevent  danger,  and  as  far  as  possible  injurious 
delay,  to  the  passage  of  vessels  through  the  bridge. 

The  probable  injury,  however,  to  the  depth  and  maintenance  of  the  navigable  channel  through  the 
drawbrido-e  is  not,  nor  do  I see  how  it  can  be  met,  and  this  seems  to  me  the  most  serious  objection 
advanced'' by  the  Perth  Harbour  Commissioners. 

By  their  statement,  it  appears  that,  since  1834,  they  have  expended  on  the  improvement  of  the 
channel  of  the  Tay  between  Newburgh  (about  two  miles  below  the  proposed  bridge)  and  Perth  up- 
wards of  53,000/.  That  this  sum  has' been  raised  on  the  security  of  the  city  revenues  ; that  by  it  the 
river  has  been  deepened,  so  that  ships  of  14  feet  draft  of  water  can  now  come  up  to  Perth  ; that  the 
trade  of  the  port  has  increased  to  the  full  extent  of  their  expectations ; that  their  river  is  capable  of  very 
much  greater  improvement ; that  the  present  pause  in  the  prosecution  of  the  works  is  a necessary  com- 
pliance with  their  Act;  that  in  a year  or  two  they  intend  to  resume  them  ; that  the  magnitude  of  the 
Tav  and  the  favourable  nature  of  its  bed  for  deepening,  make  the  work  of  improvement  in  their  care  as 
successful  in  its  result  as  similar  works  have  been  in  the  Clyde;  that  railways  are  at  present  projected 
which  will  make  such  improvements  rertain,  and  constitute  their  port  one  of  great  importance:  but 
that  the  construction  of  the  proposed  bridge  would  stop  these  improvements,  endanger  their  present  in- 
come and  means  of  discharging  the  debt  on  the  navigation,  and  probably  injure  the  fisheries  in  the 
higher  parts  of  the  river,  for  which  they  would  be  made  liable  in  consequence  of  clauses  in  their  Act. 

The  Railway  Company  urge  the  importance  of  the  bridge,  as  a means  of  saving  11  to  12  miles  ra 
distance  between  Edinburgh  and  Dundee,  and  the  other  important  ports  and  towns  on  the  north  east 
coast;  that  (his  saving  of  distance  is  of  national  importance,  on  account  of  the  number  of  passengers 
and  extent  of  goods  and  traffic  that  will  be  conveyed  ; that  carrying  the  line  round  by  Perth  would 
increase  the  cost  of  coals  which  they  expect  to  carry  from  the  minesin  Fife  to  the  consumers  in  Dundee, 
to  the  great  injury  of  the  trade  of  that  important  manufacturing  town,  and  that  they  are  prepared  to 
meet  the  objections  to  the  proposed  bridge  by  any  alterations  in  its  design  which  the  Lords  Commis- 
sioners of  the  Admiralty  may  deem  necessary,  provided  the  cost  does  not  exceed  their  means. 

It  appears  on  investigation  that  these  respective  statements  deserve  full  consideration  in  deciding  the 
question  at  issue.  . . . . 

I am  quite  satisfied  that  the  bridge  would  be  so  far  an  impediment  to  the  navigation  as  to  make  its 
further  improvement  improbable. 

I also  think  that,  in  connection  with  the  rivalry  which  the  railway  would  establish,  the  presentrevenue 
of  the  Harbour  Commissioners  would  be  considerably  lessened,  and  the  discharge  of  the  debt  incurred 
in  the  improvements  of  the  river  made  precarious.  On  the  other  hand,  I think  the  objection  ot  the 
Kail  way  Company  to  the  lengthening  of  their  line,  by  taking  the  circuitous  route  through  1 erth,aweii- 
founded  one.  , . , „ , , . , . , , . 

Under  these  circumstances  it  is  for  their  Lordships  to  determine  which  of  the  two  interests  should 

5 The  national  importance  of  the  railway  is,  in  my  opinion,  much  impaired  by  its  being  intercepted  by 
an  exposed  ferry  of  three  miles  in  length  across  the  Frith  of  Forth,  and  the  certainty  which  exists  of  a 
rival  line  being  made  by  Stirling.  This  line  will,  it  is  true,  be  38  miles  longer  from  Edinburgh  to  Dundee 
than  the  line  by  the  proposed  bridge,  but  it  will  not  be  interrupted  by  a ferry,  which  in  this  case  would 
certainly  be  equal  in  time  to  an  additional  20  miles  of  circuit  at  least ; and  for  the  conveyance  of  mails, 
troops,  and  a numerous  class  of  passengers,  the  longer  line  without  a ferry  wou  e Pre  erTe 
shorter  liue, with  one  even  improved  as  this  ferry  has  been  of  tatehy  the  establishment  of  powerful  steam- 
vessels,  and  the  construction  of  convenient  low-water  piers  at  Granton  and  Burntis  an  . a a 'JaX. 
will  be  made  from  Dundee  to  Perth,  along  the  north  bank  of  the  Tay,  there  can  be  little  doubt.  One  ot 
the  companies  promoting  the  proposed  bridge  has  deposited  an  alternate  line  on  this  route:  with  tnat 
railway  the  navigation  of  the  Tay  may  fairly  be  allowed  to  compete.  It  does,  however,  seem  to .me i abso- 
lutely necessary  to' its  chance  of  success  that  it  should  not  be  interrupted  by  a bridge,  more  especially 
as  the  bridge  is  to  he  made  and  regulated  by  parties  interested  in  the  competition.  , f , . 

■ Fully  satisfied  of  the  great  local,  if  not  national,  importance,  of  this  proposed  railway 
Lordships’  desire  in  all  cases  to  avoid  unnecessary  opposition,  I have  most  anxiously  attended  to  t p 

of  their  instructions  which  directs  me  to  point  out  such  alterations  in  the  intended  works  as  wouia,  ra 
my  opinion,  prevent  them  from  injuring  in  any  way  the  navigation  of  the  river,  while,  they  may  m > 
nearly  as  they  can,  the  designs  of  the  Railway  Companies.  I have  failed,  however,  to  discover  any  plan 
less  objectionable  than  that  proposed.  I refer  to  the  design  having  arches  from  s“ore  t0 

probablethathigherup,wheretheriverisnarrow,andhasasoundbedandawell-definedand  p 

low-water  channel,  a very  much  less  objectionable  site  might  be  found  ; but  tbis  would 
length  of  the  railway  as  between  Edinburgh  and  Dundee,  &c.,  which  the  company  consider  an  . 

Of  course  it  is  quite  practicable  to  carry  the  bridge  across  the  navigable  channel  ot  t , 

sufficient  width  and  height  for  vessels  to  sail  freely  through ; but,  having  reference  to  expense,  i ao  n 
think  such  a plan  feasible.  . , f r • v T +-l-  -i. 

Under  all  these  circumstances,  therefore,  and  regarding  the  great  improvmenta  of which  1 thu^tne 
Tay  capable  for  its  whole  length  from  Dundee  to  Perth,  and  the  beneficial  effects  that  beyond  question 
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would  result  from  such  improvements  in  the  removal  of  banks,  seaward  of  the  harbour’s  mouth,  I Ca 
only  express  my  opinion  that  their  Lordships  cannot  decide  in  favour  of  this  or  any  similar  bridge  below 
the  shipping  berths  at  Perth,  without  injury  to  the  present  trade  of  the  river,  the  almost  certaintv  of  pre- 
venting the  further  improvement  of  the  navigation,  and  establishing  a precedent  that  would  make  it  dig. 
cult  to  refuse,  future  applications  for  similar  encroachments  on  the  other  great  estuaries  of  the  country 
I beg  to  return  the  several  papers  received  from  the  Admiralty,  also  the  plans  of  sections  furnished  bv 
the  parties  interested  in  the  inquiry. 

I have,  &c., 

To  the  Secretary  of  the  Admiralty.  J.  M.  Rendel. 


No.  129. 

The  Memorial  of  the  Harbour  and  Tay  Navigation  Commissioners  to  the  Tidal  Harbours 
Commissioners , 1845, 

Sheweth, 

That  the  memorialists  are  commissioners  acting  under  the  authority  of  an  Act  passed  in  the 
eleventh  year  of  the  reign  of  His  late  Majesty  King  George  IV.,  and  first  year  of  the  reign  of  His 
late  Majesty  King  William  IV.,  intituled  “An  Act  for  enlarging,  improving,  and  maintaining  the 
Port  and  Harbour  of  Perth,  for  improving  the  Navigation  of  the  River  Tay  to  the  said  City,  and  for 
other  purposes  therewith  connected,”  and  of  another  Act  passed  in  the  fourth  and  fifth  years  of  the 
reign  of  His  late  Majesty  King  William  IV.,  intituled  “ An  Act  to  alter  and  amend  the  foresaid  recited 
Act,”  and  of  anoiher  Act  passed  in  the  second  year  of  the  reign  of  Her  present  Majesty,  intituled 
“ An  Act  io  alter,  amend,  and  enlarge  the  powers  and  provisions  of  two  several  Acts  of  the  eleventh 
year  of  the  reign  of  King  George  IV.,  and  first  year  of  the  reign  of  King  William  IV.,  and  fourth 
and  fifth  year  of  King  William  IV.,  for  improving  the  Port  and  Harbour  of  Perth  and  the  Naviga- 
tion  of  the  River  Tay  to  the  said  City.” 

That  under  the  directions  of  the  memorialists,  and  under  the  authority  of  those  Acts  of  Parliament, 
the  navigation  of  the  Tay  from  a little  below  the  bridge  of  Perth  downwards  has  been  greatly  improved 
by  deepening  the  river,  and  by  forming  a tide  harbour  adjacent  to  the  city  of  Perth,  with  roads  and 
accesses  to  the  same ; and  divers  large  sums  of  money  have  been  expended  on  this  account  to  an 
amount  exceeding  53,000/.  in  the  whole ; and  it  is  intended  still  further  to  continue  the  improve- 
ments of  the  navigation,  and  of  the  harbour  of  Perth,  in  terms  of  the  powers  conferred  by  the  said  Acts. 

That  a Bill  is  presently  depending  in  Parliament,  intituled  “An  Act  for  making  a Railway  from  the 
Royal  Burgh  of  Dundee  to  the  Royal  Burgh  or  City  of  Perth,  to  he  called  the  Dundee  and  Perth 
Railway.” 

That  it  is  proposed  by  the  said  Bill  to  carry  the  said  intended  railway  across  the  Tay  by  means  of 
two  bridges,  the  one  to  he  erected  across  the  main  channel  about  750  yards  below  the  present  bridge  of 
Perth  in  the  centre  of  the  old  part  of  the  harbour  of  Perth,  and  the  other  to  be  erected  across  the 
Willowgate  branch  of  the  said  river  at  the  bottom  of  the  Friarton  island. 

That  the  memorialists  have  experienced  considerable  difficulty  in  obtaining  inspection  of  the  plans 
according  to  which  the  said  bridges  are  to  be  constructed,  so  as  to  afford  the  means  of  judging  how  far 
their  interests  are  likely  to  be  affected  thereby;  and  it  is  only  now  that  they  are  in  possession  of  sufficient 
information  to  enable  them  to  address  your  Board  on  the  subject. 

That  by  the  erection  of  the  foresaid  bridges,  and  by  the  formation  of  the  said  railway,  the  rights  and 
interests  of  the  memorialists  will  be  seriously  affected,  and  great  loss  and  damage  will  be  occasioned  to 
them,  in  consequence  of  which  they  are  induced  respectfully  to  solicit  the  interference  of  your  Honours 
on  their  behalf. 

That  the  Lords  Commissioners  of  the  Admiralty  on  examining  the  plan  showing  the  proposed 
crossing  of  the  river  Tay  at  Perth,  caused  an  official  intimation  to  be  made  to  the  chairman  of  the  said 
railway  company,  that  no  bridge  can  be  thrown  across  the  Tay  at  or  near  to  the  place  marked  on  the 
plan,  which  will  not  entail  more  or  less  mischief  on  the  river,  and  considerable  inconvenience  to  the 
water  traffic  which  goes  up  to  the  city  of  Perth,  and  that  their  Lordships  would  strongly  recommend 
the  promoters  of  the  said  railway  to  carry  their  trains  across  the  river  by  means  of  a steam  ferry,  there 
being  several  places  between  Cannie  Point  and  Friarton  island  where  such  a ferry  would  advantageously 
work,  by  which  means  the  said  railway  company  would  save  the  expense  not  only  of  a long  and  costly 
bridge,  but  also  of  a considerable  length  of  railway,  and  would  avoid  all  risk  of  interfering  with  the 
navigation,  or  of  preventing  the  improvements  of  the  Tay,  and  that  if  this  plan  were  adopted,  their 
Lordships  would  cheerfully  yield  every  reasonable  facility  for  the  formation  of  the  requisite  wharfs. 

That  their  Lordships  further  intimated  to  the  foresaid  parties,  that  if,  notwithstanding  the  evident 
advantages  before  enumerated,  they  would  still  persist  in  the  intention  of  crossing  the  Tay  by  means 
of  a bridge,  their  Lordships  would  consent  to  such  an  erection,  but  only  on  certain  specified  conditions, 
two  of  which  are,  that  before  any  part  of  the  foresaid  work  be  begun,  working  plans  and  speciGcations 
must  be  submitted  for  the  approbation  of  their  Lordships,  and  that  the  whole  question  of  such  a con- 
struction must  be  subject  to  the  revision  of  your  Board. 

That,  notwithstanding  of  the  recommendation  of  the  Lords  of  the  Admiralty,  and  of  the  undeniable 
grounds  on  which  it  proceeds,  the  promoters  of  the  said  railway  have  intimated  their  intention  not  to 
effect  the  crossing  of  their  trains  by  means  of  a ferry,  but  by  means  of  bridges  erected  across  the  Tay, 
at  Perth,  and  they  are  at  present  carrying  through  Parliament  a Bill  to  confer  the  requisite  powers  on 
them  for  that  purpose. 

That,  by  the  formation  of  the  said  railway  in  the  manner  contemplated  by  the  said  Bill  not  only  will 
the  navigation  of  the  Tay  be  impeded, but  the  memorialists  will  be  deprived  of  a large  portion  of  the 
revenue  presently  available  to  them  for  the  execution  of  the  statutory  operations,  and  the  railway 
company  will  be  enabled  to  take  possession  of  a large  portion  of  the  navigable  channel  of  the  Tay 
without  making  any  compensation  therefore,  unless  your  Board  shall  be  pleased  to  interfere  in  the 
manner  prayed  for. 

That  the  navigation  and  harbour  dues  presently  derived  by  the  memorialists  from  goods  and  vessels 
passing  betwixt  Dundee  and  Perth  alone  amount  to  not  less  than  700/.  annually,  and  the  promoters 
of  the  said  railway  have  laid  evidence  before  a committee  of  the  House  of  Commons,  to  whom  the 
Bill  had  been  referred,  to  shew  that  they  will  absorb  the  whole  of  the  said  traffic  at  the  expense  of  the 
memorialists. 
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. t if  t’le  memorialists  are  thus  deprived  of  so  large  a portion  of  their  revenue  they  will  not  only 
1 vented  from  carrying  into  effect  the  further  improvements  of  which  the  navigation  of  the  Tay 
be  gotible  but  they  will  be  unable,  from  want  of  the  requisite  funds,  to  maintain  the  navigation 

'S  St'  resent  state,  and  to  uphold  the  piers  and  other  works  constructed  by  them  in  virtue  of  the 


f°Ttol  in  these  circumstances  the  memorialists  beg  leave  humbly  to  make  Hiejollowing  application 
Miv  it  therefore  please  your  Honours,  on  :J  v“*  "~'U  ln'"'  >n  ennn,'nn  * ’ 

I ms  ami  operations  of  the  said  railway  c 


f Honours,  on  considering  what  is  above  set  forth  to  refuse  to  sanction  the 
i ",  mid  operations  of  the  said  railway  company,  unless  upon  condition  of  their  paying  such  a sum 
? our  Honours  may  consider  reasonable  to  be  expended  in  the  improvement  of  the  navigation  of  the 
t ‘ and  in  upholding  the  works  constructed  in  connection  therewith  ; and  to  do  further  and  other- 
!?£  in  the  premises  as  to  your  Honours  may  seem  meet.  And  your  memorialists  will  ever  pray. 


1845. 


C.  G.  Sidey,  Lord  Provost, 

And  Chairman  of  the  Perth  Navigation  Commission. 


£. 


No.  130. 

Sums  received  and  expended  under  the  Perth  Navigation  and  Harbour  Acts  from  1830 
° J to  September  12,  1846. 

Sums  expended. 

Expense  of  Acts 
Expense  of  jury  trial 
Price  of  ground 
Cranes 

Roads : paid  D.  Pearson 

Metal,  &c.,  to  May  9,  1838 
Ditto  to  September  12,  1846 

Printing  and  advertising  .... 

Piers  and  tide  harbour  • 

Deepening  river 

Miscellaneous  expenses  . • • 

Compensations  paid  to  proprietors  of  fishings  . 

uccemrr  rnilwav  on e.rnac.hments  on  riVE 


Amount  drawn  of  shore-dues  . 
Amount  drawn  for  cranes,  gravel,  &c. 
Berthing-dues,  1837 
Punts  sold  . 

Deduct. 

Proportion  of  shore-dues  paid  city  . 
Amount  of  interest  paid  on  bonds  . 
Amount  of  interest  paid  to  bank 


. 

4,673 

0 

9 

. 258 

18 

9 

815 

10 

6 

150 

0 

0 

. £685  10  4 

782 

2 3 

. 2,290 

8 9 

3,758 

1 

4 

62 

16 

4* 

12,237 

5 

0* 

24,251 

6 

1 

8,996 

16 

4 

5,605 

18 

9 

r and  harbour 

1,108 

4 

54 

received. 

. 36,757  14 

7 

634  7 

H 

26  13 

0 

150  0 

0 

61,917  18  4£ 


3,389  10  8^ 
14,520  5 2 

1,323  13  11 


37,568  15  04 


Borrowed  on  bonds 
Due  to  the  bank 
Deduct  cash  on  hand 


Perth,  Oct.  1,  1846. 


£ 3,570  0 0 
17  15  0* 


40,030  8 2 


19,233  9 94 
18,335  5 3, 


43,582  13  14 


61,917  18  4* 


P.  Chapman,  Treasurer. 


No.  131. 

Return  of  Income  and  Expenditure  for  the  Years  1842,  1843,  and  1844. 


Crane  dues,  &c. 
hore  dues,  &c, 


128  0 8W 


Total  . . 3328  4 3^3352  2 


Expenditure.  j 

1842. 

1843. 

d. 

6 

Salaries  and  mis’) 

£ *.  d. 

£ «.  d. 

cellaneous  ex-  > 

626  10  4 

626  0 9 

penses  . . • ' 

Deepening  the  river 

’1181  18  6 

497  16  10£ 

Repairs  of  piersl 
and  shore  roads  J 

396  10  11 

257  5 11 

Proportion  of  shore') 
dues  paid  to  ther 
ton n of  Perth  . j 

295  6 0 

271  18  7 

Interest  on  money  j- 
borrowed  . • , 

Compensation  mo- 
ney, for  supposed 

,1475  15  5 

1514  12  3 

injury  done  to  the 
l salmon  fisheries 
by  deepening  the 

53  4 0 

722  4 0 

' 10i 

4029  5 2 

3839  18  44 

114  0 5 
265  8 10J 

278  12 

[1392  5 6 


Ai.u.—ine  authority  under  which  the  ahove  dues  areievieu  is  me  nuui  — , 

Her*,  November  26,  !84t.  “*  P-  C— . ‘ 

2 C 
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Appendix  C. 
Dundee. 

No.  132. 

Evidence  taken  < 
the  2nd  Oct.,  181 


DUNDEE. 


>n  Examining  Commissioner—  Captain  'Washington,  R.N.,  F.R.S.,  assisted  by  Captain  Vetch  P P 
G-  F.R.S.,  Admiralty  Engineer.  ’ 

Present — The  Provost  of  Dundee  ; Lord  Kinnaird;  Viscount  Duncan.  M.P. ; Sir  John  Dm,  ■ 
Bart.;  Mr.  G.  Duncan,  M.P.  ; Mr.  D.  Hunter,  of  Blackness;  Bailies  Anderson,  Stubri^’ 
Motes,  and  Hean;  Mr.  J.  Webster;  Mr.  W.  Thoms,  Dean  of  Guild;  Mr.  D.  Baxter-  Mr  a’ 
Lawson;  Mr.  A.  Martin;  Mr.  A.  Low;  Mr.  T.  Powrie;  Mr.  J.  Kennedy,  Jun.  Master‘d 
the  Trinity  House;  Mr.  W.  Harris;  Mr.  R.  Harris;  Mr.  A.  Easson  ; Mr.  P.  H T,,nvl 
Mr.  G.  H.  Newall;  Mr.  A.  Moncur;  Mr.  A.  Low;  Mr.  C.  Smith;  Mr.  I.  J.  Henderson .’ 
Mr.  A.  Clayhills  ; Mr.  A.  Balfour;  Mr.  J.  Neish;  Mr.  W.  D.  Proctor;  Mr.  J.  Smith 
Mr.  W.  Barrie  ; Mr.  T.  Neish  ; Mr.  D.  Crichton,  Surveyor  for  Lloyd’s  ; Mr.  w!  Clark  - Mr  0 
Norrie;  Mr.  J.  M.  Lindsay;  Mr.  A.  Allardice  ; Mr.  G.  Milne,  Mr.  Jack,  &c.  &c.  ’ " 

The  Commissioner,  having  read  the  Royal  Commission,  stated,  that  this  was  a public  inquiry  into 
the  past  and  present  state  of  the  port  of  Dundee,  and  its  capabilities  for  improvement;  and  it  was  in 
order  to  bring  out  as  much  information  as  possible  on  these  points,  and  to  give  every  one  interested  an 
opportunity  of  stating  his  opinion,  that  the  meeting  was  called. 

Mr.  .Milne,  clerk  to  the  harbour  trustees,  examined. — The  harbour  was  vested  bv  charter  of  data 
1641,  in  the  magistrates  and  council,  up  to  the  year  1815.  That,  so  far  as  be  knew  from  the  records 
the  inhabitants  were  for  sometime  not  satisfied  with  the  management  of  the  corporation.  Tliatin  1S14 
and  1815  various  meetings  of  public  bodies  were  held  for  the  purpose  of  adopting  steps  to  force  the  ma- 
gustrates  and  council  to  institute  a more  liberal  system  of  government ; and  by  these  means  the  Act  of 
181o,  which  was  the  first  Harbour  Act,  was  obtained.  By  that  Act  the  newly  appointed  Commissioners 
were  empowered  to  borrow  40,000/.  He  was  not  aware  of  there  having  been  any  debt  previous  to 
lolo.  1 he  harbour  works  were  then  begun.  Additional  improvements  were  shortly  afterwards  found 
necessary  and  more  works  required,  and  power  was  given  to  borrow  an  additional  10,000/.  The  next 
Act,  which  was  passed  in  1630,  repealed  these  two  previous  Acts.  Larger  powers  for  improving  the 
l an  non/'  eSt°We^’  anC*  Power  was  a's0  granted  to  borrow  additional  sums,  to  the  extent  in  all  of 
IbO  000/.  The  next  Act  applied  for  was  in  1S3G,  when  it  was  again  found  necessary  to  provide  for 
the  works;  and  for  this  purpose  a further  sum  of  50,000/.  was  required,  or  in  all, 
.230,000 1.  The  Act  of  1843  was  intended  chiefly  to  remedv  defects  in  the  details  of  the  previous  Act« 
and  to  arrange  the  schedule  of  rates  ; and  power  was  gi'ven  by  it  to  borrow  an  additional  20,000/. 
lbat  money  has  not  all  been  borrowed.  At  the  close  of  the  financial  year  (31st  of  May,  1846)  there 
it0  ^borrowed  *7251/.  8s.  3d.,  the  whole  money  borrowed  amounting  to  about  243,000/. 
oK  ’ ’n.tereSt  -at  tI’a  Io,lKte  of  3i  Per  cent->  a’M  the  rest  at  4 per  cent.-the  interest  being 
3000/.  le>s  than  it  was  in  1S43.  By  the  last  Act  a sinking  fund  was  brought  into  operation;  debt 
to  the  amount  ot  17,41  lZ.  has  already  been  paid  off,  and  the  extinction  of  the  debt  is  going  on  progres- 
sively, the  sum  specified  by  the  Act  being  paid  into  the  bank  monthly,  the  trustees  having  no  control 
over  it  beyond  selecting,  the  bonds  to  be  cancelled.  By  the  last  Act,  the  principal  alteration  in  the 
schedule  ot  rates.was  to  increase  the  dues  on  goods  sent  outwards,  and  in  various  instances  to  decrease 
cm  on  goo  s imported.  V ith  a few  exceptions  there  have  been  no  formal  complaints  against  ihe 
rates.  Ihe  complaints  have  general],  been  with  regard  to  grain  and  skins  ; snd  the,  hare  always  been 
careful  , considered.  In  regard  to  gram,  no  alteration  could  be  made,  as  the  schedule  in  the  Act  is 
imperative.  The  dues  on  skins  are  not  imperative  in  all  cases. 

The  Board  consists  of  21  trustees— 6 from  the  Town  Council,  6 from  the  Guild.,,  3 from  the  Niue 
1/nm  t];?  Th«?  Trades,  1 from  the  Trinit,  House,  and  4 from  the  Count,.  The 
ff- ..  areaf.  e ec'ef  annually>  Wltb  the  exception  of  the  provost  and  magistrates,  who  are  trustees 
It  T!,ree  °f tIie  21  trustees  at  present  are  sailors.  The  Board  does  not  examine  pilots.  It 
tSu’  bUt  ~ boun!  l.°  r„efer  their  application  to  the  Trinity  House.  It  cannot  license  unless  the 
^ 0l’fe  c?rufy  tcJ  thelr  fituess.  Tiiere  have  been  no  complaints  of  the  want  of  pilots  or  buoys  or 
S i ! T1  -f  fnve^,,  ^ny  com Points  would  be  attended  to  immediately.  It  is  not  compulsory  in  ves- 
seis  to  take  pilots.  The  harbour  trustees  have  no  power  to  enforce  such  a regulation.  He  was  notaware 
emS in  reference  to  compulsory  pilotage.  Seven  trustees  form  a quorum  of  the 
nut  nf  onn  L 1.®  Yr-V  Iare  in(ieed  tbaC  a quorum  is  not  obtained.  It  will  not  happen  three  times 

ingS  Cal  - Business  receives  the  most  prompt  attention  from  the  harbour  trustees. 
wriiiTn  on a JS?1aKFR  lnsPeCted  the  mi,m.te  books>  record  of  bonds,  and  books  of  letters  received  and 
flip v lv/,1  1 eci.that  80  . as  a.  curs°ry  inspection  of  the  books  enabledhim  to  judge,  the  way  in  which 

H S S*®**  ™Wte  .satisfactory,  and  that  they  did  much  credit  to  Mr.  Milne.  He  requested 
Mr  mEIS  I6  - ntTted  t0  the  barbour  trustees,  and  inserted  on  their  minutes, 
had  hee^  fnr  ™ t-d  h ’ 'V referei\ce  t0  the  object  of  a floating  light,  a committee  of  the  whole  Board 
BlacknS/™^ Z5  c"use  °f  a“  accidmta  « the  mouth  of  the  river.  Mr.  Homer  of 

i i **£  h,d  draw"  "P  a dr“ft  “f  n RaP»“,  bul  R bad  been  considered  b,  the 

TCasef  The  Gma-derable  diyenily  of  opinion  prevailed  at  the  Harbour  Board  on  the  subject  of  a light-  ' 
TLJ,  r 8 oot  under  the  power  of  the  trustees,  but  of  the  Trinity  House. 

CanSn  ^ nd-.a,at  n°  c°“mul™ati°n  had  been  received  on  the  subject  of  a floating  light ; but 
m t lie V1'™"  bad  aP°ken  to  him  about  it,  and  strongly  urged  him  to  impress 
™.e  of  sue^a  liSTib  “Tf J °f  * “r*”5  ’’S1"-  The  ™“°»  ba  assigned  were  the  great  advan- 

totL  wanfof  ,'Sh  . V kf  a ^ ™«her.  That  was  the  only  complaint  which  he  had  received  as 
to  the  want  of  such  a light,  ami  it  had  been  merely  made  verbally. 

r,.3l,',e.L.°r“ri,‘S8bOI,n"  S'Jg§fIited  if1  ,hete  shonId  be  a «>"«  1*  kept  of  the  wrecks  and  casualties  oc- 
Samifed  whin  k!  °f  T‘7'  v”'  i01"?'  or  “J  of  fhe  “rew  »i  ■>  wrecked  vessel  should  also  be 
Srfrt.  ni  hr  7 t“ a'1"6,  In  ? la  way  they  *irald  ba  much  more  likely  to  decide  the  ques- 
tion of  the  u ant  of  a light  or  the  contrary  than  b,  any  discussion.  There  would  be  no  great  trouble  ia 
adopting;  such  a measure. 

Provost  Brown  mentioned  that  the  harbouT  master  had  instructions  to  report  on  all  accidents. 

JMr.  Cairn coss,  harbour  treasurer,  bore  evidence  to  the  manner  in  which  his  books  were  inspected 
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H rbour  Board,  and  as  to  the  duties  of  the  auditor,  who  is  entirely  unconnected  with  the  Trust 

K^nuointed  annually  by  the  sheriff.  „ , 

° *r?  Commissioner  wished  to  understand  the  powers  of  the  auditor.  Suppose  the  trustees  were  to 
i 'e  ‘ nwallv  had  he  power  to  check  it  ? To  put  a case— Suppose  the  trustees  were  to  spend 
S in  building°a  church,  where  would  die  controlling  power  lie?  , 

jr  MlLSS  explained  that,  if  the  trustees  were  to  exceed  their  power,  an  action  would  lie  m the  (lie  2nd  oct.,  1846< 

oMiTissi on £SR  saidPthat  if  it  really  was  so,  it  was  entirely  satisfactory, 
i."  Tames  Leslie  had  been  14 years  resident  engineer  of  the  harbour,  from  1832  up  to  Whitsuntide 
j^rgt  worj.  of  which  he  knew  was  King  William’s  Dock,  then  Earl  Grey's  Dock,  and  then  the 
vSt"t  ria  Dock  1 Earl  Grey’s  Dock  gates  admitted  the  largest  steamers  frequenting  the  port,  the 
l dth  of  the  lock  being  55  feet,  and  the  distance  between  the  gates  210  feet.  There  were  four  large 
breaflt  ^ There  was  a great  tendency  to  silt  up  in  the  harbour,  the  silt  being  principally 

hiatodawn  the  river.  This  was  kept  down  by  dredging  and  scouring.  A point  of  rock  to  the 
-tward  at  the  Magdalen  Green  was  rather  injurious,  but  still  there  was  a considerable  scour.  There 
re  stens  taken  by  an  arrangement  betwixt  the  Harbour  Trustees  anil  Dundee  and  Perth  Railway 
• h ve  this  rock  removed,  but  the  clause  was  thrown  out  in  Parliament.  ITe  had  observed  the  ballast 
, nf  f four  or  five  years  beginning  to  turn  outwards.  The  embanking  of  the  Dundee  and  Arbroath 
H-hlwav  had  proved  injurious, ‘from  its  being  formed  partly  of  loose  stuff  thrown  down  within  Ligh- 
ter mark  The  entrance  to  the  harbour  had  a tendency  to  shoal  some  years  ago,  but  not  now.  if 
the  Beacon 'rocks  could  be  removed  at  a moderate  expense,  it  would  be  a great  matter  j but  the  expense 
Very  serious,  and  unless  they  could  remove  them  down  to  the  level  of  the  wet  dock,  they 
a A be  belter  as  thev  are.  There  had  been  encroachments  on  the  river  all  the  way  lrom  about 
TWavie  up  the  river,’  the  object  of  which  was  to  make  land,  and  the  effect  of  which  was  injurious  to 
,\P  srnur  Any  encroachment  or  projection  at  the  neck  at  Broughty  Ferry  would  be  dangerous  to  the 
violation  There  is  a depression  of  from  34  to  44  inches  between  the  level  of  the  ocean  at  Garuou- 
and  at* Dundee.  The  winds  have  some  influence  on  this.  The  deepening  of  the  channel  below 
Perth  did  not  carry  up  much  more  tidal  water.  The  Dundee  and  Perth  Railway  had  not  proved  inju- 
ries as  althouch  it  displaced  water,  it  made  the  scour  more  effective.  The  most  beneficial  measure 
oukl  be  to  let  more  water  in.  If  tlie  Horse-shoe  Shoal  at  Broughty  Ferry  were  cut  away  to  the  level 
of  low  water  it  would  he  of  advantage.  The  estuary  of  the  river  Tay,  after  an  experience  of  14  years, 
he  considered  would  require  constant  watching.  He  had  no  opinion  to  express  regarding  a bridge  at 
Mn-rdrum.  If  it  was  built  high  enough  and  wide  enough,  there  would  be  no  injury.  Would  not 
undertake  to  build  it  high  enough  and  wide  enough.  The  salmon  nets  do  no  injury  to  the  navigation. 

S ake  nets  are  not  allowed  within  the  Abertay  Bank.  There  had  been  no  material  change  in  the  saud- 
b inks  Did  not  know  when  the  Buddon-ness  Lights  were  first  erected.  Did  not  know  of  any  vessel  at 
anv  time  sailing  eastward  with  the  Craig  Lights  in  one.  There  is  no  want  of  harbour  accommodation 
at  Dundee,  although  no  doubt  it  would  be  of  great  importance  to  have  the  contemplated  works  com- 
pleted The  trade  of  the  port  has  increased  with  the  increased  accommodation. 

1 Mr;  Thomas  Neish  wished  to  ask  Mr.  Leslie  if  he  had  any  instructions  to  report  on  the  hank  out 
from  the  Magdalen  Yard.  His  house  was  in  the.  immediate  neighbourhood,  and  lie  had  observed  that 
L™  teSenceLn.  of  the  work,  of  the  Dm, dee  and  Perth  Bail, vay,  it  had  grown  6ve  or  stx  hates 
os  large  as  it  was  years  ago.  It  was  mooli  altered.  Instead  of  a narrow  bank,  tho  Ballast  Baal.,  as 
it  is  called,  was  a complete  field  of  sand.  , , , ... 

Mr.  Leslie  said  the  bank  referred  to  was  much  farther  from  the  harbour  than  it  was  some  years 
ago.  It  was  not  extending.  It  was  not  so  bad  as  it  was  in  1845.  It  may  have  increased  m breadth, 
but  it  is  not  so  far  down— not  so  near  the  harbour 

Mr.  Neish  insisted  he  was  right,  and  that  his  opinion  was  supported  by  two  pilots,  David  Kidd  and 
some  other  person.  His  wish  was  to  call  the  attention  of  the  tiustees  to  it. 

Mr.  Kennedy  did  not  think  the  Middle  Bank  had  come  lower  down.  The  persons  who  cross  the 
river  regularly  would  be  the  b-st  to  give  information  upon  it.  . 

Mr.  Ower  had  been  acquainted  with  the  harbour  eleven  years,  and  resident  engineer  seven  montdis. 

He  corroborated  the  statements  which  had  been  mode  by  Mr.  Leslie.  He  had  considered  the  proposed 
cro«sintr  at  Broughty  Ferry,  and  was  strongly  opposed  to  any  encroachments  on  the  river  there.  Thinks 
ZSuU  be  Social  m the  navigation. " He  had  surveyed  the  shore  tins  pas. ™ of f winch  he 
bended  in  a copy  in  the  Commission.  The  low-water  mark  on  the  survey  had  tmi  ard  down  m S4L 
Mr.  Leslie  -The  point  at  Broughty  would  be  a very  bad  place  for  a ferry  pier.  The  tide  runs 

K-  <*!■*»  Dundee  at  low 

water.  There  had  been  three  months’  dredging  tlris  year  at  the  tide  harbour.  He  w«s  continuing  the 
survey  of  the  Ballast  Bank  at  the  present  time.  , . , , , t t of  ti  e Ballast 

The  Commissioner  said  the  document  on  which  Mr.  Ower  had  laid  down  the  „ 

Bank  each  vear  was  a very  valuable  one.  It  showed  the  advantage  of  a resident  intelligent  en- 
gineer, he  being  at  the  same  time  a competent  nautical  surveyor.  He  wished  him  to  send  a tracing 

'“Sr  CaSrS^M™  and  Mr.  Spence  appeared  with  a petition  from  the  owners  of  MeaeUdds  and 

others  in  the  neighbourhood  of  Broughty  Perry,  complaining  of  the  want of  a proper  taarag 

and  of  the  high  does  enacted  by  the  Dundee  Harbour  trustees.  All  the  accommoda “°”  B-t°ZZ 

Ferry  consisted  of  three  pawls  and  three  iron  rings,  whereas,  were  there  proper  acc 

be  well  adapted  for  the  shipping  of  agricultural  produce.  . . „ 

Mr.  Robertson,  the  collector,  explained  that  only  half  tonnage  dues  and  half  does w 
charged  for  ooals,  lime,  and  manure  at  Broughty  Perry  ; and  that  the  whole  does  °d«tojfcr  the  la  t 
year  from  Broughty  Ferry,  Honifieth,  &c„  amounted  to  891.  17l.  Id.,  and  ahont  three-fourths  of 
was  charged  on  those  articles  which  only  paid  half  dues. 

Mr,  Milne  said  that,  in  addition  to  wliat  Mr.  Roberts™ i had  stated,  he  was  honrta  to  “J 
of  them  who  were  now'  blaming  the  Harbour  Trustees  were  the  very  persons  w o p m-ietors 

from  being  made.  A feeing  plan  of  part  of  the  bed  of  the  river  had  been  got  up  ^ *0.  prop™  tom  m 
Broughty  Ferry,  and  several  portions  of  the  ground  within  high-water  mar  _ a , , permit  no 

buildhig  for  a perpetual  ground  rent.  They  thus  claimed  the  bed  of 
inteiference  by  the  trustees,  who  in  consequence  brought  an  action  m the  Court  ^ ^ ^ 
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the  public  right.  That  case  is  not  yet  decided,  but  he  could  inform  Mr.  Norrie  that  there  was 
every  prospect  the  trustees  would  succeed.  Again,  some  time  ago,  the  trustees  put  up  several  str”^ 
stone  pawls  for  mooring  ships,  and  these  had  been  destroyed.  Every  obstruction  had  been  cfTereri°h^ 
the  parties  referred  to,  and  he  believed  Mr.  Norrie  was  one  of  them. 

Mr.  Norrie  denied  that  he  was  one  of  the  party  referred  to.  He  had  no  interest  in  the  nronerf 
the  time.  1 ^ at 

The  Commissioner  said  he  had  seen  the  pawls  mentioned  by  Mr.  Milne,  and  both  Captain  Vetch  and 
he  were  astonished  to  see  them  lying  useless” on  the  ground.  He  must  say,  whoever  were  thenronr' 
tors,  that  the  pawls  might  have  been  allowed  to  remain.  They  would  have  been  of  great  advantage  to 
the  shipping-  and  to  fishermen  ; and  such  conduct  was  no  encouragement  to  the  trustees  to  make°  an° 
improvement.  The  document  which  had  been  given  in  would  be  carefully  considered.  * 

Mr.  Allardice  stated  that  oflate  the  mail  had  been  several  times  detained,  at  one  time  upwards  of 
three  hours,  from  there  being  no  low-water  pier  at  the  Dundee  side  of  the  river,  which  any  vessel  could 
approach  with  safety  in  a gale  of  wind.  He  was  of  opinion  that  a chain  bridge  should  be  erected  from 
the  land  to  the  Beacon  Rock,  while  erections  might  be  made  that  would  accommodate  steamers  and 
every  other  description  of  vessels  at  all  times  of  the  tide.  (See  App.  No.  156.) 

[Many  of  the  most  experienced  seamen  disapproved  of  this  proposal,  as  it  would  shut  up  the  present 
passage  for  vessels  inside  the  Beacon  Rock,  and  they  were  of  opinion  that  this  would  render  it  a perpetual 
nuisance,‘whereas  it  and  all  the  rocks  in  its  neighbourhood  ought  to  be  removed  in  order  to  facilitate  the 
entrance  to  the  harbour  in  all  states  of  the  wind.] 

Mr.  Murray  contended  that  the  present  low-water  pier  had  fully  answered  the  purpose  for  which  it 
was  intended,  and  that  during  the  past  summer  it  had  been  of  the  greatest  advantage  to  the  Leith 
steamer,  and  had  often  enabled  her  to  get  on  board  cargoes  which  she  could  not  otherwise  have  done. 

Mr.  Crighton,  Lloyd’s  Agent,  said  the  Beacon  and  Fowler  rocks  were  the  greatest  impediments  to 
the  shipping  in  entering  the  harbour.  Ships  were  very  often  damaged  in  consequence  of  them,  and  they 
should  he  taken  out  of  the  way  altogether. 

Mr.  Clark,  shipowner,  said  these  rocks  were  the  cause  even  of  many  accidents  that  happened  in  the 
harbour. 


The  Commissioner  asked  if  they  would  not,  rather  than  have  a low-water  pier  to  these  rocks,  as  had 
been  proposed,  spend  a few  hundred  pounds  in  blasting  them  away. 

Mr.  Peter  Kerr,  shipbroker,  said  the  trustees  had  taken  power  to  borrow  money  and  to  erect  a low- 
water  pier.  The  time  had  all  but  expired  when  they  put  up  the  present  trumpery  erection  in  order  to 
retain  the  power. 

Mr.  Crighton  had  a great  objection  to  a low-water  pier  at  the  Beacon.  There  was  no  connexion 
between  King  William’s  Dock  and  the  Victoria  Dock  at  present.  If  they  were  to  erect  a low-water 
pier  there,  vessels  comiDg  from  the  one  to  the  other,  as  they  often  did  in  half  ballast,  would  require  to 
go  out  near  to  the  middle  of  the  rivei-,  which  would  be  very  dangerous.  At  the  present  time  they  could 
keep  vessels  close  to  the  wall,  and  low  them  down.  There  might  be  a suspension  bridge  but  for  the 
docks. 

Mr.  Kerr  had  no  doubt  there  would  yet  be  a connexion  between  Victoria  Dock  and  King  William’s 
Dock.  It  would  be  a great  convenience. 

Mr.  Neish  said,  from  all  his  experience  about  the  harbour,  and  he  had  been  a shipowner  for  25 
years  and  a harbour  trustee  for  14  years,  he  was  convinced  that  there  could  be  no  greater  inconve- 
nience and  obstruction  to  the  Harbour  of  Dundee  than  a low-water  pier  to  the  Beacon  Rock.  He 
hoped  that  such  a thing  would  never  be  seriously  entertained.  He  had  seen  20  or  30  vessels  going 
down  the  inside  channel  when  they  could  have  got  out  by  no  other  way  in  consequence  of  the  lightness 
of  the  winds. 

Mr.  David  Baxter  said  it  would  save  the  time  of  the  meeting  if  he  stated  that  the  power  of  the 
trustees  to  construct  that  pier  had  ceased,  and  no  other  party  could  do  it. 

. Ba,be  Motes  said  the  clause  in  reference  to  the  low-water  pier  was  put  in  by  the  Government,  prin- 
cipally at  the  instigation  of  Mr.  Hume,  he  believed.  The  trustees  would  have  had  to  have  gone  to 
Parliament  for  udditional  power  to  borrow  money  if  tliev  bad  carried  it  out.  The  wooden  pier  had  no 
connexion  with  the  other.  It  had  been  put  up  principally  at  the  pressing  request  of  Mr.  Greig,  of  the 
Britannia  steamer. 

Mr.  Robertson  stated  that  the  dues  had  not  much  increased  in  consequence  of  the  erection  of  the 
wooden  pier,  but  the  accommodation  had  been  increased,  and  the  Britannia  had  been  enabled  to  ship 
more  goods  and  cattle  than  she  could  otherwise  have  done.  She  sailed  from  it  a certain  number  of 
voyages  every  month. 

The  Commissioner  said  lie  had  just  received  a letter  from  Mr.  John  Sturrock  in  reference  to  the 
defenceless  state  of  the  entrance  of  the  river  Tay.  It  did  not  come  under  consideration  just  now,  hut  he 
W0J”®  care  letter  should  be  referred  to  the  proper  quarter.  (See  App.  No.  153.) 

Mr.  Hunter,  to  show  the  necessity  of  a floating-light,  read  a report  of  the  wreck  of  the  schooner 
wuixam  of  {Newcastle  on  the  Abertay  Sands ; in  which  it  was  stated  that  the  vessel  had  run  on  till  on 
sounding  they  had  just  four  fathoms  water,  and  that  then  the  Buddonness  Lights  could  not  be  seen  in 
consequence  of  thick  weather,  and  shortly  afterwards  the  vessel  was  wrecked. 

lne  Commissioner  pointed  out  some  discrepancies  in  the  report,  hut  expressed  his  satisfaction  with 
the  attention  winch  was  paid  to  this  subject.  As  it  appeared  on  all  hands  that  the  chief  wrecks  occurred 
during  foggy  weather,  when  a light  would  be  of  little  or  no  use,  he  was  of  opinion  that  a bell-buoy,  as 
at  .Liverpool,  would  be  preferable  to  a floating  light. 

Mr.  Hunter  said  he  had  been  led  to  give  some  attention  to  this  subject  by  motives  of  humanity, 
and  from  the  circumstance  that  he  resided  within  a few  miles  of  the  mouth  of  the  river.  He  did  not  see 
how  a bell  could  be  heard  m stormy  weather.  A floating  light  he  looked  upon  as  neither  more  nor 
less  than  a light  buoy,  and  he  believed  it  would  be  of  great  service  to  the  navigation.  The  Mersey  at 
one  time  was  as  ill  off  as  the  Tay,  but  what  had  the  people  of  Liverpool  done'?  They  applied  to  the 
Admiralty  and  got  Captain  Denham,  a Royal  Marine  surveyor,  and  he  placed  three  floating  light* 
and  sixty-four  buoys.  Since  then  not  a single  shipwreck  had  taken  place. 

The  Commissioner.— Mr.  Hunter  is  quite  right  as  to  the  admirable  buoving  and  lighting  of  the 
Mx!iSeyij  CaPlain  Denham,  R.N.,  but  I cannot  add  that  since  then  no  wreck  has  taken  place. 

Mr  Hunter.— There  were  six  fixed  and  three  floating  lights  now  in  the  Mersev,  and  there  was  no 
talk  of  confusion;  but  at  Liverpool  they  had  no  fraternity,  and  their  light  dues  were  managed 
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— 'L^r^oncluded  ty*1ayinsr  before  the  Commissioners  the  report  which  he  had  prepared  for  ^ 
the  Harbour  Board,  but  which  he  could  not  succeed  in  getting  the  Committee  to  meet  for  the  purpose  Evid-na*  laken  0n 

the  2nd  Oct.,  1846. 


i rocnnnsible  bodies,  and  merged  in  the  general  dues  of  the  port.  He  had  no  ill-will  to  the  Seaman  s 
5 ? but  it  was  to  be  remarked  that  that  body  derived  1800/.  a-jear  from  the  lights,  and 
only  ' expended  700/.  He  held  that  it  was  illegal  to  expend  the  light  money  upon  other  purposes. 
Witness 
the  Harbr 

of  considering.  „ . ..  . 

The  Commissioner  was  happy  to  receive  the  report.  The  subject  was  one  of  vital  importance,  and 
the  community  were  deeply  indebted  to  Mr.  Hunter  for  his  services. 

Mr  John  Jack  harhour-master,  examined— Has  been  10£  years  harbour-master  and  deputv-liar- 
“ ' ,‘r  in  Dundee  : was  80  years  at  sea,  and  during  all  that  time  he  has  been  acquainted  with  the 

b°ri  of  Dundee.  Since  he  remembers,  the  traffic  has  increased  very  much  indeed,  which  lie  attributes 
■ riuallv  to  tlie  great  increase  of  accommodation.  In  the  mean  time  the  accommodation  is  sufficient 
f^the  traffic-  but  in  severe  weather  from  the  eastward,  the  docks  are  nearly  all  full.  He  has  seen  from 
900  to  300  sail  altogether  in  the  docks.  In  the  inside  there  is  a tendency  to  silt ; in  the  tide  harbour  it 
is  from  two  to  three'feet  a-year.  The  dredging  keeps  this  down.  The  extreme  point  of  the  Ferry  Har- 
uroiects  farther  out  than  the  harbour  works,  and  this  does  injury  to  the  tide  harbour  mouth.  It 
would  be  a great  advantage  if  the  quays  were  straight,  still  they  would  have  silt,  as  mud  flows  m with 
the  tide  : but  if  the  quays  were  straight,  it  would  be  an  advantage  for  the  current  There  was  often 
difficult v in  taking  the  harbour  in  consequence  of  the  Beacon  and  Fowler  Rocks.  They  had  often  t.ieir 
work  to  begin  when  they  should  be  shutting  the  gates.  Vessels  could  not  get  out.  He  bel.eved  that 
the  subjeetThad  been  discussed  at  the  Harbour  Board. 

Mr  Milne.— There  is  no  minute  to  that  effect.  There  may  have  been  casual  remarks.  . 

Commissioner.— It  would  be  satisfactory  if  the  trustees  would  make  up  tlieir  minds  as  to  what  is 
the  best  plan  to  be  adopted  with  these  rocks.  If  the  expense  of  removing  them  is  the  obstacle,  that 
should  be  the  answer.  ... 

Mr  Jack  —It  would  be  very  desirable  to  have  them  taken  down  to  low-water  mark.  A chain-pier 
would  be  .till  won*  than  the  rocks.  All  ships  transported  from  the  one  dock  to i the  other  track  or  low  down 
the  inside  channel  Vessels  beating  up  for  the  harbour  with  a northerly  wind  take  the  inside.  Has  heard  a 
meat  want  of  a low-water  pier  expressed,  hut  is  not  an  engineer,  and  cannot  point  out  a spot  for  erecting 
one  Mr  Greic,  of  the  Britannia  steamer  has  deni  ed  considerable  benefit  trom  the  wooden  low  -water 
n”r  this  season  Many  carriages  have  been  landed,  which  could  not  have  been  done  otherwise  at  the 
time  Is  not  aware  of  it  silting  up  at  the  bottom  of  that  timber  pier.  It  ,s  all  mud  there,  and  this  sea- 
son the  dredgin'.- machine  was  employed  some  time  m making  a good  channel  for  the  steamer.  It  dredged 
about  two  feet  of  mud  from  the  foot  of  it.  The  steamer  draws  about  seven  feet,  but  there  is  a long  fiat, 
md  he  dredger  would  require  to  go  a great  distance.  The  flood  tide  does  not  samep  past  It  ton.  away 
"ore  to  the  offing  hut  Ihi  ebb  runs  more  along.  The  eddy  caused  by  the  Fowler  and  Beacon  Rocks  ,e 
very  considerable.  The  channel  could  be  dredged  up,  hut  rt  would  require  dredging  to  be  kpt  open. 
There  are  depute  harbour-masters,  one  for  each  dock.  There  is  a good  deal  of  damage  inmmmtmxtm 
ihe  tide  harbour  from  tlie  press  of  sail  coming  in  and  crossing  it.  1 he  rooks  are  partly  the  cause  of  that, 
if  they  were  away,  it  would  be  much  safer  taking  the  harbour.  He  could  not  say  there  was  great  damage, 
y ,ay  or  a ship’s  head  injured,  or  an  anchor  going  through  the  bottom.  There  are  plenty  of 

wn,  which  ire  well  employed.  There  are  tort. »l ‘ 


but  a spar  carried  away,  or  a ship's  head  injured,  or  an  anchor  going  through  There SKdf 

ship-yards  in  the  which  L well  employed.  There  are  thirteen  build lug-Jqi  , one  S™“S-d»k. 

one  patent  slip,  and  two  floating-docks.  There  were  4314  arriyals  from  May  l»4o  to  May  1S46  The 
forth  not  well  supplied  with  water,  but  an  abundant  supply  is  expected  soon  from  ‘ 

miles  from  Dundee.  All  other  su  pplies  may  be  obtained.  Any  repairs  ran  be  made  on  s‘™  and  other 
vessels  There  are  numerous  cranes,  and  an  excellent  working  thirty-ion  crane,  knows  the  huo\s  and 
lS  well  5 dies Tt  thiiik  there  are  an,  lights  wanted  at  the  mouth  of  the  nv-r.  The  report  about 
the  loss  ofthe  sebooner  William  at  the  mouth  of  the  river,  which  has  been  18  ‘ verI  Toor 

report.  No  man  in  his  sound  senses  would  be  guilty  of  the  conduct  there  described. 

The  Commissioner  observed  that  he  held  in  his  hand  a list  of  21  vessels  wrecked  since  the  year  18-S. 

Mr  Jach.— -When  it  is  taken  into  account  that  there  are  from  4000  to  5000  vessels  entenng  the  river, 
and  from  4000  to  5000  leaving  it  eveiy  year,  the  casualties  mil  weJUesao/lW 

opinion  that  there  is  no  want  of  a floating  light.  Is  not  aware  what  ft  opimm  f 1 i s Qece^or^eu 
Smart,  R N , was.  No  vessel  has  been  ashore  within  these  six  raon  hs.  There  is  hardly  an  instance 
ofaship  gettingon  .herewith,  pilot  onboard.  The  want  of  pilots  is  the  cause >f  TriffitfB™* 

I.  not  pilot-masier,  lint  has  to  do  with  giving  pilots  certificate,  as  a member 1 “ 
Vessels  are  not  bound  to  take  pilots.  Pilot,  go  outside  if  the  weather  M L S-cutter 

her  of  the  accidents  that  happen  to  the  thickness  of  the  weather.  I £ pilmnee  are 

there  would  be  far  less.  It  should  be  compulsory  on  vessels  to  take  pilots,  ^he  rate,  of  pr  o ■ “Sf  r 
about  3s.  per  fool  from  the  bar,  including  pilotage  into  the  harbour.  Th«pd°mgJ  “ p'rt7e”to 
all  paid ; but  there  is  no  potyer  to  compel  vessels  to  take  pilots.  The  shipowners  are  the  parties  who 
object  to  pilots. 

Commissioner — Do  the  shipowners  ever  go  to  sea  themselves? 

Mr.  Jack-No  ; if  the,  did  they  would  know  the  benefit  of  a pilot  on  taking  a k”W  ■»  a gMe  of 
wind.  Mr.  Stevenson,  engineer  to  the  Northern  Lights,  tmmes  here.  He  go»  out  and 
the  mouth  of  the  river,  and  goes  on  shore  at  the  light  stations.  The  y ience  0f  t]ie  r;ver 

come  in.  She  was  expected  last  year.  As  an  old  sailor,  and  havm0  ha . g T ^ enlrance  0f 

Tay  and  the  banks,  and  the  number  of  wrecks,  he  did  not  think  t , iat , a 6 8 ^ ^ t 

the  river  would  he  of  service;  vessels  had  the  Firth  of  Forth  as  a 

he  better.  A light  to  bring  them  here  might  be  an  inducement  to  lead  th  ? Fraternity  who 

and  if  this  were  the  case  they  must  go  on  the  hanks.  He  is  a nemto ^ay  buoy  ^ at 
are  very  short  of  funds.  They  put  down  four  buoys  last  >ear,  Znhe  seen  at  ten  miles’ distance, 

the  entrance  of  the  Tav,  which  stands  fifteen  feet  above  water,  and  which  can  b . 

Commissioner.— I know  it  well,  and  an  admirable  buoy  it  is.  ... 

Mr.  Jack.— The  sailors  are  very  well  satisfied.  If  they  cannot  He  had  heafd 

When  he  was  a hoy  there  was  only  one  huoy  m all  the  Tay.  , J difference  this  long  time, 

it  stated  to  day  that  the  banks  were  extending  down  the  river,  but  he 
The  Ballast  Bank,  he  thought,  was  going  off  shore  very  fast. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Dundee. 


Examined  by  Mr.  Hunter  — The  report  of  the  loss  of  the  William  was  a very  foolish  report  Tt 
not  drawn  up  by  Lieut.  Smart.  He  only  transmitted  it,  He  was  not  aware  that  someof  the  oldest 
were  in  favour  of  a floating  light.  Never  heard  any  complaint  except  from  Mr.  Hunter  himself  r>  °j 
No  132  Kidd  knew  nothing  more  about  the  Middle  Bank  than  his  stick.  ' avi“ 

Evidence  taken  on  Mr.  Neish  said,  Mr.  Jack  has  told  us  that  David  Kidcl  knows  no  more  than  his  stick  of  the 
the  2nd  Oct,  1846.  the  Middle  Bank.  It  was  somewhat  strange  that  Mr.  Jack  should  say  that,  who  was  a party  tx 
licensing  of  him-  It  was  not  long  ago  since,  by  the  ignorance  of  the  pilot,  a valuable  ship  was*  put  ash  ^ 
The  men  are  licensed  to  bring  ships  up.  noic- 

Commissioner.— A sea  pilot  may  not  know  every  bank  in  the  upper  part  of  the  river,  but  unauesf 
ably  he  should  know  the  Middle  Bank;  and  should  be  able  to  handle  a square-rigged  vessel  tl0n’ 
Mr.  Kennedy.— There  was  a complaint  lodged  against  the  pilot  ; and  on  inquirv  it  was  i earned  tl 
the  vessel  was  anew  one,  and  wonting  to  show  oil'.  He  agreed  with  the  Commissioner  as  to  the  oual T 
cations  which  pilots  should  possess,  but  it  was  impossible  to  get  them  with  such  knowledge.  The  frat 
nity  could  not  place  a floating  light  without  imposing  new  dues.  It  would  cost  about  1200/.  a-venv  °* 
Mr.  Hunter. — T he Nore  Light  costs  only  506/. 

Commissioner. — The  Nore  Light  vessel  lies  insmooth  water,  but  I think  she  costs  more  than  that. 
Mr.  Criohton  was  not  connected  with  the  Seaman’s  Fraternity,  but  he  did  not  think  a floatin'*  Ii?ht 
would  be  of  any  use.  If  the  weather  was  clear,  they  had  the  Bell  Rock  and  the  Lights  of  May  • and  tliev 
must  be  very  stupid  men  if  they  cannot  see  the  leading  lights  in  Tay.  The  Fairway  buoy  may  be  seen  at 
a distance  of  from  10  to  12  miles.  He  could  see  it  from  his  window  with  a glass  on  a clear  day  He 
did  not  think  a floating  light  would  be  of  any  use  in  clear  weather,  and  in  thick  weather  it  would  be  use- 
less. In  a swell  with  light  winds  a bell  must  indicate  the  position  certainly  better  than  a floatin'* 
light.  He  had  uo  hesitation  in  saying  that  if  the  lead  was  used,  there  would  not  be  one- fourth  of  the 
accidents.  c 

Mr.  Hunter  enumerated  the  various  rivers  where  floating  lights  were  used,  as  the  Thame®  Ilum- 
FratSty  &C"’  and  concluded  bJ  sayiug  that  he  was  not  satisfied  with  the  management  of  the  Seaman’s 

Mr.  Ci.ark,  shipowner,  was  of  opinion  that  a floating  light  in  the  inside  of  the  bar  at  No.  3 buoy  would 
be  ot  great  service.  It  was  after  they  enteral  the  river  that  the  greatest  number  of  accidents  occurred. 
He  once  very  nearly  lost  his  life  on  board  of  a vessel  which  was  wrecked  after  she  had  fairlv  entered 
penal  5 ^ there  bad  been  a fl°atin"  1J=ht  wliere  he  pointed  out,  that  accident  would  not  have  hap. 

Kennedy  read  an  extract  from  a Report  by  Mr.  Stevenson,  engineer,  on  this  subject: 

‘the  hrith  and  River  of  Tav  are  fortunately  so  situated  as  to  have  guide  lights  upon  terra fima  an 
advantage  which  favourably  distinguishes  it  from  the  Humber,  the  Thames,  the  Mersey,  and  the  Liffev; 
the  distant  and  tortuous  nature  of  the  sand  hanks  and  channels  of  these  navigable  tracks  render  it  im- 
possible to  have  lights  upon  the  shore  answerable  to  their  respective  navigations,  and  therefore  recourse 
must  be  bad  to  floating  lights.  But  in  the  navigation  of  the  Tay  there  is  no  need  to  resort  to  a light 
afloat  because  the  two  sets  of  leading  lights  ashore  perfectly  answer  all  the  purposes  of  this  estuarv,  while 
an  additional  light  would  assuredly  tend  to  confusion  among  the  existing  lights  of  the  district.  ' Under 
these  circumstances,  it  is  surely  unnecessary  to  create  an  additional  burden  upon  the  trade  of  the  Tav  of 
not  !ess  than  1 00/.  per  annum,  which  is  the  average  cost  of  maintaining  the  floating  lights  on  the  coast 
of  England.  I am  of  opinion,  tb  it  much  more  benefit  would  be  derived  by  the  shipping  in' erests  of  the 
Tay,  by  organizing  a better  system  of  pilotage,  placed  under  the  Trinity  House  of  Dundee  ; and.  if  possi- 
fl^P°nwCT7  ^riners  bound  for  the  Tav  in  a foggy  and  tempestuous  state  of  the  weather  to  make  for 
25 Fpo ' £ °f  anf  Ja,t  r favourablf  ch3?se  for  entering  the  Tay.  If  these  two  points  of  pilotage 

of  the  Tav  ’ attended  t0>  I am  confident  that  few  accidents  of  shipwreck  could  occur  at  the  entrance 

ia'-e  h'™  sati,sfied  if  A*  repo«  had  hem  from  Captain  Denham,  R.N.,  or 
'he,r, "" . He  fro“  »1*  evince  of  Mr.  Alan  Stevenson  before  the  House 

:&iSgtr.£ntrs.,1,housh  he  had  not  fu% — ~ ■—  f“'»- 

?ia,Ti,f  “ vessel  were  to  see  the  floating  light  over  the  Gaa  Sand,  it  woeldbefor 
ad,',?  ft'  .a'  I!u  J0?"?  W “ Pla«d.  sail°'s  "ill  be  sure  to  steer  for  it;  but  if  sand  imer- 

SKJ * SfJSSfa  £■  “ 11  wiU  f0™  * promiuem  “l’iert  from  Eudd““M* 

andhm^wTrir1”  “s=  f fog®'  weather  he  could  anchor  off  the  Boddonness  Lights.  He  would  not 
”S*h^'rj,npWp  “■  He  wouid  rather  anchor  at  the  Lady.  I.  woulfbevery  thick  if  h. 

b ™ b"n  ??  ? pi'0'-  “"d  acquainted  with  the  river  from  his  vouth.  Has 

and  20  miles  oft  Ncvjr  l'1"  '"t0  ‘S'  "terV, He  h“  l°.”dad  sl>ipa  « the  Bell  Rock,  at'St.  Andrews 
The  lead  will  lead  him  un  m ®teers  b7  his  c°mpass  from  where  he  picks  up  his  ship 

Itiehnr.  A.  ib.  b.,„„  .u ^ buoy  cannot  be  seen.  The  soundings  gradually  decrease  at 


aJIo  mHoToft™'  ScZ  tips  i"'°  ritere  H'  b”  b°"ied  « the  Bell  Rock,  nt'Sl.  A'ndresys 
The  lead  will  lead  him  un  to  ,bB  bl  %b°/e’.  Steers  hy  his  compass  from  where  he  picks  up  his  ship 
the  bar  At  the  him.  tb  • “rI'be  buoy  cannot  be  seen.  The  soundings  gradually  decrease  at 
wea/hm  when  t L.dd  no,  S"  lo”'  wate'  He  hls  h">ught  • thml.nd  sail  in  in  thick 

E bow  B^oy  No  3 WhL  o„H  8 d b sl?°uld  ha,e  a «»a“"g  light  20  years  ago  at  the 

fe  sta  SK  ,bTlt  "b,  ' 1 ?,**&*,  * “m  can  a man  look  for  a buoy?  aid  if  nhoaifrost 

are  not  to  be  seen.  He  was  not  aftaid  of  li.ingin  the  floating  light, and 
Raterton!  and  hSH  "?  ,hafb S'‘  Jeers.  It  would  be  a great  benefit  to  the  Srom.n’s 
tank  and  'saved them  f „m  ” , 5 r'  Ke“°ei* ' Has  “ke"  60  »=“.  masters  and  seamen,  off  that 

The  great  dan™  is  rf,  T S™^->n>ong  others  Captain  Clark,  pointing  to  that  gentleman. 

kKifftri  th're  ““  ebb  Has  known  the  banks  from  his 

river  can  do  that  bu^  htose,ff  r ,5  ,‘“T«b  T?™us  '"“ch-wars  in  the  sands,  and  nobody  on  the 
always  aherinw  He  A Pb? ^ gd,de-  * f'?  in  half  tha  bta»'lA  »f  this  room.  The  banks  are 

“*P;5r  H®  . pays  kept  hts  lead  going  from  the  Bell  Rock,  and  so  do  other  pilols.  There 

a 21  feet  TZZ  , b “ ’,b'fm  me  “ ""  tba  ha'  °f  Taj-  At  low-water  spring  tides  there 
deep  water.  He  S»  -way  a mile  ftom  that,  aS  still  have 

lin”kJt“eTr  boats!  W,S”nl:>'tW'IVe”°”thB  S‘”Ce  the  Pitots  were  esamined,  and  they  bad  no  lemlsor 
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Commissioner. — Such  a fact  is  calculated  to  make  the  other  parts  of  Kidd’s  evidence  appear  doubtful  Appendix  C. 

r ptaix  Spink  of  the  London  Shipping  Company,  has  been  40  years  acquainted  with  the  Tay.  

V ot  think  a floating  light  would  be  of  service.  Is  a member  of  the  Trinity  House,  but  that  did  Dundee. 
'reiudice  his  opinion.  He  thought  a light-vessel  would  be  more  apt  to  lead  vessels  into  danger  ” 

n,0t  our  <rnod  Would  prefer  leading  lights  to  a compass  course.  A bell-buoy  might  be  of  some  INo.  lo2. 

Held'been  several  tiLs  kept  nut  St  the  river  from  h.z  y JarhL  This  very  ^tTo'ef  “ « 
mornin"  he  was  kept  out  for  an  hour,  and  a floating  light  might  have  been  the  very  means  of  bringing 
r into  dancer.  Iron  ships  are  coming  into  use,  and  they  cannot  sail  by  the  compass  within  three  or 
f noints.  He  believed  the  wreck  of  the  Great  Britain  was  principally  to  be  ascribed  to  this.  He 
as  aware  there  was  a bell-buoy  on  the  Mersey,  and  that  it  was  of  great  use  there.  In  regard  to  the 
Tav  lie  had  nothing  to  suggest,  he  thought  it  was  sufficiently  buojed  and  lighted.  It  had  been 
• nroved.  Large  buoys  had  been  put  down  in  several  places,  and  these  had  been  found  very  useful. 

There  is  a capital  buoy  here,  as  good  as  any  he  had  seen.  Pilotage  should  be  compulsory.  There 
hould  be  no  exceptions.  The  London  Shipping  Company  had  no  protection  from  light  dues,  and 
willingly  paid  them.  A floating-light  could  not  be  placed  without  fresh  dues.  It  would  lead  to  con- 

^Examined  bv  Mr.  Hunter. — Knows  that  there  are  six  or  seven  floating  lights  between  the  Nore 
and  the  Cork  light  of! Harwich,  a distance  of  40  miles.  In  some  parts  an  additional  light  would  lead 
to  confusion.  Could  not  give  any  instance  of  a floating  light  leading  to  confusion  ; but  thinks  that  an 
additional  light  at  the  entrance  of  the  Tay  would  do  so.  In  the  event  of  thick  weather,  it  would  be  of 
no  u«e;  and  in  clear  weather,  the  lights  of  Tay  are  sufficient.  In  the  event  of  even  seeing  that  single 
j;  |lt  „o  sailor  would  like  to  guide  his  ship  by  a compass  bearing.  Was  aware  that  it  was  difficult,  or 
hardly  possible,  to  go  through  the  Swin  channel  at  the  entrance  of  the  Thames  by  night  until  two 
or  three  additional  lights  were  placed  there.  These  did  not  lead  to  confusion  though  they  were 
within  a few  miles  of  each  other  ; in  one  case  within  2$  miles. 

Mr.  Hunter  read  the  evidence  of  Mr.  Marshall,  manager  of  the  Loudon  Shipping  Company,  before 
the"  House  of  Commons,  to  show  that  that  gentleman  considered  the  light  dues  oppressive,  and  that 
were  they  lower,  an  additional  voyage  a-week  would  be  made  by  the  Company’s  steamers. 

Captain  Spink  was  convinced  that  the  light  dues  had  no  effect  on  the  number  of  their  voyages. 

The  Company  were  aware  of  the  value  of  the  lights,  and  did  not  grudge  to  pay  for  them. 

Commissioner— Are  you  one  of  those  who  attended  the  Royal  Squadron  ? Were  not  the  lights  of 
use  on  that  occasion  ? And  was  not  the  Royal  Yacht  with  the  whole  of  the  squadron  brought  up  the 
Tay  in  the  middle  of  the  night,  and  anchored  in  safety  in  the  Queen’s-road  off  Dundee  ? 

Captain  Spink— lam.  The  lights  were  of  great  service.  . . 

Mr  B Irwin  of  the  Coast  Guard.— There  is  landing  accommodation  for  ships  at  Broughty  berry, 
in  the'bav  near  the  wooden  jetty,  which  is  almost } useless.  It  is  for  the  accommodation  of  the  Perth 
steamers.'  The  pilots  frequently  come  under  my  notice.  When  there  is  a storm  from  the  east,  they  •, 

generally  board  ships  about  Broughty  Castle.  . , . . , , 

Commissioner. — Are  you  quite  certain  of  that  point,  and  that  they  do  not  board  them  outside  the 

^Mr.  Irwin. — Yes.  Has  beard  what  the  pilot  Kidd  sale!.  He  might  have  hoarded  ships  far  oat  occa- 
sionally, bat  the  usual  place  to  board  vessels  is  about  Broughty  Perry.  When  it  bl”."'s  af  “1“!’ 
seldom  or  never  have  a pilot.  There  is  no  compulsion  to  take  pilots,  and  therefore  they  limit  it .as  well 
to  hoard  there.  He  knew  alt  instance  last  week  where  a pilot  boarded  on  the  toted®  “[  “J 

the  master  of  the  vessel  refused  to  give  any  more  than  harbour  pilotage.  He  does  not  think  vessels  should 
he  allowed  to  come  up  without  pilots.  It  is  at  the  great  risk  of  property-  ““"J  ““JST 

sort-,  and  there  should  be  decked  boats.  There  should  he  two  decked  boot.  when  the  wind  ts  easterly 
Some  of  the  pilot,  are  efficient  men,  but  did  not  think  they  were  generally  properly  goal died.  T ey 
knew  the  river  well  enough,  but  they  cannot  handle  a vessel.  They  should  be  able i to  do  ‘ha  . T1 ley 
should  be  a distinct  class  by  themselves,  dependent  on  nothing  but  pi  Mage.  The  trade  of  this  port 

should  he  sufficient  to  maintain  a regular  set  of  pilots,  and  in  this  case  e ra  e g nd  vessels  run 

this  were  done  there  would  be  fewer  casualties.  Sometimes  the  iglits  cannot  be  seei^  and  vessels  run 
in,  trusting  to  their  soundings.  He  knew  one  vessel  which  lately  came  in  over  the  G.a  Sands  where 
there  was  only  fourteen  feet  of  water.  Does  not  think  a floating  light  would  be  of  any  use. - The 
lights  of  Tay  are  sufficient.  All  that  is  wanted  when  it  is  thick  wen, he,  ,s  . p. lot  to  I lelp I venjo s in 
Thinks  a bell-buoy  would  he  of  nse  in  hazy  weather ; but  It  IS  only  in  hazy  weather  that  anyth  ng  is 
required.  The  Fairway  Buo,  in  . fine;  forge  conspicuous  huoy.  Knows  nothing  ot  the  and  up 

above  Dundee.  Think,  it  would  he  an  improvement  if  an  alteration  *>>  made  on  ha light  a the 

South  Ferry.  The  new  gas-light,  arose  bright  that  they  are  apt  tube  mistaken  for  them,  and  it  might 
he  better  if  one  of  them  was  a red  light.  . , . ..  f « 

Captain  Kidd,  of  the  London  Shipping  Company,  has  been  thirty  years  acquain  P ‘ , 

Seating  light  would  only  cause  contoion.  A hell-buoy  might  be  of  nse,  but  do,,  not  ttok.tr would 
he  heard  half  n mile  off  in  a gale  of  wind.  In  fogs  and  calms  H might  be  °f  “L 

well  about  the  pilots.  Has  seen  them  on  the  other  side  of  the  buoy,  bu  rev  a Thf  river 

sounding.  The  fishing  boats  cannot  go  through  any  sea.  A floating  hg  in  - ...  - 

would  he  an  obstruction.  It  would  make  more  confusion  than  it  would  do  good.  Does  not  thins  the 

B8Mr.Tla»«Se: Webstih  has  been  three  years  pilot-master,  has  been  about ^'tr  ic.n  at ^ sea, 

twenty-eight  of  which  was  a shipmaster.  Ha,  twenty-eight  pilots  under  his  orders.  _ ihey  are  regu 

larly  examined  bv  the  Seaman's  Fraternity  as  to  the  depths  of  water,  &c  Tbe  pibfa  w 

have  frequently  come  in  to  him.  Han  known  pilots  board  outside,  near  the  Bell  Bock.  The  p.lofe  go 

outside  in  winter,  hut  they  cannot  remain  out.  A pilot  cannot .«r»  hi, . bread  b, hu 

not  think  pilotage  should  he  compulsory.  Knows  it  is  compulsory  in  - T ’ discussed 

the  Clyde  There  is  no  want  of  a floating  light.  Has  frequently  heard  the  subject 

sailors,  and  that  is  the  general  opinion.  A bell-buoy  could  not  be  heard  far  ‘)pg°yT  member  of 

cially  in  the  neighbourhood  of  breakers  on  the  banks,  and  would  be  of  no  gre 

11  MSrTo “»S  fasm  'is  master  of  the  Trinity  House.  All  the  beacons  buoys, 

the  superintendence  of  the  incorporation.  No  complaints  have  been  made  o *>  , . t that 

with  the  exception  of  the  master  of  the  Leith  steamer.  The  provost  had  mentioned  to-day  that  that 
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Appendix  C.  gentleman  had  spoken  to  him  in  favour  of  a floating  light.  He  was  very  much  surprised  at  this  statement 

as  Captain  Greig  stated,  in  a petition  for  a reduction  of  his  light  dues,  that  he  did  not  require  the  li<»hts  at 

Dundee.  all.  Vessels  sometimes  get  on  the  Carr  Rock  off  Fifeness.  Thinks  the  beacon  there  is  the  same  aslt  was 

several  years  ago.  It  is  not  under  their  charge.  It  is  not  near  so  conspicuous  as  the  Fairwav  BuovS 

Evidence1  take  on  The  lead  gives  no  warning.  The  Commissioners  of  the  Northern  Lights  do  not  interfere  with  the  Tav 
the  2nd  Oct  1846  Light*,  but  be  remembers  their  once  inspecting  them.  They  came  here  to  consult  about  a leadine 
'*  ‘ light  on  the  May  in  order  to  clear  the  Carr  Rock.  It  never  was  suggested  that  one  of  the  Ferry  lights 

should  be  red.  He  is  afraid  it  would  lead  to  confusion  with  the  Harbour  Lights.  Knows  that  at  one 
time  when  the  present  red  light  on  the  Queen’s  Quay  was  a white  one,  the  gas  was  so  clear  that  it  was 
mistaken  for  a Ferry  one;  and  if  they  were  to  make  a Ferry  light  red,  confusion  must  arise.  Many 
vessels  came  over  the  top  of  the  Gaa  Sands  with  these  lights  in  one.  They  have  three  fathoms  of  water 
at  the  least.  He  was  down  with  Captain  Otter,  R.N.,  last  autumn,  and  there  were  about  four  fathoms 
at  low-water  springtide.  He  can  recollect  of  only  seven  or  eight  feet,  or  scarcely  that.  He  recollects 
some  old  gentlemen  going  about  who  said  it  was  very  different  from  what  it  is  now,  as  they  had  seen 
it  dry  where  there  are  now  three  fathoms  water.  The  largest  war-steamers  could  come  safely  into  the 
river,  and  get  good  anchorage.  He  could  bring  in  a two-decked  vessel  if  there  was  a leading  wind.  The 
Buddonness  Lights  were  erected  about  1609.  The  old  lights  were  not  in  the  same  line  with  those  at 
present.  They  were  farther  east. 

Mr.  Alexander  Martin. — At  one  time  the  river  flowed  out  with  Broughty  Castle  and  Dundee 
Law  in  one ; that  is  a well-ascertained  fact.  It  now  comes  back  towards  the  old  mark. 

Mr.  Kennedy. — The  Horse-shoe  Shoal  is  not  a great  annoyance.  Heard  the  discussion  to-day 
about  a floating  light.  It  had  been  frequently  and  fully  considered  by  the  incorporation,  who  were 
quite  willing  to  grant  it  if  considered  necessary.  The  income  of  the  incorporation  from  Christinas 
1844,  to  Christmas,  1845,  was  1842/.  12s.  6d. ; and  the  expenditure  on  lights  and  buoys, 
1,0852.  13s.  1 d.  The  rest  was  bestowed  in  pensions  to  widows  of  poor  members.  The  income  is 
not  nearly  all  derived  from  light  dues,  there  being  propeity,  entries,  and  dues  paid  by  members.  The 
expenditure  on  lights  will  be  a good  deal  more  this  year.  There  are  154  paying  members.  A com- 
mittee of  twelve  manage  the  business;  and  their  services  are  gratuitous,  with  the  exception  of  the 
master,  who,  from  old  use  and  wont,  receives  a sum  of  two  guineas  yearly.  Were  their  services  not 
gratuitous  there  would  be  no  surplus.  There  are  general  meetings  quarterly,  and  committee  meetings 
as  required  by  the  business.  They  have  nothing  to  do  with  the  buoys  off  the  harbour  of  Dundee  or  the 
buoys  up  the  river.  He  would  strongly  recommend  a proper  pilot  establishment.  Some  years  ago  he 
made  a statement  at  the  Harbour  Board,  in  which  he  showed  that  if  a proper  pilot  eslablishmentwere 
got  up,  and  pilotage  made  compulsory  on  all  vessels  above  one  hundred  tons  and  on  all  foreign  ves- 
sels, there  would  have  been  sufficient  dues  to  remuneraie  the  pilots,  and  leave  a surplus  of  100/. 
a-year.  He  would  forward  a copy  of  the  statement  referred  to  to  the  Commissioner.  In  bad 
weather  it  is  well  known  that  pilots  cannot  possibly  go  out  to  sea  in  open  boats.  The  Broughty 
Ferry  fishermen  sometimes  board  vessels  a good  way  off,  but  they  will  not  go  to  fish  in  bad  weather. 
There  should  be  a decked  vessel.  There  have  been  some  meetings  upon  the  subject,  and  it  was  said 
that  the  Loudon  Shipping  Company  objected  very  much  to  compulsory  pilotage,  as  their  masters 
knew  the  river  so  well ; but  private  interests  would  have  to  be  given  up  for  the  public  good. 

Commissioner. — Mr.  Kennedy,  I have  much  pleasure  in  saying  to  you,  as  I have  said  before,  that 
the  Tay  is  as  well  buoyed  and  lighted  as  any  river  in  her  Majesty’s  dominions.  I have  seen  the  new 
Fairway  Buoy,  and  a better  buoy  I never  saw  ; and  heartily  hope  your  good  example  in  placing 
it  may  be  followed  elsewhere. 

Mr.  David  Baxter  objected  to  Mr.  Kennedy’s  plan  of  compulsory  pilotage  so  far  as  it  would 
exempt  coasting  vessels  under  one  hundred  tons,  and  charge  pilotage  dues  on  all  vessels  coming  from 
foreign.  These  vessels  were  often  Dundee  vessels,  regular  traders,  and  their  masters  were  quite 
capable  of  taking  the  river.  He  would  make  all  vessels  pay,  laying  on  a certain  uniform  rate  below  a 
certain  tonnage. 

Mr.  Crighton  said  it  was  notorious  that  some  improvement  in  the  system  of  pilotage  was  required. 

Commissioner. — There  is  nothing  to  prevent  your  having  good  pilots.  Pilotage  should  be  made 
compulsory  on  all  vessels  above  80  tons.  There  are  plenty  of  sailors  in  Dundee,  and  it  rests  with  the 
Harbour  Board  to  select  well-qualified  men,  and  to  licence  only  them. 

Mr.  Peter  Kerr. — There  is  nothing  to  prevent  us  having  good  pilots  if  they  were  paid.  Until  to 
take  a pilot  is  made  compulsory,  they  would  never  be  good.  As  an  instance  of  how  pilots  were 
treated,  he  could  state  that  if  pilots  went  on  board  outside,  masters  would  often  say,  “ You  can  stop 
on  board  if  you  please,  but  you  will  only  get  harbour  pilotage.”  If  such  a vessel  was  wrecked,  there 
could  not  be  a doubt  that  the  master  would  assert  there  was  a pilot  on  board. 

Mr.  Crighton  said  the  removal  of  the  Beacon  and  Fowler  Rocks  would  be  a great  advantage. 
They  should  be  swept  away.  The  river  is  very  well  buoyed  and  lighted. 

Commissioner. — I fully  agree  with  you ; those  rocks  at  the  very  entrance  of  your  harbour  are  an 
absolute  nuisance,  anti  should  be  quarried  and  blasted  away,  or  got  rid  of  at  any  cost. 

Mr.  Patrick  Just  said — There  is  a life-boat,  which  is  kept  up  by  a small  tax  on  the  shipping  of 
the  port.  The  boat  is  kept  at  the  Buddon  Light ; but  the  crew  have  to  be  got  from  Broughty  Ferry 
or  East  Haven..  . There  is  great  difficulty  in  getting  her  sent  out.  When  the  crew  is  sent  for  and  not 
required,  gratuities  of  two  or  three  shillings  each  are  given  to  the  men.  If  their  services  are  neces- 
sary, they  get  one,  two,  or  three  guineas,  according  to  circumstances. 

Mr.  Irwin. — There  is  a very  small  remuneration  to  the  crew.  He  has  had  occasion  to  get  her 
manned,  and  the  remuneration  was  very  small.  They  did  not  get  half  what  they  should  have  got. 
Some  regulations  have  to  be  complied  with.  The  boat  is  very  heavy,  and  a bad  sea  boat.  He  believe* 
she  was  built  by  subscription. 

Mr.  Just. — The  Committee  have  under  consideration  the  building  of  a new  boat.  He  was  at 
Shields  this  season,  and  went  on  to  Sunderland,  and  so  obtained  from  these  places  a model  of  a life- 
boat, with  the  latest  improvements  of  Mr.  Orton. 

Commissio.vek.— There  is  another  by  Mr.  Bremner,  of  Wick,  which  moves  with  paddles  wrought  by 
a crank,  and  is  said  to  do  more  work  than  can  be  done  by  any  oars.  When  such  a small  sum  as  150/. 
would  get  a most  efficient  life-boat,  the  port  of  Dundee  should  not  be  without  one. 

Mr.  Crighton. — The  difficulty  is  not  so  much  the  boat  as  getting  her  manned. 

Commissioner. — Could  not  fishermen  be  encouraged  to  settle  down  at  the  Lights  near  Buddonness- 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


201 


appointed  to  inquire  into  TIDAL  HARBOURS. 


Mr  Kennedy. — The  beach  is  very  flat  for  a great  distance,  and  they  cannot  get  their  boats 

launcli  ^ , QHT0N. if  there  was  an  efficient  pilotage,  there  would  not  be  much  use  for  a life-boat. 

All  Just  mentioned  that  there  is  also  a small  life-boat  for  taking  off  people  in  lighter  weather,  but 

it  cannot  go  out  in  a heavy  sea. 

M Martin  explained  that  the  life-boat  is  not  of  much  use  in  this  river.  It  cannot  go  out  from  the 
i They  have  to  go  round  the  bank  with  it,  and  then  down  to  the  ship.  Were  it  to  lie  at 

Brou"hty  Ferry,  the  crew  could  not  take  it  down  in  the  face  of  an  easterly  wind. 

In=answer  to  a question  from  the  Commissioner,  Mr.  Kennedy  explained  that  the  Trinity  House 
. , been  some  time  ago  appointed  a hoard  of  examiners  of  masters  and  mates  in  the  merchant 
service  by  the  Lords  of  her  Majesty’s  Privy  Council  for  Trade.  About  twenty  or  twenty-five  had 
Sen  examined.  It  is  not  compulsory. 

The  Commissioner  thought  the  examination  should  be  generally  supported,  and  he  had  no  doubt 
it  would  yet  be  made  compulsory.  He  hoped  the  port  of  Dundee  would  go  on  advancing,  but  this 
was  only  to  be  done  by  making  the  most  of  the  benefits  which  nature  had  bestowed  upon  her;  by 
iealously  guarding  their  noble  river  from  encroachments  ; by  giving  facilities  to  irade  and  passengers  by 
the  erection  of  aTow-water  pier ; by  establishing  an  efficient  body  of  properly  paid  pilots,  and  especially 
l,y  removing  the  rocks,  which  not  only  obstruct  the  passage  of  vessels  in  and  out  of  the  harbour,  but 
cause  still  water,  and  a consequent  deposit  of  silt,  exactly  at  the  harbours  mouth. 

( Adjourned .) 
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No.  132. 

Evidence  taken  on 
the  2nd  Oct.,  1846. 


No.  133. 

Return  to  Order  of  the  House  of  Commons  of  9th  August , 1844. 

Dundee,- April  5,  1845. 

In  compliance  with  the  order  of  the  House  of  Commons  of  the  9th  of  August,  1844,  the 

Clerk  to  the  Trustees  of  the  Harbour  of  Dundee  begs  leave  humbly  to  submit  the  following 

Return : — 

I.  Titles  of  the  several  Acts  of  Parliament  under  which  the  Trustees  of  the  Harbour  of  Dundee  have 

acted,  and  now  act;  that  is  to  say, — 

55  Georgii  III.  cap.  97. 

1st.  “ An  Act  for  improving  the  Harbour  of  Dundee,  in  the  county  of  Forfar.” 

59  Georgii  III.  cap.  103. 

2nd.  “ An  Act  to  alter  and  amend  an  Act  passed  in  the  fifty-fifth  year  of  his  present  Majesty,  for 
improving  the  Harbour  of  Dundee,  in  the  county  of  Forfar.”  (14th  of  June,  1819.) 

11  Georgii  IY.  cap.  119. 

3rd.  “An  Act  for  more  effectually  maintaining,  improving,  and  extending  the  Harbour  of  Dundee, 
in  the  county  of  Forfar.”  (17th  June,  1830.) 

Note.  This  Act  repealed  the  Acts  Nos.  1 and  2,  and  constituted  a permanent  trust  for  the  manage- 
ment and  extension  of  the  harbour.  In  virtue  of  the  provisions  of  this  Act,  the  corporation  of 
the  burgh  of  Dundee  transferred,  on  compensation,  the  harbour  and  works  to  the  Parliamentary 
Trustees,  conform  to  an  instrument  or  disposition,  of  which  a printed  copy  is  herewith  trans- 
mitted (No.  27).  The  principal  deed  has  been  deposited  in  the  Register-office  at  Edinburgh 
for  preservation. 

6 Gulielmi  IV.  cap.  61. 

4th.  “An  Act  to  alter,  amend,  and  extend  the  Powers  of  an  Act  passed  in  the  eleventh  year  of  Hi8 
late  Majesty  for  more  effectually  maintaining,  improving,  and  extending  the  Harbour  of  Dundee* 
in  the  county  of  Forfar.”  (7th  June,  1836.) 

6 et  7 Vie  tor  tie,  cap.  83. 

5th.  “An  Act  for  altering  and  amending  the  Dundee  Harbour  Acts;  and  for  more  effectually  main- 
taining, improving,  and  extending  the  Harbour  of  Dundee ; and  for  other  purposes  connected 
therewith.”  (28th  July,  1843.) 

II.  Copies  of  Reports,  &c.,  made  by  Engineers,  or  other  officers  or  persons,  respecting  the  Port  or 

Harbour,  sent  herewith. 

1st.  Report  of  John  Smeaton,  Engineer,  upon  the  harbour  of  Dundee,  15th  March,  1770. 

2nd.  Report  of  Robert  Stevenson,  Esq.,  Civil  Engineer,  relative  to  the  improvements  of  the  harbour 
of  Dundee,  2nd  February,  1814. 

3rd.  Account  of  the  works  of  Dundee  Harbour,  by  Thomas  Telford,  Esq.,  from  his  published  works. 

4th.  Report  to  the  Provost  and  Magistrates  and  Harbour  Commissioners  of  Dundee,  respecting  the 
extension  of  the  docks,  by  James  Jardine,  Civil  Engineer,  1st  February,  1830. 

5th.  Report,  by  John  Gibb,  Esq.,  Aberdeen,  on  the  harbour  of  Dundee,  May,  1831. 

6th.  Report,  by  the  said  John  Gibb,  Esq.,  on  the  harbour  of  Dundee,  dated  29th  February,  1832. 

7th.  Report,  by  James  Leslie,  Esq.,  Engineer  of  the  harbour  of  Dundee,  relative  to  the  proposed 
harbour  or  jetty  at  Broughty  Ferry,  dated  25th  December,  1835. 

8th.  Account  of  Dundee  Harbour,  and  of  the  progress  of  its  Improvements,  prepared  for  the  Insti- 
tution of  Civil  Engineers,  at  the  request  of  the  President,  by  the  said  James  Leslie,  Cor.  M. 
Inst.  C.E.,  Engineer  of  the  Works,  December,  1838. 

III.  (1.)  Copies  of  Complaints  made  to  the  Trustees  of  the  Harbour  of  Dundee. 

9th.  Letter  from  Mr.  James  Kennedy  to  the  Clerk  to  the  Trustees,  dated  27th  December,  1844, 
complaining  of  want  of  low-water  pier. 

10th.  Report,  by  Mr.  Leslie,  the  Harbour  Engineer,  on  the  above  letter,  dated  10th  March,  1845. 


No.  133. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug., 
1844. 
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11th.  Excerpt  from  Minutes  of  the  Committee  on  Works  of  the  Trustees  of  the  Harbour  of  D d 
dated  13th,  and  approved  of  at  an  Adjourned  Stated  General  Meeting  of  said  Trustees  K«u,h^ 
March,  1S45,  in  relation  to  Mr.  Leslie’s  Report.  (No.  10.)  ’ 


No.  133- 

Return  to  Order  of 
the  House  of  Com- 
mons 9th  Aug , 
1844. 


III.  (2.)  Copies  of  Complaints,  by  the  Trustees,  of  encroachments  upon  the  privileges  of  the 
North  or  Forfarshire  side  of  the  • Tay. 

12th.  Minute  of  the  Committee  of  the  Trustees  of  the  Harbour,  complaining  of  the  rights  of  th 
Harbour  Trustees,  in  relation  to  the  beach  at  Broughty  Ferry,  being  infringed  upon  anddirertin! 
legal  proceedings,  dated  3rd  April,  1839.  ’ 

13th.  Copy  Record  in  the  action  of  Declarator  at  the  instance  of  the  Trustees  against  David  Hunter 
of  Broughty  Ferry.  ° ■ r» 


14th.  Report,  by  the  said  James  Leslie,  Esq.,  on  the  operations  of  Lord  Kinnaird  and  other  proDrie- 
tors  on  the  bed  of  the  river  Tay,  dated  22nd  September,  1 843.  F ^ 

15th.  Report,  by  the  said  James  Leslie,  Esq.,  on  the  same  subject,  dated  16th  October  1843. 

16th.  Further  Statement,  by  the  said  James  Leslie,  Esq.,  prepared  to  be  submitted  to  Council 
dated  24th  October,  1843.  1 


17th.  Copy  Schedule  of  Protest  served  upon  Lord  Kinnaird,  &c.,  10th  February,  1844. 

18th.  Excerpt  from  Minutes  of  Adjourned  Stated  General  Meeting,  containing  instructions  to  Mr 
Walker  to  report,  27ih  May,  1844. 

19th.  Minute  of  the  Committee  on  Rights,  containing  specific  instructions  to  Mr.  Walker  13th 
December,  1844. 


20th.  Excerpt  from  Minute  of  General  Meeting,  approving  of  Minute  of  Committee,  with  an 
Amendment,  16th  December,  1844. 


2l8t.  Report  of  James  Walker,  Esq.,  on  the  operations  of  Lord  Kinnaird  and  other  proprietors  on 
the  bed  of  the  River  Tay,  dated  21st  January,  1845. 


South  or  Fifeshire  side  of  the  Tay. 

22nd.  Copy  Minute  of  the  Harbour  Trustees,  as  to  Dike  at  South  Ferry,  6th  May,  1844. 

23rd.  Report  by  Mr.  Leslie,  as  to  ditto,  17th  May,  1844. 

24th.  Copy  Minute  of  Special  General  Meeting  of  Trustees  as  to  Prince  of  Wales,  4th  June,  1S44. 
25th.  Copy  Queries  to  Memorial  for  Opinion  of  Council.  Answer  or  Opinion  annexed  to  each 
Query. 

26th.  Printed  Copy  Summons  of  Declarator,  the  Harbour  Trustees  against  William  Stark  Dou»all, 
of  Scotscraig,  and  others,  2nd  August,  1844. 

27th.  Printed  Copy  Disposition  by  the  Magistrates  and  Town  Council  of  Dundee,  in  favour  of  the 
Trustees  of  the  Harbour  of  Dundee,  dated  13th  April,  1841. 


IV.  Copies  of  Maps  of  the  Harbours  sent  herewith  : — 

No.  1.  Chart  of  the  Tay.  (This  chart  is  referred  to  in  Mr.  Walker’s  report,  and  the  particulars  of 
the  survey  directed  by  him  are  marked  upon  it.) 

No.  2.  Crawford's  plan  of  Dundee. 

No.  3.  Mr.  Telford’s  plan  as  adopted,  1814. 

No.  8.  Parliamentary  plan  of  1829. 

No.  9.  Plan  of  1830,  as  when  the  Act  (11  Geo.  IV.  c.  119)  was  passed. 

No.  16.  Plan  of  Harbour,  1836. 

No.  22.  Plan  of  present  state  of  works. 

No.  23.  Parliamentary  plan  of  1836. 

(The  above  are  referred  to  in  Mr.  Leslie’s  account  of  Dundee  Harbour.) 

^°'  In*  ] 8^4°  Pr0P0Se<*  enlargement  of  Dundee  Harbour,  by  Robert  Stevenson,  Esq., 

No.  32.  Parliamentary  Plan  of  Dundee  Harbour  of  1842.  (Not  adopted  by  Parliament.) 

Nos.  4,  5,  6,  7,  10,  11,  12, 13,  14,  15,  17,  18,  19,  20,  21,  24,  25,  26,  27,  28,  29,  30,  relate  to 
matters  of  detail,  and  are  not  sent. 

Th'  Hon.  H.  Manners  Sutton,  Clerk  to  the  Trmt?es°fA^Harbour  of  Dundee. 

CfC.  tfC. 


No.  134. 
Smeaton,  on  im- 
proving the  Har- 
bour. 


Report  o/Johk  SjiEiTOK,  Esq.  0.  E.,  on  the  State  of  the  Harbour  of  Dundee. 

t • i,  . . Austhorpe,  March  15,  1770. 

It  is  a very  difficult  thing  to  make  an  artificial  harbour  to  be  in  all  respects  complete ; for  the 
very  means  that  tend  to  render  it  safe  and  quiet  for  vessels  tend  to  make  it  less  easy  of  access,  and 
more  subject  to  mud,  silt,  or  sand,  such  as  the  coast  happens  to  he  annoyed  with.  The  harbour  of 
Dundee,  by  being  too  much  enclosed,  is  too  subject  to  mud,  and  in  such  a degree  as  greatly  to  dimi- 
nish the  space  enclosed  especially  for  larger  vessels.  I observe  that  the  placet  where  the  mud  chiefly 
lies  are  at  A and  B which  are  several  feet  higher  than  the  entries  and  spaces  near  the  runs  of  the 
sluices,  particularly  that  at  B.  The  present  means  of  clearing  it  are  by  drawing  a complete  quantity 
of  water  from  one  or  other  of  the  sluices  upon  the  basin  at  C or  D,  and  by  a number  of  men  set 
to  confine  the  current  into  a channel  at  pleasure,  and  throwing  in  the  mud,  whereby  it  is  carried 
without  the  entries,  and  thence  taken  away  by  the  run  of  the  tides.  This  operation,  it  is  said,  answer? 
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well  as  to  clearing  the  harbour,  but  it  is  attended  with  considerable  expense,  and  requires  to 
if fit  ften  repeated.  Notwithstanding  what  assistance  can  be  given  by  running  the  sluices,  when 
be  ° isted  by  men  at  the  bottom,  it  is  said,  that  before  the  pier  E was  projected  so  far,  and  before  the 
UnaSS  d was  made  up  at  F between  the  little  bay  G and  the  harbour,  that  it  was  then  less  subject  to  mud, 
^rf.  larly  at  g and  indeed  this  very  well  corresponds  with  the  reason  of  the  thing ; for  I observed 
Pf11  t},e  4th  of  August,  1769,  being  the  third  day  after  new  moon,  and  consequently  at  the 
h iffht  of  spring  tides,  that  on  tide  of  ebb  a very  strong  current  set  past  the  end  of  the  pier  E and- 
116  "diverted  thereby  from  the  harbour  mouth  ; of  consequence,  were  there  proper  openings  made  in 
th^neck  at  F,  though  they  cannot  be  expected  to  clear  away  the  mud  at  B already  deposited,  yet, 

, jj  once  done  by  other  ways,  this  will  be  the  most  likely  means  of  keeping  it  clear ; I would  there- 
fore recommend  that  this  neck  be  pierced  by  two  sets  of  tunnels,  in  the  directions  shown,  at  F, 
three  and  three  together,  of  12  feet  wide  each.  They  may  be  arched  over  so  as  to  make  good  the 
platform  at  top,  or,  by  way  of  saving  arching,  may  be  shortened  according  to  the  dotted  line  at  F. 
These  tunnels  should  be  made  with  a clear  passage  as  low  as  they  can  be  made  for  the  rocks,  or  to 
low-water  mark.  The  cross  wall  H I,  instead  of  being  carried  from  H to  I,  must  be  turned  round  at  L, 
so  as  to  leave  open  the  space  M of  its  natural  depth.  That  the  tunnels  may  be  freely  supplied,  the 
present  little  pier,  shown  by  dotted  lines  at  N,  should  be  totally  removed,  and  the  rock  at  O should 
be  levelled  with  the  rest  surrounding  it,  and  the  whole  so  reduced  as  to  give  all  freedom  of  water- 
way possible  through  the  tunnels ; and  in  this  state  of  things,  if  the  pier  E had  occasion  to  be  carried 
out  still  further,  it  would  bring  the  tide  more  forcibly  through  the  tunnels. 

The  means  above  mentioned,  by  promoting  a more  free  circulation  of  water  through  the  har- 
bour would  tend  to  keep  down  the  bank  of  mud  at  A,  but  I cannot  think  it  would  effectually 
keep’ it  clear;  but  I apprehend  when  this  is  once  done,  by  the  help  of  men  as  before,  by  a more 
judicious  disposition  and  application  of  sluices  upon  the  present  basin,  the  whole  harbour  may  be 
kept  in  a great  measure  free.  In  the  first  place,  I apprehend  the  waterways  of  the  sluices  are  much 
too  small,  for,  though  the  basin  itself  is  much  smaller  than  were  to  be  wished,  yet  the  letting  the  water 
go  off  in* a small  body,  though  continued  a longer  time,  is  not  making  the  best  use  of  it:  a certain 
power  of  water  will  move  that  very  expeditiously,  which  applied  in  a less  degree  will  let  the  subject 
remain  at  rest;  consequently  the  water,  being  discharged  from  the  basin  in  a large  body,  will  do  that 
in  five  minutes  which  would  remain  undone  if  the  capacity  of  the  opening  were  reduced  so  as  to 
play  a quarter  of  an  hour.  For  this  reason  I would  advise  the  sluices  to  be  full  three  feet  square  in 
the  orifice,  and  to  be  laid  rather  lower  than  the  bottom  of  the  basin.  The  sluice  D may  still  remain 
the  place  for  one  of  them,  but,  instead  of  the  sluice  C,  I would  advise  two  upon  that  line  at  P and  Q 
of  the  dimensions  aforesaid  : that  at  P will  more  directly  tend  to  scour  the  face  of  the  pier  R than  m 
its  present  position  C ; and  also  to  keep  down  the  growth  of  the  mud  at  A,  and.  more  especially  if  a 
passage  be  first  opened  for  it  to  vent  its  water  by  the  opening  S;  but  the  sluice  P being  so  much 
nearer  the  pier  R,  it  will  be  so  much  farther  from  the  east  pier ; to  keep  the  face  whereof  clear,  it 
will  be  proper  to  have  the  other  sluice,  mentioned  at  Q,  which  will  also  serve  a secondary  use ; for 
as  the  basin  itself  is  liable  to  fill  with  mud,  which  I suppose  it  is  a considerable  expense  to  remove 
this  may  be  prevented  by  building  a cross  wall,  according  to  the  dotted  lines,  with  a sluice  upon  it  at 
T,  of  equal  size  or  rather  larger  than  the  others,  constructed  so  as  to  pen  the  water  either  way.  inis 
sluice  may  therefore  be  made  use  of  by  penning  the  water  in  one  half  of  the  basin  to  scour  the  other, 
and  so  alternately;  and  when  open,  suffers  the  whole  basin  to  act  by  any  of  the  interior  sluices.  o 
avoid  loss  of  water  it  will  be  proper  to  have  all  the  sluices,  particularly  those  at  Q,  P,  and  D,  executed 
in  the  most  substantial  manner.  I cannot  advise  the  doors  to  be  cut,  in  order  to  make  a valve  to  let 
the  water  in,  but  rather  to  set  one  of  them  open  by  hand;  and  to  prevent  accidents  by  neglect,  a 
small  tunnel,  with  a valve  in  part  to  let  in  and  effectually  to  keep  in  the  water,  may  be  hxed  in  the 
present  opening  at  C.  This  I think  will  be  the  most  effectual  way  of  applying  the  water  ol  the 
basin  without  the  use  of  men,  and  I think  it  would  also  add,  if  to  the  opening  in  the  east  pier,  which 
if  I remember  right  is  there  already,  there  were  another  added  not  less  than  25  feet  wide,  so  ha 
they  may  be  nearly  in  the  position  Y V.  By  these  means  I expect  the  harbour  may,  when  once  cleared, 
be  kept  clear,  or  so  nearly  so  that,  with  a little  help  from  men  occasionally  to  direct  the  water  to  parti- 
cular places,  it  may  be  effected  in  the  most  easy  manner  that  the  situation  will  admit  or. 

J.  SM  EATON. 


Appendix  C. 
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N.  B.  To  prevent  loss  of  room  in  the  basin  by  the  cross  wall,  it  may  be  a strong  stone  wall,  well 
built  with  lime,  and  ashlered  on  the  two  outsides. 


No.  135. 

Report  of  Robert  Stevenson,  Esq.,  C.  E.,  relative  to  the  Improvement  of  the  Harbour  of  Dundee. 

Gentlemen,  Edinburgh , February  2,  18i4 . gtevenson,  on  the 

It  is  curious  to  observe  the  changes  and  to  trace  the  progressive  improvemen  improvement  of  the 

taken  place  in  the  form  and  build  of  ships.  , u Harbour. 

When  we  contrast  those  of  early  navigators  with  ships  of  modern  times,  among  the  many  - 
ations  none  seems  more  striking  than  the  difference  of  their  depth  or  draught  of  water.  * 
formerly  deemed  a sufficient  depth  of  water  for  a ship  of  300  tons  burden  would  hard  y e oun 
enough  to  float  a modern-built  vessel  of  100  tons.  . ..  . • 

This  alteration  in  the  construction  of  ships,  which  is  mainly  calculated  to  improve  their  sailing, 
by  giving  them  a better  hold  of  the  water,  seems  gradually  to  have  advanced  as  the  manner  became 
more  adventurous  is  his  voyages,  and  is  only  now  restrained  by  certain  considerations  oi  co  - 
veniency,  of  which  the  most  prominent  is  the  want  of  a sufficient  depth  of  water  m the  havens  ana 
harbours  on  the  coast  of  their  reception,  a circumstance  which  arises  partly  from  the  natural  pos 
of  harbours,  hut  is  chiefly  owing  to  the  difficulties  and  expense  attending  the  necessary  ar<?  1 ® . 
operation,  which  increase  in  the  ratio  of  the  depth  of  water.  Hence  it  is  that  many  o .. 

seaport  towns  of  this  country,  which  at  one  time  possessed  an  extensive  trade,  have,  trom  negiectu  g 
their  harbours,  sunk  into  a state  of  insignificancy,  while  others,  by  proper  exertions  in  is  r »p  , 
have  under  the  most  inauspcious  circumstances  attained  to  great  commercial  impor  nee. 

The  position  of  the  harbour  of  Dundee,  as  delineated  on  the  accompanying  survey  an  P > 
the  north  side  of  the  river  Tay,  between  Carolina  Point  to  the  eastward  and  the  Magdalen  Yaid  rornt 
to  the  west.  It  may  he  noticed  in  a general  way  that  the  Tay,  after  passing  through  a considerable 
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No.  135. 
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Appendix  C.  tract  of  highland  country,  joins  the  Earn  a few  miles  below  Perth,  flows  gently  through  th  P 

of  Gowrie,  begins  to  assume  the  character  of  a frith  or  arm  of  the  sea  near  Dundee  and  b 

Dundee.  more  and  more  affected  by  the  tides  as  it  approaches  the  ocean.  At  the  confluence  of  the  £ecomes 
Tay  the  river  is  about  half  a mile  in  breadth ; at  Invergowrie,  above  Dundee,  it  is  upwards  of  thre^" 
sevens  u o ne  breadth  > and  at  Broughty  Castle,  below  Dundee,  it  again  contracts  in  width  to  about  three  6 mi  e 

improvement"©!  the  of  ,a™ile-  II  the.refore  appears  that  in  the  neighbourhood  of  Dundee  the  Tay  forms  a great  basiTS 

Harbour.  at  h>gh  water  an  immense  space  of  ground  is  covered,  compared  with  the  narrow  passage  0roml  i 

just  described.  This  basin,  where  the  waters  get  nearly  into  a quiescent  state,  naturally  becorri 
depository  for  the  sand  and  alluvial  matters  brought  down  the  river  on  the  one  hand  and  for  tl^  * 
brought  up  by  the  tide  from  the  sea  on  the  other;  and  excepting  the  small  part  occupied  bv  tT 

bed  or  alveus  of  the  river,  this  basin  presents  at  low  water  one  great  ebb , consisting  of  extend 
sandbanks,  and  bays  covered  with  silt  and  mud,  which  line  the  shores  of  the  Tay.  Nor  is  thi-  ^ 
dition  of  things  confined  to  the  Frith  of  Tay ; the  very  same  appearances  are  to  be  found  in  the  Frith 
of  Forth,  both  above  and  below  Queensferry  ; in  the  Murray  Frith,  above  and  below  the  narrow  at 
Fort  George ; and  in  other  analogous  situations  in  different  parts  of  the  kingdom.  7 at 

In  describing  the  present  state  of  the  harbour  of  Dundee,  it  may  again  be  noticed  that  situated 
as  it  is  on  the  side  of  an  extensive  basin  encumbered  with  sandbanks  and  vast  collections’  of  sleek 
and  mud,  it  cannot  be  supposed  to  remain  free  from  these  without  some  extraordinary  preventive 
measures  being  resorted  to.  By  inspecting  the  plan  of  the  present  piers,  they  will  be  found  =o 
irregular  in  position  as  not  only  to  be  highly  inconvenient,  but  also  to  have  a tendency  to  create 
eddies  in  the  harbour,  and  thereby  to  increase  its  liability  to  fill  up  with  silt  or  mud.  Under  these 
circumstances,  whether  this  harbour  be  considered  in  regard  to  its  depth  of  water  for  floating  loaded 
ships,  or  in  regard  to  its  extent  of  quays  for  their  berthage,  it  will  be  found  extremely  incommodious 
and  but  ill  adapted  to  the  thriving  and  extensive  trade  of  Dundee.  ! 

The  reporter  has  had  numerous  opportunities  of  observing  the  set  of  the  tides  and  currents  in  the 
Tay  from  Ins  intercourse  with  the  works  of  the  Bell  Rock;  and  when  called  upon  by  the  magistrates 
m November  last  to  inquire  into  the  condition  and  practicable  improvement  of  the  harbour  of 
Dundee,  he  had  ample  opportunities  of  verifying  his  former  observations,  and  of  examining  the 
facilities  and  likewise  the  disadvantages  of  this  harbour  during  the  spring  tides  of  the  20th,  22nd?  and 
of,thn^  month*  He  ls  now  to  inquire  more  particularly  into  the  causes  of  the  accumulating  of 
silt  in  the  bottom  of  the  harbour,  and  the  want  of  accommodation  or  berthage  for  shipping  at 
the  quays.  He  will  then  submit  what  appears  to  him  to  be  the  proper  remedies  for  those  evils. 

First,  then,  with  regard  to  the  accumulation  of  silt,  and  the  consequent  inconveniences  which 
attend  the  want  of  an  equal  depth  of  water  in  every  part  of  the  harbour. 

•?inveXrm'n!n-g  th,e  vvat®!'s  of  tlie  Tay  above  Perth,  and  entirely  beyond  the  influence  of  tides,  they 
will  be  found  m the  ordinary  state  of  the  river  to  be  pure  and  uncontaminated ; but  after  passing 
Perth  they  enter  upon  the  flat  alluvial  lands  of  the  Carse  of  Gowrie,  and  come  in  contact  with 
clayey  matters,  the  finer  parts  of  which  are  carried  along  with  the  stream,  till  the  river  becomes 
much  expanded  in  breadth,  when  these  matters  are  in  a great  measure  deposited  again ; and  in  speats 
of  the  river  the  quantity  of  deposit  is  greatly  increased  by  matter  washed  down  from  the  upper 
parts  of  the  country , as  is  evident  from  the  shining  micaceous  particles  visible  in  the  silt  then 
deposited  In  the  same  manner,  sandy  particles  are  borne  up  the  river  by  the  tide  with  a great 
velocity  till  the  waters  expand  m the  basin  of  the  Tay,  when  these  particles  get  into  the  eddies  of 
the  current,  and  are  deposited  m the  form  of  extensive  sandbanks  of  various  shapes,  which  are 
occasionally  changing,  hrom  this  state  of  things,  it  may  readily  be  supposed  that  all  the  creeks 
fj°n?  marf"u°fthe  river  become  so  many  receptacles  for  depositions  of  this 
kind,  and  that  the  harbour  of  Dundee  must  have  an  abundant  share  of  them.  It  is  accordingly 
obvious,  on  the  slightest  inspection  of  the  harbour,  that  a considerable  depth  of  water  is  lost  by  the 
^ m?Kd- W,hlCh  “ ™ “it  by  the  waters  of  the  river;  and  from  levels  taken  on  the  spot  by  the 
reporter,  this  deposition,  which  more  or  less  covers  the  whole  area  of  the  harbour,  appears  to  be  no 
■l' ...  an  ,lom  f °,  . ®et  abo.ve  ,tbe  low-water  mark  of  spring  tides,  and  at  some  of  the  quays  or 
berthing-places  for  ships  the  silt  is  about  6 feet  in  depth,  or  more  than  one-half  of  the  rise  of  ordinary 
, 16  1S  a facf.  that>  although  there  may  be  reckoned  fully  3000  feet  of  quays  at  Dundee,  yet, 
from  the  accumulation  of  sludge  in  the  botton  of  the  harbour,  and  the  irregular  construction  of  the 
greater  part  of  the  piers  there  is  not  at  this  moment  above  500  feet  of  berthage  where  vessels  re- 
quiring the  full  rise  of  the  tide  to  float  them  can  be  brought  to  load  or  discharge  their  cargoes.  It 
therefore  becomes  a matter  of  the  last  importance  to  propose,  and  to  execute,  some  effectual  remedy 
• e Pre°e,at  ruinous  state  of  the  harbour,  which  so  much  annoys  the  merchant  and  the  mariner 
in  the  constant  and  regular  exercise  of  business. 

ackLXS£rinfi  th-  ™?rovfmenJt  of  the  harbour  of  Dundee,  the  reporter  has  much  pleasure  in 
munirntinne  &nd  Prof®SSiional  information  which  he  received  in  the  various  com- 

Trinitv  hmise  nf  & ®b°nc>ur  to  bold  with  the  magistracy,  merchants,  and  gentlemen  of  the 
Wh;ltmakinS  his  ^rvationsnn  the  harbour.  Two  things  were  specially 
were  rtmFSd  a“en  10n  °f  thf  *eporLter>  Vlz-  that  more  berthage  and  accommodation  for  shipping 
in  the  interior  of  th*  ball?  ’ ^ tbe  W,ant  of  a 8reat.er  depth’  of  water,  both  at  the  entrance  and 
interest  of  the  nnrt  Was  {elt’  to ! tb®  extreme  disadvantage  of  the  shipping  and  mercantile 

kindlv  taken  thi'F  nn’t  eth*  regari*  to  *be  financial  part  of  the  undertaking,  the  magistrates  having 
to  SL 35a? J fb  ^P^emselves,  it  does  not  come  under  the  notice  of  the  reporter 
dation  of  anv  sum  st  funi*»  nor  t°  aPPly  an  increased  rate  of  shore-dues  to  the  liqui- 

ir iwF  h*  hJhe  W°rk  “ay  be  estlmated>  as  the  money  to  be  laid  out  in  the  first 

X " ™ II 1 hxed  sum.  ™tb  instructions  to  design  the  improvements  of  the  harbour  in 
futur^FS  rttb VOrk8  “aybe  advantageously  continued,  according  to  circumstances,  at  a 

bv  vlir  ^ Dundee  in,the  course  of  last  century  has  undergone  several  alterations 

“d  ? appearS  fr0m  tbe  third  volume  of  the  works  of  the 
thl  Fwb, i i,  Ha  !16- had,  repo.rted  uP°n  tbe  improvements  of  this  harbour,  and  suggested 
IddiHnm  LL  f ’ h’  b?  CC  iterations  upon,  the  sluices  of  the  scouring  basin,  and  opening 
toddthes£  '!h  “ -°  aJmit,a  greater  run  of  water  trough  the  harbour.  In  addition 

1C  eaftern,  Pf  has  been  carried  out  to  the  lengti  of  200  feet,  and  a detached 
pier  m the  same  direction  haa  also  been  extended  towards  ihe  west  rock 

J!"0?,1 r*“s  ?°,th'  reP°v  ^ !°  'V  his  °l“'"ion  "P°»  “■»  eubject  of  improving  the  harbour  of  Dundee 
» -be  E‘;i“  “ *h”  mult  »f  «»  attention  in  his  power,  as  the  importance 

of  the  subject,  and  the  celebrity  of  those  who  have  gone  before  him,  seem  to  demaid. 
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_r,  n the  reporter  contrasts  the  situation  of  this  harbour  with  others  which  have  come  under  his  Appendix  C. 

i e>ie  confesses  that  the  situation  of  Dundee  is  by  far  the  most  sheltered  and  secure  he  has  met  with.  

T?°  ICG'-ed  iust  far  enough  from  the  sea  to  be  free  of  its  violent  surges,  and  situated  on  the  banks  of  a Dundee. 

iver°iust  rapid  enough  to  be  useful  to  the  mariner  struggling  with  a contrary  wind  in  a narrow  No~135 

channel,  its  piers  require  no  further  strength  than  is  necessary  for  the  purposes  of  commerce.  By  S(evens0’  on*{he 
«n  attentive  consideration  of  the  set  or  direction  of  the  tides  in  the  neighbourhood  of  Dundee  it  impr0vement  of  the 
nears  to  the  reporter  that  the  tide  of  flood  sets  up  the  frith  along  the  north  shore  on  the  Angus  side,  ii:u-b0iir. 
d runs  with  considerable  velocity  past  Carolina  Point  and  the  harbour  of  Dundee ; while  the  ebb- 
t'd  sete  0^  the  Magdalen  Yard  Point,  and  runs  down  the  southern  or  Fife  side  of  the  frith.  It  there- 
V “ appears  that  the  principal  means  of  scouring  the  harbour  depends  on  the  tide  of  flood,  which  enters 
with  much  rapidity  at  the  four  arches  made  for  this  purpose  in  the  new  pier-  The  waters  of  the  ebb- 
tide flow  through  the  arch  of  the  Craig  bridge  at  the  upper  or  western  end  of  the  harbour,  but  in  a 
smaller  quantity  and  with  less  impetus.  ‘ . t 

In  both  cases,  however,  the  current  is  no  sooner  admitted  with  a great  velocity,  and  proportionate 
OTessure  at  those  apertures,  than  it  instantly  expands  over  the  whole  surface  of  the  harbour,  and  neces- 
sarily loses  its  scouring  effect.  ,r"  ~e  *'1'“  " l'"'u  1“’  " 


The  north  side  of  the  harbour  is  built  in  so  irregular  a manner,  with 


uroiecting  and  receding  piers,  that  they  cause  eddies,  and  form  so  many  depositaries  for  the  lighter 
particles,  which  would  otherwise  be  carried  along  with  the  stream.  Another  evil  of  no  less  magnitude 
occurs  in  the  southern  piers  ( 


particles, which  would  otherwise  bee  

nr.r.nrs  in  the  southern  piers  of  the  harbour,  which  are  constructed  with  no  less  than  three  large 
and  two  arched  ways,  which  are  greatly  larger  than  all  the  apertures  for  scouring  the 


openings 

^The  water  for  scouring  the  harbour  ought  evidently  to  be  pent  up  as  much  as  possible,  so  as  to 
promote  the  velocity  of  its  passage  through  the  harbour ; but  these  openings  have  just  a contrary 
operation  : allowing  the  waters  to  expand,  and  acting  as  so  many  filters,  it  is  let  off  in  a purer  state 
than  when  it  entered  the  harbour,  the  bottom  of  which  consists  of  successive  layers  of  silt  and  earthy 
particles  and  has  lost  in  some  places,  as  before  noticed,  even  6 feet  of  its  natural  depth.  Now  this 
must  always  be  the  case  in  a greater  or  less  degree  when  the  waters  of  the  river  are  allowed  to  flow 
through  the  harbour  as  a method  of  cleaning  it,  even  under  the  most  favouable  circumstances,  such  as 
the  erection  of  parallel  walls  on  the  north  and  south  sides,  and  the  shutting  up  of  all  unnecessary  open- 
ings : for  the  apertures  intended  for  the  admission  of  the  current  to  scour  the  bottom  must  still  be 
unavoidably  less  in  capacity  than  the  area  of  the  harbour;  because,  if  it  .were  possible  to  make  them 
equal  the  current  would  be  so  strong  that  ships  might  as  well  lie  in  the  open  river.  The  water  must 
therefore  be  always  more  rapid  in  the  river  than  in  its  passage  through  the  harbour,  where  the  wake  of 
each  ship  becomes  an  eddy,  especially  while  the  tide  is  low ; and  these  causes  operating  together  will 
continue  to  produce  a greater  or  less  deposition  according  to  the  circumstances  of  the  case. 

To  put  this  matter  in  a clearer  point  of  view,  let  us  see  what  nature  does  upon  the  great  scale ; as, 
for  example,  in  the  extensive  basin  forming  the  frith  of  Tay.  We  there  find  that,  in  consequence  of 
the  rapidity  of  the  current  at  the  narrow  passage  in  the  neighbourhood  of  Broughty  Castle,  which  may 
be  viewed  as  the  scouring  aperture  of  the  basin  of  the  Tay,  the  water  is  from  40  to  80  feet  in  depth, 
and  moves  with  a velocity  which  carries  a great  quantity  of  sandy  particles  along  with  it.  But  no 
sooner  are  the  waters  of  this  current  allowed  to  spread  and  cover  the  basin  of  the  1 ay  than  the  velocity 
ceases  and  the  foreign  matters  fall  to  the  bottom  and  form  the  various  sandbanks  which  appear  at  low 
water.  In  a similar  way  the  deposition  of  the  silt  and  earthy  particles  brought  down  the  river  in  speats 

is  accounted  for.  . „ _ , , , .,  , „ 

Now  this  view  of  the  case  is  equally  applicable  to  the  harbour  of  Dundee,  for,  win  e _ 

preserves  the  velocity  it  acquired  in  the  scouring  apertures  ax  arches  in  the  quays,  it  carries  au 
its  foreign  matters  along  with  it ; but  the  moment  it  is  allowed  to  expand  over  the  extent  of 
harbour,  the  deposition  of  these  earthy  particles  begins;  and  in  every  case  the  well-known  law  m 
hydraulics  holds  good,  that  the  pressure  of  a fluid,  or  its  scouring  effect , is  m the  ratio  of  the  square 
of  the  velocity.  , , ...  , 

Assuming  it  therefore  as  a principle,  that  the  harbour  of  Dundee,  and  the  access  A ’ t 

effectually  kept  clear  without  a command  of  liead-ioater , the  reporter  finds  imse  ® - 

revert  to  the  use  and  application  of  a basin  with  sluices  which  may  be  use  a ow- 
the  purposes  of  scouring  and  clearing  the  bottom.  But  as  a basin  for  this  purpose  ^ 

been  in  use,  and  has  long  since  been  laid  aside  as  inadequate  to  the  en  in  view,  l 
cessary  to  inquire  into  the  cause  of  this  failure  before  bringing  forward  a similar  measure,  lhe 

scouring-basin  formerly  in  use  is  situate  on  the  north  side  of  the.  harbour,  as  may  e see  y g 

to  the  plan.  It  was  only  applicable  to  clearing  the  lower  part  of  the  upper  harbour,  while  all  the  othei 
parts  were  left  quite  unprovided  for,  so  that  it  is  extremely  defective  in  position. 

Further,  its  area  being  only  about  one-twentieth  part  of  the  dimensions  of  the  upper  ’ , 

quite  inadequate  to  the  purpose  of  clearing  the  mud  even  out  of  that  part  o e • 

queries  therefore  come  to  be,  What  is  the  proper  situation  for  this  scounng-basin . and.  What  ou0nt  its 
dimensions  to  be  ? . . T„  a 

This  leads  the  reporter  to  propose  what  he  conceives  to  be  a very  important  improveme  • 
to  procure  an  adequate  scouring-basin,  or  substitute  for  one,  it  seems  advisab  e o conv ’ r * 

a part  of  the  upper  harbour  into  a wet-doek,  in  such  a manner  as  to  answer  ie  P P , 

keeping  ships  always  afloat  and  (being  provided  with  the  necessary  sluices)  of  being  , , ^ ., 

for  clearing  the  lower  harbour  and  its  access,  which  would  then  become  the  only  en  . 

lower  and  outer  harbour,  and  also  to  the  wet-dock.  Such  a design  gives  at  once  t e e p P 

tion  to  the  scouring-basin,  and  affords  ample  capacity  for  the  retention  of  water  or  c ea  g » 

and  access  to  the  outer  harbour ; and  it  would,  in  the  most  eligible  manner,  relieve  the  north  quay  ot 
the  incumbrance  and  intolerable  nuisance  of  the  present  scouring-basin.  , . ■ nr„ 

It  is  hardly  possible  to  enumerate  all  the  advantages,  in  a commercial  point  of  vie  , :encv. 

derived  from  ships  always  lying  afloat,  as  they  are  equally  applicable  to  the  most  mi  _ ^ r t 
of  the  mariner,  as  subservient  to  the  extensive  and  important  concerns  of  the  rnercha  , » 

facility,  and  regularity  of  loading  and  discharging  vessels.  Nor  is  the  privilege  usu  ^ _0;nts  0f 
possessing  a wet-dock,  of  establishing  bonded  cellars,  to  be  slightly  overlooked;  m many  nomts  ot 


in  many  points  of 

view,  this  becomes  an  object  of  great  commercial  importance.  , , t .^with- 

in illustration  it  maybe  noticed  as  a fact  fully  ascertained  with  regard  to  we  • > ’harbour  of 
standing  the  difficulties  which  attend  the  navigation  of  the  Mersey  or  channe  ^ 8 . . . 

Liverpool,  yet  such  is  the  facility  given  to  commerce,  and  the  conveniency  of  8 P 
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the  wet-docks  of  that  place,  that  merchants  from  all  parts  of  the  kingdom  have  become  settlers  at  th 
port.  From  the  want  of  such  accommodation,  Lancaster  has  almost  lost  its  whole  trade  - and  it ' 
said  that  Bristol  was  in  some  danger  of  sharing  a similar  fate  previously  to  the  establishment  of ’t* 
extensive  wet-dock.  The  advantages  of  having  vessels  lying  always  afloat  in  perfect  safety  without  th 
waste  of  cordage,  with  their  gunwales  always  at  a uniform  height  above  the  quays,  without  stonuaif6 
in  loading  and  delivering  from  the  rise  or  fall  of  the  tide,  and  the  benefits  of  bonded  cellars,  are  co”* 
siderations  of  such  importance  in  a commercial  and  economical  point  of  view,  that  it  seems  idle  to 
insist  upon  them  in  reference  to  the  prosperous  and  extensive  trade  of  Dundee. 

It  shall  therefore  only  be  further  noticed  that  the  system  of  wet-docks  has  been  adopted  to  a great 
extent  in  London,  Hull,  and  Leith,  and  such  docks  are  projected  in  Aberdeen  and  other  parts  Th 
situation  of  Dundee  is  peculiarly  well  adapted  for  the  establishment  of  the  wet-dock  system,  and  that 
to  a very  great  extent,  where  a single  loaler-tight  wall,  extended  from  the  present  harbour  towards 
Carolina  Point,  is  capable  of  converting  about  55  acres  into  a chain  of  spacious  wet-docks.  Dunde 
is  so  closely  bounded  on  the  north  by  rising  grounds  (which,  in  some  places,  are  almost  precipitous! 
and  on  the  south  by  the  Tay,  that,  although  its  situation  is  certainly  one  of  the  most  delightful  in 
the  north  of  Scotland,  yet  these  natural  boundaries  have  in  all  probability  hitherto  prevented  its 
extension  upon  any  modern  plan  of  elegance.  Of  late  years,  however,  houses  for  genteel  residence 
have  been  built  towards  the  west  end  of  the  town,  which  will  likely  extend  more  and  more  towards 
the  beautiful  rising  grounds  of  Blackness;  while  for  wharfage  and  for  places  of  business  the 
town  is  advancing  to  the  eastward.  In  this  direction  it  appears  to  the  reporter  that  an  extent  of 
land  might  be  beneficially  acquired  opposite  to  the  different  properties  bounded  on  the  one  side  by 
Seagate  Street,  and  on  the  other  by  the  river.  In  connexion  with  these  views  it  seems  to  be  of  much 
importance  for  the  general  convenicncy  of  the  town  that  a more  intimate  and  direct  communication 
should  be  opened  between  the  Seagate  Street  and  the  harbour,  by  the  removal  of  some  houses  which 
stand  in  the  way.  But,  to  return  to  the  accompanying  plan,  it  will  be  observed  that  the  proposed  wet- 
dock  extends  from  the  new  pier  along  the  front  of  the  public  warehouses  to  the  road  leading  down  to 
the  Craig  Pier,  where  the  western  wall  is  set  off  at  right  angles  and  joins  the  southern  walls 
which  are  connected  with  the  new  pier,  forming  an  area  of  about  3J  acres,  and  affording  accom- 
modation for  Go  ships  of  100  tons,  and  berthage  of  1SI0  feet  in  extent  along  the  quays  of  the  dock 
instead  of  the  present  highly  inconvenient  berthage  of  the  upper  harbour,  which  cannot  be  reckoned 
at  more  than  from  500  to  600  feet.  By  this  design,  as  appears  from  the  accompanying  plan,  it  is 
intended  that  the  greater  part  of  the  carpenter’s  yard,  belonging  to  the  public,  at  the  west  end  of  the 
harbour,  shall  form  part  of  the  wet-dock.  But  it  is  also  intended  to  restore  the  same  extent  of  surface 
at  the  western  extremity  of  the  harbour,  which  may  either  be  used  for  building  warehouses  upon  and 
for  the  ordinary  purposes  of  the  berthage  of  vessels,  or  may  be  converted  into  a carpenter's  yard,  in 
which  case  a graving-dock  for  repairing  ships  can  be  conveniently  got  even  at  a comparatively  small 
expense,  as  the  ground  may  be  made  up  with  the  silt  and  stuff  taken  from  the  bottom  of  the  wet-dock. 
If,  as  here  supposed,  the  graving-dock  is  made  to  enter  from  the  wet-dock,  it  would  require  to  have 
a sluice  in  it  towards  the  river  for  the  purpose  of  discharging  the  water  when  filled. 

One  obvious  means  of  admitting  ships  of  a greater  draught  of  water  into  the  harbour  has  been 
pointed  out  to  the  reporter,  viz.  by  extending  a pier  from  the  new  quay  towards  the  rocks  called 
the  “Gryces.”  Perhaps  this  object  would  be  better  accomplished  by  carrying  a pier  to  the  Craig 
Rock,  and  then  to  return  it  to  the  eastward  of  the  Gryces,  and  from  thence  to  the  west  rock, 
forming  the  extended  harbour  (which  could  be  kept  clear  of  mud  by  sluices  from  the  wet-dock) 
represented  by  the  single  dotted  lines  on  the  plan.  But  to  enclose  this  space  for  an  outer  harbour, 
no  less  than  about  2000  feet  of  piers  would  be  required ; and  as  the  extremity  of  every  pier  pro- 
jected across  a direction  of  the  stream  must  always  form  the  boundary  of  deep  water,  the  erection 
of  piers  towards  the  Gryces  must  be  regarded  as  a manifest  disadvantage  to  the  whole  property  to 
the  eastward  of  the  present  harbour,  as  tending  to  lessen  the  depth  of  water  in  that  direction.  A 
harbour  extended  towards  the  rocks  would  no  doubt  command  4 or  5 feet  of  water  in  the  entrance 
at  the  lowest  spring  ebbs.  But  a similar  depth  of  water  may  also  be  obtained,  and  at  one-third  of 
the  expense,  by  continuing  the  present  south  pier  in  a south-easterly  direction  towards  the  rock 
called  Bell’s  Rock,  as  marked  in  dotted  lines  upon  the  plan. 

The  advantages  of  extending  the  harbour  in  this  direction  would  be  very  considerable,  besides 
being  executed  at  less  expense.  W ere  the  entrance  to  the  harbour  transferred  from  its  present 
^nation  to  Bell’s  Rock,  there  would  be  from  3 to  4 feet  of  water  at  the  pier-head  at  spring  ebbs, 
and  the  shipping  would  be  saved  the  present  troublesome  and  difficult  passage  round  the  Fowler,  the 
Beacon  Rocks,  and  the  Gryces  ; and  ships  either  making  the  harbour  or  casting  off  from  the  pier- 
head, would,  get  immediately  into  the  proper  tideway  without  the  present  circuitous  and  rather  in- 
tricate track.  r 


Another  object,  which  is  to  be  regarded  as  of  the  last  importance  in  the  extension  of  the  piers,  is 
? “ ir?  EUj  * nxanner  that  there  may  be  a certainty  of  the  permanency  of  the  depth  of  water 

us  o med.  Tins,  no  doubt,  would  be  the  case  at  the  entrance  of  a harbour  carried  out  to  the 
ryces.  It  is  an  effect  also  no  less  certainly  to  be  depended  upon  in  carrying  the  south  pier  to  Bell’s 
Bock;  because  it  lies  directly  in  the  currents  both  of  the  flood  and  ebb  tides,  which  set  upon  it  in 
passing  from  Carolina  Point  to  the  Magdalen-Yard  Point,  and  vice  versa. 

1 hese  are  to  be  considered  as  the  points  of  land,  immediately  above  and  below  the  harbour,  which 
must  always  regulate  the  sets  of  the  tides  in  the  immediate  neighbourhood  of  Dundee;  and  there 
is  every  reason  to  believe  that,  were  the  south  pier  continued  to  Bell’s  Rook,  the  present  depth  of 
water  round  it  would  be  considerably  increased. 

In  contemplating  an  improvement  of  this  nature,  it  may  reasonably  be  supposed  that  the  present 
lower  harbour  will  in  its  turn  be  converted  into  a wet-dock  as  the  trade  increases,  and  that  cross- 
piers  may  in  time  be  projected  both  from  the  west  rock  and  from  Bell’s  Rock,  so  as  to  connect  them 
with  the  north  shore,  and  thereby  to  include  the  whole  of  the  present  wharf  of  the  Seagate  Street  into 
a new  outer  harbour,  as  represented  on  the  plan. 

The  works  which  the  reporter  has  thus  described  are  calculated,  in  the  first  place,  greatly  to  ex- 
tend the  berthage  or  accommodation  of  the  harbour  of  Dundee;  and  secondly,  upon  the  most  sure 
principles,  to  obtain  and  permanently  preserve  a depth  of  water  to  the  extent  of  about  21  feet  at 
high-water  at  ordinary  spring  tides,  which  is  sufficient  for  floating,  not  only  the  largest  merchant- 
ships  with  their  cargoes,  but  also  the  smaller  classes  of  his  Majesty’s  ships  of  war. ..In  taking  so 
extended  a view  of  the  improvements  of  the  harbour  of  Dundee,  the  magistrates  ~are  no  doubt 
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aware  that  the  reporter  must  have  greatly  exceeded  the  amount  of  the  sum  of  21,0001  which  is  now 

oposed  to  be  laid  out  on  those  works.  He  will  not,  however,  be  understood  to  have  at  all  ex- 
ceeded the  liberal  instructions  given  him  by  the  chief  magistrate,  having  endeavoured  to  design  the 
works  in  such  a manner  as  that  they  may  be  progressively  executed — the  part  to  be  first  done 
calculated  so  as  not  to  affect  the  general  plan  of  more  extensive  operations. 

What  the  reporter  now  begs  leave  to  press  upon  the  notice  of  the  magistrates  and  town-council, 
as  the  work  to  be  first  attended  to,  is  to  convert  the  upper  harbour  of  Dundee  into  a wet-dock,  of 
31  acres,  agreeably  to  the  accompanying  plan  and  sections. 

4To  ex'ecute  this  wet-dock  in  a substantial  manner,  and  with  convenience  to  the  shipping  of  the 
port,  will  require  a period  of  three  years,  and,  with  its  retaining  walls,  gate,  cast-iron  sjotW-bridge 
on  the  new  pier,  and  culverts  with  sluices  for  securing  the  outer  harbour  and  its  entrance,  agreeably 
to  the  annexed  estimate,  will  cost  the  sum  of  34,902/.  10s.  6d. 

Should  the  magistrates,  after  considering  this  subject  in  all  its  bearings,  find  their  funds  inade- 
quate to  the  complete  execution  of  the  wet-dock,  it  may  be  specified,  in  the  first  instance,  to  erect 
the  face-wall  of  the  dock  on  the  north  side  of  the  upper  harbour,  and  the  south  pier  parallel  to  it, 
together  with  such  other  parts  of  the  design  as  the  funds  can  be  made  to  cover.  It  would,  however, 
be°far  more  desirable,  and  ultimately  more  convenient,  if  means  could  be  devised  for  raising  the 
whole  sum  within  three  years.  With  this  view,  it  may  be  proper  to  consider  the  eligibility  of  levying 
dock-dues,  upon  a similar  principle  as  is  provided  for  in  the  Act  for  the  wet-docks  of  Leith ; and 
with  about  130,000  tons  of  shipping  per  annum,  which  it  is  believed  may  be  calculated  upon  at 
Dundee,  even  a moderate  scheme  of  shore-dues  would  yield  a sufficient  guarantee  for  a very  large 
sum  of  money.  Nor  in  any  scheme  of  finance  should  the  valuable  fees  for  warehouses  and  bonded 
cellars  be  overlooked  as  items  in  the  funds  of  the  harbour. 

For  this  purpose  the  excavated  area  of  the  present  scouring  basin  may  be  converted  into  vaults 
under  the  projected  range  of  warehouses  marked  on  the  plan  along  the  north  side  of  the  dock ; and 
were  this  mode  of  cellarage  continued  further  to  the  westward  than  the  basin,  agreeably  to  the  section 
delineated  on  the  plan,  the  stuff  thus  excavated  might  be  conveniently  used  as  forcing  behind  the 
face-walls  of  the  dock. 

The  reporter,  in  estimating  these  works,  has  been  desirous  of  giving  as  correct  a view  of  the 
expense  as  possible ; but  in  all  operations  of  this  kind,  especially  where  a junction  between  old  and 
new  work  is  proposed,  the  estimate  cannot  be  so  well  defined  as  for  works  entirely  new;  and  there- 
fore, the  better  to  provide  for  such  circumstances,  no  deduction  is  made  upon  the  estimate  for  the 
materials  of  the  piers  which  fall  to  be  removed  in  the  course  of  these  operations.  In  the  present 
state  of  matters  it  is  unnecessary  to  enter  into  a more  particular  specification  of  the  proposed  works ; 
but  in  the  mean  time,  should  any  further  information  be  required,  the  reporter  will  be  most  happy  to 
furnish  it. 

The  plans  for  the  improvement  of  this  harbour  do  not  include  any  material  alterations  upon  the 
landing-place  for  the  ferry-boats  at  Dundee ; but  when  that  ferry  is  put  under  the  control  of  the 
magistrates,  as  trustees,  it  will  then  be  proper  to  take  up  this  subject,  with  a view  to  the  establish- 
ment and  improvement  of  different  boat  harbours,  both  on  the  Angus  and  Fife  sides  of  the  Frith  of 
Tay,  for  the  greater  safety  of  passengers  and  despatch  of  travelling. 

Robert  Stevenson. 


The  Magistrates  and  Town-  Council,  Dundee. 


Appendix  C. 
Dundee. 

No.  J35. 

Stevenson,  on  the 
improvement  of  the 
Harbour. 


Estimate  of  the  Expense  of  converting  the  upper  or  western  part  of  the  Harbour  of  Dundee  into  a 
Wet-Dock. 


Southern  Wall. 

For  1066  cubic  yards  of  excavation  in  digging  and  preparing  the  foundation  of  the 
southern  wall  of  wet-dock,  at  2s. 

For  30,000  cubic  feet  of  square  masonry  in  the  face-wall  of  the  quay,  at  2s.  4 d. 

For  5555  cubic  yards  rubble-building  in  the  backing,  counterforts,  and  puddle  walls, 
at  10s.  ......... 

For  1422  cubic  yards  of  clay  puddle,  at  2s. 

For  6666  cubic  yards  of  dry  stone  building  in  the  hearting  and  outward  wall,  at  8s. 

For  335  cubic  yards  of  coarsed  rubble-work  with  ashlar,  cope  in  parapet,  at  20s.  . 

For  33  roods  of  paving  for  the  roadway  of  the  quay,  at  108s.  . • 

For  northern  wall,  calculated  upon  data  similar  to  the  southern  wall,  including 
forcing  to  make  up  the  ground  behind  the  quay  .... 

For  western  wall  . . . . . ... 

For  eastern  wall,  with  entrance  lock,  one  pair  of  gates,  culverts  for  scouring  the 
outer  harbour  and  accommodation,  swivel-bridge  of  cast  iron 

For  20,000  cubic  yards  of  excavation  in  clearing  and  deepening  the  bottom  of  the 
wet-dock,  at  2s.  ....  .... 

For  wooden  fenders,  swivel-rings,  &c.,  for  the  dock  .... 

For  incidents  ^ 

Total  for  the  wet-dock,  including  the  materials  of  the  old  piers 


£. 

d. 

106 

12 

0 

3,500 

0 

0 

2,777 

10 

0 

142 

4 

0 

2,666 

8 

0 

335 

0 

0 

178 

4 

0 

5,940 

0 

0 

4,856 

12 

6 

9,630 

0 

0 

2,000 

0 

0 

500 

0 

0 

2,270 

0 

0 

£34,902 

10 

6 

No.  136. 

Thomas  Telford,  Esq.,  C.  E.,  on  the  Works  at  Dundee  Barbour.  No.  136. 

The  town  of  Dundee  is  situated  on  the  east  coast  of  Scotland,  in  56°  27'  north  latitude,  and  3° 
west  longitude,  and  on  the  north  side  of  the  Tay  estuary,  which  is  there  nearly  two  miles -wide. 

About  three  miles  below  the  town  the  estuary  is  contracted  to  half  that  breadth,  and  thence  widens, 

™til,  at  seven  miles’  distance  from  this  narrow  gorge,  it  is  terminated  at  the  northern  extremity  of  the 
"T  St.  Andrews  by  a bar,  upon  which  there  is  from  2 to  4,  5,  and  6 fathoms  at  low  water  of  an 
ordinary  spring  tide.  All  above  Broughty  Castle  is  a well-protected  roadstead,  with  3 to  10  fathoms 
water.  The  expanse  opposite  the  town  of  Dundee,  and  consequent  retardation  of  current,  has  per- 
putted  the  formation  of  a sandbank  ; but  as  this  does  not  occupy  one-third  of  the.  water-way,  and  is 
m a longitudinal  direction,  plenty  of  space  remains  for  navigation  on  each  side  of  it. 
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No.  136. 
Telford,  on  the 
works  of  the  Har- 
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Until  the  beginning  of  the  present  century,  in  consequence  of  the  excellence  of  the  roadstead 
business  was  transacted  with  the  aid  of  very  imperfect  wharfage  on  the  shore.  The  hemp  and  line’ 
manufacture  has  long  been  the  staple  of  Dundee ; and  during  the  long-continued  wars  from  179a  u, 
1815,  canvas  and  coarse  bagging  were  made  in  large  quantities,  by  which,  and  engaging  laroel° 
in  the  transport  service,  the  industrious  inhabitants  increased  their  activity  and  wealth;  and  this 
being  also  the  principal  town  and  port  of  the  Carse  of  Gowrie,  with  the  extensive  and  thriving  Strath 
more  behind  it  (the  richest  agricultural  district  of  Scotland),  accumulated  capital  centered  in  the 
Dundee  banks.  On  the  termination  of  the  war,  employment  of  transports  also  ceased,  and  the  in- 
telligent merchants  and  manufacturers  perceived  that  they  must  employ  larger  vessels  for  loneer 
voyages,  and  seek  more  distant  connexions ; and  that  with  this  view  accommodation  for  suitable 
shipping  must  be  provided,  in  the  same  manner  as  had  already  been  done  in  other  places  of  much 
less  promise  and  importance. 

In  fact,  the  growing  prosperity  of  Dundee  fully  justified  considerable  efforts.  The  harbour-dues 
in  1765  only  produced  a gross  sum  of  1261.;  in  1800  they  amounted  to  1300/. ; and  in  1814  to  llOlf 
Until  this  time  the  harbour-dues  were  entirely  in  the  hands  of  the  corporation,  collected  and  applied 
promiscuously  with  the  town  revenue;  and  in  the  10  years  previous  to  1815,  although  13,817L  had 
been  collected,  no  more  than  1193/.  had  been  expended  upon  the  harbour  and  wharfs.  But  it  was 
now  discovered  that  the  prosperity  of  the  port  was  connected  with  that  of  the  district  at  large,  so  that 
not  only  the  resident  merchants  and  manufacturers,  but  the  landowners  and  agricultural  capitalists 
were  zealous  for  harbour  improvement.  From  the  past  conduct  of  the  Corporation  and  their  confined 
views,  no  prospect  existed  of  obaining  suitable  accommodation  under  their  management,  as  indeed 
was  fully  evidenced  by  their  instructions  to  me,  which  went  only  to  form  wharfs  and  quays  for  a 
tide  harbour,  and  it  was  to  this  only  my  plan  of  1814  extended  ; but  I,  at  the  same  time,  pointed  out 
in  what  manner  a floating-dock  might  be  obtained. 

A number  of  public-spirited  individuals,  having  interposed,  overpowered  the  Corporation,  and 
the  exclusive  management  of  the  harbour  was  put  into  the  hands  of  public  Commissioners.  From 
this  date  enlarged  views  were  developed,  and  a plan  for  an  extensive  floating-dock  was  formed  also 
for  a graving-dock  for  large  vessels,  and  for  entrance-piers  protecting  the  inner  or  western  tide 
harbour,  which  was  to  be  greatly  enlarged  and  deepened.  An  Act  to  this  effect  having  been  obtained 
in  1815,  the  works  were  prosecuted  with  successful  energy,  and  the  floating  dock  was  opened  on  the 
23rd  November,  1825,  to  the  entire  satisfaction  of  all  parties.  The  trade  has  ever  since  enjoyed  the 
desired  accommodation ; and  instead  of  too  much  having  been  done,  as  foretold  by  the  Corporation, 
the  dock  has  been  found  insufficient  in  extent,  and  in  1830  powers  were  obtained  to  construct  addi- 
tional new  docks  to  the  eastward. 

The  conduct  of  the  Dundee  Corporation  forms  a striking  contrast  with  that  of  Aberdeen.  The 
management  of  the  port  was  taken  out  of  the  hands  of  the  former,  because  their  views  did  not  keep 
pace  with  the  growing  demands  of  commerce  ; whereas  the  latter  have  been  exposed  to  obloquy  and 
parliamentary  persecution  for  proceeding  on  too  extensive  a scale  of  improvement. 

The  Dundee  floating-dock  already  completed  is  750  feet  in  length  and  450  in  breadth ; its  entrance- 
lock  is  170  feet  long  and  40  feet  wide.  The  floor  of  the  graving-dock  is  265  feet  long,  40  feet  wide 
at  bottom,  and  68  at  top.  There  is  ] 6 feet  of  water  on  the  sill  of  the  entrance-lock  at  high  water  of  an 
ordinary  spring  tide. 

The  harbour-works  were  placed  under  the  superintendence  of  Mr.  David  Logan,  but  he  preferred 
employment  at  Donaghadee  Harbour  when  the  Dundee  improvements  were  about  half  completed, 
and  was  succeeded  by  his  cousin  Peter  Logan,  both  of  them  active,  young  men,  who  conducted  the 
works  to  my  entire  satisfaction.  The  intelligent  Secretary  of  the  Trustees,  James  Saunders,  has  by 
his  perseverance  and  enlightened  conduct  greatly  contributed  to  the  growing  prosperity  of  the  port. 
I here  annex  information  furnished  by  him  in  the  year  1830. 

The  following  is  the  average  of  tonnage  taken  every  three  years  : — 


1799  to  1803  inclusive 
1804  „ 1808  „ 

1809  „ 1813  „ 

1816  „ 1820  „ 

1821  „ 1825  „ 

1826  „ 1830  „ 


63,519  annually. 
63,519 
69,293 
92,390 
123,186 
150,915 


Or  comparing  two  single  years : — 

From  May  1829  to  May  1830 
„ 1826  „ 1827 


182,512 

128,811 


Increased  tonnage 


63,701 


The  expense  of  the  works  above  described  was  119,855/. 

^oin  May  1816,  to  May  1817,  5900/.  harbour  revenue  was  collected  by  the  Trustees;  and  in 
1829  to  May  1830,  11,645/. 

. I>revi°ua  to  1815,  when  the  improvements  were  commenced,  the  greatest  import  of  flax  and  hemp 
m one  year  was  3000  tons;  in  the  year  ending  in  May  1830,  it  became  18,557  tons;  in  the  year 
ending  in  May  1831,  there  was  shipped  356,817  pieces,  measuring  50  millions  of  yards;  alsosail- 
cloth,  85,522  pieces,  measuring  3*  millions  of  yards;  and  bagging  62,199  pieces,  measuring  4 
millions  of  yards  ; total  57£  millions  of  yards.  The  value  of  hemp  and  flax  imported, 700,000/. ; of 
goods  shipped  1,500,000/. 

Since  the  harbour  has  been  completed,  a considerable  number  of  large  vessels  are  employed  in 
trading  with  the  American  United  States,  British  America,  South  America,  and  the  West  Indies ; and 
hemp,  flax,  and  tallow  are  imported  from  Archangel  in  the  North  Sea,  from  Petersburgh,  Riga,  and 
other  ports  m the  Baltic. 

In  the  enumeration  of  1801  the  town  appears  to  contain  26,804  inhabitants  ; in  1831  the  number 
was  45,355.  ’ 

Thomas  Telford. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


209 


appointed  to  inquire  into  TIDAL  HARBOURS. 


„ , f jaWES  Jardine,  Esq.,  C.E.,  relative  to  the  extension  of  the  Docks,  and  Estimate. 

CP°  Edinburgh,  February  1,  1830. 


rrmseauence  of  a letter  from  James  Saunders,  Esq.,  clerk  to  the  Commissioners,  dated  No.  137. 

L 1829,  and  written  instructions  delivered  to  me  at  Dundee  on  the  13th  of  August  last,  by  f“J‘ne;f“e'n0'ts 
her  Kenv  Esq.,  town-clerk,  I commenced  a survey  of  Dundee  Harbour  and  the  adjacent  anj  Estimate 
and  grounds  on  the  latter  day ; and,  having  some  time  sine 
hve  plan  in  duplicate,  I beg  leave  to  submit  the  following  report. 


30th  July  1829,  and  written  instructions  delivered 

Christopt  * 

houses  an 

Vfl n purvey ing1  the  p resen  t° wet-dock,  tide-harbour,  and  shore  to  the  east  and  west  thereof,  and  ex- 
V ■ the  shipping  and  trade  of  the  port,  it  soon  became  quite  obvious  that  the  rapidly  increasing 
Tnninff  of  Dundee  could  be  accommodated  best  by  constructing  wet-docks  to  the  eastward  of  the 
Sm  nt  wet-dock.  With  that  view  I have  delineated  on  the  plan  two  wet-docks,  and  a tide  harbour 
fThe  eastward  of  the  present  wet-dock.  The  first  of  these,  or  middle  dock,  i3  on  an  average  380 
W dq  lone  120  yards  wide,  with  990  yards  of  dock- wall  or  berthage  for  ships,  and  containing  9i 
fmnerial  acres.  The  eastern  dock  is  360  yards  long,  120  yards  wide,  with  932  yards  of  berthage, 
’rwi  containing  nearly  9 imperial  acres.  These  two  wet-docks  are  separated  from  one  another  by  a 
lock  with  double  gates,  of  which  the  sills  are  proposed  to  be  placed  3 feet  deeper  or  lower  in  level 
1 those  0f  the  present  wet-dock.  Over  the  middle  of  the  lock  a swivel-bridge  will  complete  the 
communication  between  the  two  sides  of  the  dock.  It  is  stated  by  Mr.  David  Peter  that  the  present 
cast  wall  is  founded  deep,  and  is  quite  sufficient  without  alteration  for  the  western  wall  of  the  pro- 
posed new  wet-dock.  The  eastern  dock  is  separated,  in  the  same  manner,  by  a lock  from  the  spacious 
tide  harbour,  into  and  out  of  which  ships  may  sail  with  freedom. 

It  is  a matter  of  the  first  importance,  in  choosing  the  sites  of  wet-docks,  to  have  a good  bed  of  clay 
or  rock  at  a proper  depth  for  the  foundations  of  the  dock-walls  and  locks.  This  was  ascertained  to 
be  the  case  in  the  present  instance,  by  a great  number  of  bores  in  the  sites  of  the  proposed  wet-docks, 
and  the  fractional  numbers  on  the  plan  indicate  the  depths  in  feet  of  the  surface  of  the  bed  of  clay 
below  the  level  of  the  top  of  the  quay-wall  of  the  present  wet-dock. 

In  the  annexed  estimates,  in  which  the  prices  are  the  same  as  those  of  the  present  wet-dock,  it  ap- 
pears the  probable  expense  of  executing  the  proposed  middle  wet-dock  will  be  65,506/. ; of  the 
eastern  wet-dock, '65,110/. ; and  of  the  tide  harbour,  24,717/.  , . . , 

The  sea-wall  is  not  included  in  the  foregoing  estimates,  as  the  increased  value  of  the  made-up 
shore-ground  between  it  and  the  docks  will  amply  repay  the  expense  of  the  sea-wall.  . 

Supposing  that  I have  selected  the  proper  situation  for  the  extension  of  the  harbour,  and  allowing 
not  less  than  20  yards  broad  to  the  north  of  the  docks  for  landing-sheds  and  quay-room  bounded  by 
the  dotted  line,  20  yards  more  for  a public  thoroughfare  street,  the  proprietors  of  the  houses  and 
ground  on  the  north  shore  might  be  allowed  to  fill  up  the  ground,  and  build  houses  to  a straight  line 
not  less  than  40  yards  north  from  the  north  walls  of  the  proposed  wet  docks  and  harbour,  with  a ser- 
vitude of  a public  street  not  more  than  20  yards  wide  from  the  fronts  of  the  new  houses,  upon  giving 
up  every  claim,  right,  and  title  they  have,  or  pretend  to  have,  in  the  shore-ground  and  tide-water  to 
the  south  of  the  aforesaid  dotted  line.  Cross  streets  properly  arranged  would  open  up  excellent 
communications  with  Arbroath,  Ac.,  and  the  continuation  of  Dock-street  eastward  would  form  an 
admirable  level  road  to  Bronghty  Ferry.  _ . 0 , „OTTl„ 

Notwithstanding  the  excellent  adaptation  of  the  eastern  shore  to  wet  docks,  Mr.  Saunders  came 
here  in  consequence  of  the  petition  of  “ one  hundred  shipowners,’  and  urged  me  strongly  to  de- 
lineate a wet  dock  on  the  site  of  the  west  tide  harbour,  on  the  plan  prepared  to  be  lodged  with  the 
clerk  of  the  peace.  I explained  to  him  that  it  was  too  late  to  alter  the  plan,  and  that,  should  it 
be  ultimately  deemed  advisable  to  construct  a wet  dock  in  that  place,  the  Committee  of  the  House 
of  Commons,  as  in  similar  cases,  could  easily  delineate  the  site  of  that  dock  on  the  Pjan- 
However,  I embraced  the  first  opportunity  that  offered  to  examine  the  western  tide  harbour  again, 
and  have  delineated  a wet  dock  on  it.  I wished  to  have  placed  the  entrance  lock  on  the  middle  of 
the  south  side,  like  that  of  the  present  wet-dock,  but  found  that  there  would  not  have  been  room  for 
an  ordinary  vessel  either  to  have  got  into  or  out  of  the  dock. 

Mr.  David  Peter  states  that  the  east  and  north  wall  are  good,  but  that  most  of  the  west  wall  was 
defective,  and  will  require  to  be  taken  down  and  rebuilt.  The  average  length  and  breadth  are  loO 
and  120  yards,  containing  nearly  4 imperial  acres,  and  having  nearly  530  yards  of  berthage.  Ihe 
estimated  probable  expense,  at  the  same  prices  as  the  others,  is  34,696/.  , ..  . . * 

Having  completed  the  survey  of  the  harbour  of  Dundee,  and  delineated  on  the  plan  the  situation  of 
wet  docks  for  the  accommodation  of  the  shipping  and  trade  of  that  very  thriving  p , £ 

anxious  the  plan  should  be  submitted  to  Mr.  Telford,  whose  eminent  skill  and  great  experience  well 

entitle  him  to  judge  in  such  matters.  , «■  __  „_j 

I cannot  in  justice  close  this  report  without  expressing  my  obligations  o _ es  . , 

Saunders  for  their  promptitude  and  assiduity  in  furnishing  me  with  every  local  information  which 
circumstances  required.  jAMES  JardinE. 

The  Provost,  Magistrates,  and  Harbour  Commissioners , Dundee. 

Estimates  of  the  probable  Expense  of  the  proposed  Wet-Docks. 

1.  The  first  or  middle  new  Dock. 

Cutting  foundations  of  wall,  21,160  cubic  yards,  at  2s.  6 d.  ■ • • * 

Ashlar  in  north-east  and  south  dock-walls  and  entrance  lock,  11,565  cubic  yards, 

at  

Rubble  in  counterforts  and  backs  of  walls,  20,211  cubic  yards,  at  25s.  6 d. 

Platforms,  dock-gates,  capstans,  chains,  &c.  of  lock,  complete  . • . 

One  half  of  drain  or  sewer  along  Dock -street,  the  proprietors  of  houses  paying  the 
other  half  . 

Swivel-bridge  over  middle  of  lock  . . • • ■ • * = 

Excavating  the  inside  of  the  dock  to  the  depth  of  3 feet  below  the  level  of  the  tops 
of  the  clap-sills,  114,000  cubic  yards,  at  Is.  3rf.  . • • * 

Contingencies,  exclusive  of  the  expense  of  Acts  of  Parliament,  10  per  cent. 


£. 

2,645 

19,082 

25,169 

4,200 

315 

345 


s.  d. 
0 0 

5 O 
0 6 
0 0 


1,125  0 
5,954  14 


£65,506 
2 E . 
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Jardine,  on  the  ex- 
tension ofthe  Docks, 
and  Estimate. 


2.  Eastern  Wet-Dock. 

Cutting  foundations  of  walls,  12,260  cubic  yards,  at  2s.  6d. 

Ashlar  in  walls  of  eastern  wet  dock  and  entrance  lock,  10,522  cubic  yards  at  33s. 
Rubble  in  counterforts  and  backs  of  walls,  16,883  cubic  yards  at  25s.  6 d. 
Platforms,  dock-gates,  capstans,  chains,  &c.  of  lock  complete  . , 

One  half  of  common  sewer  along  Dock-street  ..... 
Swivel-bridge  over  the  middle  of  entrance  locks  ..... 
Excavating  the  inside  of  the  dock  to  the  depth  of  3 feet  under  the  level  of  the  top 
of  the  clap-sills,  90,720  cubic  yards,  at  Is.  Sd. 

Contingencies,  exclusive  of  the  expense  of  Acts  of  Parliament,  10  per  cent  . 


£. 

1,532 

17,361 

21,525 

4,200 

375 

345 


s.  d. 
10  0 
6 0 
16  6 
0 0 
0 0 
0 0 


5,670  0 0 
5,100  7 6 


3.  Eastern  Tide  Harbour. 

Cutting  foundations  of  walls  of  tide  harbour,  5200  cubic  yards,  at  2s.  6d. 
Ashlar  in  walls  of  tide  harbour,  5500  cubic  yards,  at  30s.  . 

Rubble  in  backs  of  walls  and  counterforts,  10,584  cubic  yards,  at  25s.  6d. 
Contingencies,  exclusive  of  the  expense  of  Parliament,  10  per  cent. 


£56,110  0 0 


650  0 0 
8,325  0 0 
13,494  12  0 
2,247  8 0 


£24,717  0 0 



4.  Proposed  Wet  Dock  in  Western  Tide  Harbour, 

Cutting  the  foundations  of  walls,  8163  cubic  yards,  at  2s.  Qd.  . . . 1,020  8 6 

Ashlar  in  walls,  lock,  and  part  of  north  wall,  5432  cubic  yards,  at  33s.  . . 8^962  0 0 

Rubble  in  walls,  7310  cubic  yards,  at  25 s.  6 d.  . . . . • . 9 320  5 q 

Taking  down  and  rebuilding  west  wall,  3451  cubic  yards,  at  27s.  . . . 4*658  17  0 

Cutting  foundations  of  west  wall,  2928  cubic  yards,  at  2s.  6 d.  ....  366  0 0 

Platforms,  dock-gates,  capstans,  chains,  &c.  of  lock  complete  . . . . 4 000  0 0 

Common  sewer  on  north  side  of  dock  ........  *210  0 0 

Excavating  the  bottom  of  the  dock  to  the  depth  of  3 feet  below  the  level  of  the 
tops  of  the  clap-sills,  48,055  cubic  yards,  at  Is.  3d.  . . . . .3  003  8 9 

Contingencies,  exclusive  of  the  expense  of  Acts  of  Parliament,  10  per  cent.  . . 3 154  4 9 


£34,696  0 0 
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: No.  138. 

Report  by  John  Gibb,  Esq.,  on  the  proposed  Works  in  Dundee  Harbour. 

Gentlemen,  _ Aberdeen, , May,  1831. 

Agreeably  to  your  instructions,  communicated  to  me  by  your  Secretary,  Mr.  Saunders,  who 
put  into  my  hands  the  plan  which  had  previously  been  submitted  to,  and  the  general  principle  ap- 
proved by,  Mr.  Telford  on  the  8th,  9th,  and  11th  ultimo,  I carefully  examined  the  harbour  of  Dundee ; 
also  attended  a meeting  of  your  Committee,  examined  your  quarries  at  Lochee  as  to  their  capa- 
bility of  producing  stones  sufficient  for  the  works  proposed;  likewise  attended  a meeting  of  a com- 
mittee of  the  Ferry  Trustees,  and  accompanied  the  Honourable  Colonel  Hallyburton  (one  of  their 
number)  to  the  harbour,  and  explained  to  him  the  improvements  contemplated ; had  several  commun- 
ings  with  your  Secretary,  and  Mr.  David  Peter,  your  Overseer. 

But  it  appeared  to  me  that,  by  the  plan  which  was  handed  me,  the  outer  or  western  protect- 
ing wall  wa3  only  intended  to  be  carried  to  within  about  100  feet  of  the  southern  point  of  the  eastern 
breakwater  of  the  Ferry  harbour,  which  would  have  a projection  of  this  length  only  to  be  a deposit 
for  mud,  as  it  is  obvious  that  the  accumulation  of  stuff  which  takes  place  in  this  harbour  is 
occasioned  by  the  flood-tide,  and  having  an  opening  left  on  the  outer  side  of  the  present  protecting 
pier,  so  that,  if  this  opening  is  filled  up,  and  all  projecting  points  got  rid  of,  the  water  running  through 
the  upper  arches,  on  the  ebbing  tide,  would  keep  the  ferry  harbour  clear  of  mud,  and  the  inside  of  the 
space  proposed  to  be  built  up  will  afford  well-sheltered  berthage  to  the  spare  steam-boat  and  sailing 
craft,  for  which  the  Ferry  Trustees  are  obliged  to  have  recourse  to  the  harbour  of  Dundee. 

1 The  extension  of  the  western  protecting  wall  of  Dundee  harbour  to  the  extremity  of  the  point 
of  the  breakwater  of  the  Ferry  harbour  will  have  another  beneficial  effect,  especially  as  the  direction 
of  this  wall  falls  to  be  laid  in  the  line  of  the  rocks  called  the  Gryces,  with  the  exception  of  one  which 
can  be  easily  quarried,  consequently  cover  this  dangerous  reef,  which  must,  whilst  they  remain 
exposed,  render  the  navigation  of  the  ferry  steamers  a matter  of  considerable  difficulty  and  risk 
in  strong  south-westerly  winds,  when  near  low  water.  And  were  it  not  for  the  very  superior  manner 
in  which  the  operations  of  this  ferry  have  hitherto  been  conducted,  the  Trustees  must,  ere  this  time, 
have  felt  the  difficulty  in  a much  greater  degree. 

They  will,  however,  when  the  new  protecting  wall  is  erected,  have  access  to  any  point;  and  when 
their  vessels  approach  the  harbour  in  stormy  weather,  it  will  be  no  difficult  matter  to  render  assist- 
ance, which,  with  an  insulated’structure,  as  it  is  at  present,  their  breakwater  is  comparatively  of  little 
utility  in  this  respect.  And  the  opening  between  it  and  the  western  wall  not  only  lays  the  Ferry 
harbour  open  to  east  and  north-east  winds,  but  renders  it  constantly  liable  to  be  filled  up  with  mud. 

I am  therefore  of  opinion  that  the  plan  proposed  will,  in  various  ways,  tend  greatly  to  improve  and 
preserve  the  Ferry  harbour  in 'a  much  safer  and  better  state  than  heretofore. 

By  the  plan  which  accompanies  this,  it  will  be  seen  that  I propose  that  the  present  western  pro- 
tecting pier,  with  the  exception  of  the  circular  head  and  small  piece  within  it,  shall  be  removed  and 
rebuilt  in  a straight  line,  between  the  extreme  point  of  the  Ferry  breakwater,  and  the  present  head, 
agreeably  to  the  transverse  section.  This  extension  will  increase  the  size  and  improve  the  shape  of 
the  dock  to  be  formed  within. 

The  tide  or  entrance  lock,  which  I have  endeavoured  to  place  in  the  most  advantageous  position  for 
egress  and  protection,  I recommend  should  be  made  175  feet  long,  clear  space  within  by  45  feet 
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• the  manner  represented  on  the  enlarged  plan,  and  to  have  the  sill  laid  at  18  inches  lower  than 
h nresent  tide-lock,  so  as  to  admit  of  large  steamers,  and  of  other  vessels  of  larger  dimensions  and  a 
Ireater  draught  of  water  than  the  present  entrance-lock.  _ 

The  „r0Und  which  will  be  acquired  on  each  side  will  also  give  accommodation  for  slips,  wood- 
yards  or  warehouses,  as  the  Trustees  may  afterwards  deem  most  advisable,  and  likewise  afford  great 

a1^ Iif  addition  to  the  extension  of  the  west  wharf,  so  as  to  unite  the  wharf  on  the  inside  of  the  new 

rotecting  pier,  the  present  west  wharf  must  be  taken  down  and  the  foundation  laid  to  the  proper 
d nth  and  the  wall  rebuilt  in  such  a manner  as  to  render  it  water-tight.  It  is  also  proposed  to  cut  a 
trench  across  the  root  of  the  present  projecting  jetty  for  a puddle-wall,  so  as  to  connect  with  the  puddle 
behind  the  north  walls  on  each  side,  and  to  extend  the  middle  jetty  in  the  manner  represented  on  the  plan. 

When  all  these  works  are  completed  the  western  wet-dock  will  possess  the  following  advantages 
over  the  present  dock,— a larger  lock,  18  inches  more  water,  and  consequently  capable  of  admitting 
a large  class  of  vessels,  and  of  having  more  quay-berthage. 

It  is  also  of  great  importance  to  the  mercantile  interest  to  obtain  this  great  additional  accommodation 
in  the  vicinity  of  the  busy  part  of  the  town,  so  near  the  present  places  of  business,  which  will  greatly 
economise  the  time  of  exporters  and  importers,  as  they  can  in  a few  minutes  walk  from  their  ware- 
houses to  the  quays. 

The  saving  of  cartage  will  also  be  considerable,  especially  in  the  articles  of  coal  and  other  raw  mate- 
rials as  most  of  the  large  manufacturing  establishments  are  situated  to  the  westward. 

The  Trustees  will  also  get  rid  of  the  constant  annual  expense  of  keeping  the  present  dry  harbour  clear 
of  mud,  and  the  inhabitants  who  live  in  the  vicinity  will  constantly  enjoy  the  pleasant  prospect  of  a sheet 
of  water  in  place  of  the  noxious  appearance  of  the  mud  every  six  hours. 

Before  proceeding  to  the  details  of  the  specification,  it  may  be  proper  to  give  an  outline  of  the 
manner  in  which  I would  advise  the  proposed  works  should  be  carried  into  execution : — 

1.  The  outer  face  of  the  western  projecting  pier  should  be  completed  for  the  whole  length  on  the  out- 
side, and  as  far  as  the  cross-wall  at  the  outer  end  of  the  entrance-lock  on  the  inside,  with  a sufficient 
embankment,  and  puddle-wall  at  the  back  of  the  outer  protecting  wall,  so  as  to  support  and  keep  it 
water-tight. 

2.  And  also  the  outer  wall  on  the  west  side,  filling  up  the  opening  from  the  Ferry  harbour,  with  a 
proper  embankment,  and  puddle  behind,  so  as  to  render  it  water-tight. 

* 3.  A coffer-dam  of  rubble-stone  will  then  have  to  be  carried  across  between  the  south  comer  of  the 
external  wall  of  the  present  wet-dock  and  the  inner  face  of  the  outer  protecting  pier,  having  a sufficient 
space  clear  for  constructing  the  tide- lock  within. 

When  this  dam  is  constructed  it  will  be  obvious  that  the  whole  of  the  interior  may  be  kept  dry  by  the 
assistance  of  a small  steam-engine;  and  thus  the  tide-lock  and  the  different  walls  connected,  toge- 
ther with  the  walls  on  the  inner  side  of  the  protecting  pier,  that  opposite  the  Ferry  harbour,  the  re- 
building of  the  west  wharf,  the  extension  of  the  middle  jetty,  the  excavation  of  the  harbour,  and,  in 
short,  all  the  works  in  the  interior,  may  be  completed  without  being  subjected  to  tides’  work. 

By  this  arrangement  the  Trustees,  should  they  deem  it  advisable,  can  carry  on  the  whole  of  the  opera- 
tions at  once,  saving  both  time  and  money,  besides  getting  their  works  executed  in  a much  more 
perfect  manner  than  it  is  possible  to  do  by  tides’  work. 

1 John  Gibb. 

To  the  Harbour  Trustees,  Dundee. 


gIR  Aberdeen,  May  11,  1831. 

Since  my  general  report  was  written  I have  considered  the  observations  in  your  letter  of  the 
6th  instant  respecting  the  breakwater.  As  far  as  I am  enabled  to  judge  from  what  you  state,  I do  not 
see  any  objections  as  regards  the  harbour  of  Dundee.  . But  if  a breakwater  shall  be  required  for  the 
protection  of  the  Ferry  harbour,  it  can  only  be  useful  if  constructed  nearly  in  the  direction  of  north- 
east and  south-west,  placed  at  such  a distance  from  this  harbour  as  to  leave  an  opening  of  at  least  90 
feet  at  each  end.  But  a breakwater  of  this  description,  although  it  did  afford  additional  shelter,  would 
occasion  much  more  difficulty  in  navigating  the  steamers.  I would  therefore  advise  not  to  attempt 
any  new  building  until  experience  has  shown  whether  any  would  be  found  necessary. 

James  Saunders,  Esq.,  Clerk  to  the  Trustees,  John  Gibb. 

Harbour,  Dundee. 


Mr.  Gibb’s  Second  Report  on  the  Harbour  of  Dundee. 

Gentlemen,  February  29,  1832. 

On  receipt  of  Mr.  Saunders’s  letter  of  the  22nd,  desiring  that  I should,  visit  your  harbour,  I 
made  the  necessary  arrangements  to  enable  me  to  come  here  with  the  least  possible  delay.  . _ 

Yesterday  I attended  a meeting  of  your  committee  of  works,  and,  after  receiving  their  verbal 
instructions,  some  of  the  gentlemen  accompanied  me  over  the  works  now  in  progress.  I have  since 
been  part  of  two  low-water  tides  on  the  work ; and  Mr.  Saunders  handed  me  a copy  of  the  mmu  e 
of  the  committee  of  the  1 1th  of  January  last,  on  all  which  I shall  endeavour  to  state  my  opinion. 

First.  It  appears  from  the  minute,  that  in  carrying  into  execution  the  works  necessary  for  con- 
verting the  present  dry  harbour  into  a wet  dock,  it  is  indispensable,  from  the  great  demand  tor 
berthage,  that  any  part  of  the  western  wall,  as  soon  as  it  can  be  rebuilt,  should  be  immediately 
occupied  with  shipping.  . , 

Second.  That  the  works  intended  to  be  done  should  be  carried  into  execution  with  much  greater 
expedition  than  the  present  scale  of  operations  is  calculated  to  accomplish ; and  the  additional  u nsi 
required  for  the  above  purpose. 

Third.  As  to  the  mode  of  pumping,  digging,  &c.  &c.  . , , . 

Fourth.  As  to  the  repair  and  reconstruction  of  the  crane  lately  damaged  m taking  out  he  s eam- 
boiler.' 

1 2 E 2 
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Appendix  C.  ' Fifth.  As  to  the  propriety  of  constructing  at  present  a more  powerful  crane  for  takin 

putting  in  boilers.  in& 0ut  and 

Dundee.  I shall  therefore  endeavour  to  state  my  opinion  on  the  different  points  referred  to  by  th 

No  139  niittee  of  works,  and  some  other  matters  which  have  occurred  to  me  as  necessary  to  be  attend  d t°™‘ 

ffibb-s  Second  Re-  th'Fes“tstete»ftte'??rks'  , t “ 

port  on  the  Har-  First.  11  aPPears  “at,  ln  order  t°  render  the  west  wall  as  speedily  as  possible  fit  for  berthage  a 
hour.  at  fche  same  time  carry  on  the  other  works  with  the  desired  expedition,  it  will  be  necessary  to  n Md 

without  delay  five  new  building  barges,  mounted  with  light  cranes,  and  to  convert  the  new  lb!!” 
lighter  into  a building  barge,  there  being  no  use  for  a lime-lighter  at  the  west  wharf,  because  it  win 
be  cheaper  and  better  to  work  the  lime  in  the  shed,  wheel  it  out,  and  put  it  down  to  the  buildin  • 
spouts.  But  I advise  that  the  new  barges  be  built  in  the  form  of  square  punts,  which  can  be  Ion" 
at  less  than  half  the  expense  of  the  crane-lighter  lately  built;  and  when  they  are  no  longer  reoui  d 
for  building,  they  can,  at  a trifling  expense,  be  converted  into  punts  suitable  for  conveying  stuff 
from  the  dredging- machine,  which  at  present  has  only  about  half  the  number  available  which  it 
could  keep  in  full  work  ; at  the  same  time  the  cranes  which  had  been  used  in  these  punts  could 
be  erected  on  the  railways  for  lifting  the  boxes  containing  the  stuff  taken  up  by  the  dredyin^ 
machine.  J u6tng- 

Second.  The  trustees  would  thus  be  enabled  to  carry  on  three  additional  compartments  in  re- 
building the  west  wharf,  and  also  three  additional  on  the  outer  and  sea-wall. 

Third.  As  it  will  be  some  time  before  the  work  arrives  at  a favourable  position  for  fixing  a steam^ 
engine,  I recommend  that  six  chain-pumps  be  procured,  which  would  be  much  more  suitable  for 
drawing  the  water,  especially  the  muddy  water,  when  the  foundation  comes  near  the  depth  than  the 
sludge-pumps  now  in  use,  which  are  better  calculated  for  the  top-lift.  1 also  advise  that  a belter 
mode  of  fixing  the  temporary  cofferdams  be  adopted,  of  which  I shall  send  a sketch  and  descriDtion 
in  a few  days.  * 

Asa  very  considerable  expense  is  at  present  incurred  by  the  mode  of  trimming  the  stuff  from  the 
dams  and  throwing  it  repeatedly  back  to  a sufficient  distance,  and  a good  deal  thrown  into  the  har- 
bour, which  has  again  to  be  relifted,  I recommend  that,  in  place  of  repeatedly  throwing  the  stuff 
from  the  bottom  by  the  shovels,  and  again  throwing  it  outwards,  as  soon  as  the  dam  is  put  in,  that  a 
crane-barge  should  be  laid  behind,  and  the  iron  boxes  should  be  alternately  filled  and  hoisted  up  to 
trucks  placed  on  a temporary  ladder-rail  laid  on  deck,  and  emptied  into  a scoop  behind;  and  at  the 
west  wharf,  where  a punt  cannot  be  got  behind,  one  of  the  dredging-punts  may  be  laid  alongside 
of  the  crane-barge  for  receiving  the  stuff,  which  could  be  carried  and  emptied  behind  the  walls  at 
high-water. 

Having  noticed  the  three  first  heads  of  your  committee’s  instructions,  I shall,  before  referring  to 
the  business  of  the  cranes,  take  the  liberty  to  offer  a few  general  observations  as  regards  the  con- 
ducting of  the  work. 

Although  it  is  of  the  first  importance  to  have  proper  utensils  and  materials,  where  works  of  such 
magnitude  are  to  be  carried  on  with  expedition,  at  the  same  time  it  must  appear  that  the  greater 
the  scale,  it  becomes  the  more  imperative  to  observe  the  strictest  economy  in  every  department. 

I therefore  advise  that  in  future  every  article  should  be  procured  by  advertising  for  contracts  for 
such  proportions  as  the  works  may  require  for  the  season. 

1st.  Say  sand  by  the  ton,  delivered  at  such  parts  of  the  work  as  the  superintendent  may  direct; 
for  which  purpose  the  superintendent  should  be  directed  to  examine  the  various  banks,  so  as  to  be 
able  to  specify  generally  where  it  could  be  procured. 

2nd.  Lime,  by  the  imperial  boll,  delivered  at  the  work,  both  from  Lord  Elgin’s  and  from  Teasses; 
the  latter  shipped  at  Largo  ; said  by  Mr.  Easson  to  be  very  good  for  water- work,  and  more 
profitable.  & 

^r.e*  A.  Pun*  and  crane)  mounted,  complete,  and  ready  for  working,  agreeably  to  model,  plan,  and 
specification,  for  a net  sum.  . 

4th.  Each  chain-pump,  agreeably  to  pattern,  at  a price  for  each ; to  obtain  which  I beg  to  recom- 
mend  that  the  chairman  apply  to  the  Aberdeen  Harbour  Trustees  for  one  of  theirs. 

5th.  Sludge-pump,  leathers  each  agreeably  to  pattern  and  weight. 

6th.  Water-boots,  agreeably  to  pattern  and  weight,  per  pair. 

Roman  cement,  first  and  second  quality,  per  barrel  delivered. 

8tb.  Ropes,  white  and  tarred,  common  and  hawser,  laid  pattern  and  common,  of  best  Riga,  Rhine, 
or  at.  1 etersburgh,  clean,  delivered  at  per  cwt. 

9th.  Chains  for  working  barrels  of  cranes,  which  I advise  should  be  used  as  being  much  more 
economical  than  ropes,  say  £ inch,  f,  £,  and  1 inch;  together  with  small  moorings  for  punts  of 
* Tmu  S?.?f  TWj:st  cable-iron,  and  short  links,  tested  to  a fixed  strain  before  delivered, 
ruth.  JNaus  oi  different  descriptions  as  may  be  required. 

11th.  Timber,  of  the  several  qualities  and  descriptions  as  may  be  required, 
btone  quarrying  &c.  &c.,  being  already  done  by  contract,  I have  only  to  advise  that  distinct 
specifications  as  to  dimensions  be  adhered  to,  so  that  the  trustees  do  not  pay  for  a greater  breadth 
of  ashlar- work  than  required,  as  being  more  expensive;  and  perhaps,  to  avoid  this,  it  would  be 
better  to  quarry  and  drive  by  the  cubic  foot  in  place  of  the  ton  weight ; and  therefore,  by  limiting 
the  quarrier  to  a maximum  breadth  of  ashlar  and  headers,  if  he  sent  them  greater  it  would  be  his 
own  loss.  6 

By  bringing  every  article  to  a fair  competition  I feel  quite  convinced  the  trustees  will  he  enabled 
to  effect  a great  saving  on  the  whole. 

Cast-iron  crane.— -With  regard  to  the  reconstruction  of  this  crane,  all  that  seems  necessary  is  to 
strengthen  the  spindle  immediately  below  the  plate  which  is  fixed  into  the  stone,  and  to  cast  the  new 
surface-plate  a full  circle,  perforated  so  as  to  give  an  opportunity  of  putting  more  bolts  into  the 
stone  all  round;  and  m case  the  present  stones  are  not  large  enough,  suitable  ones  should  be  laid  for 
this  purpose.  I do  not  think  it  advisable  to  increase  the  length  of  the  iib,  as  it  would  have  a tendency 
to  weaken  the  crane. 

In  conclusion,  I beg  to  recommend  a little  delay  before  coming  to  any  decision  about  the  erection 
of  a very  powerful  crane,  so  as  to  give  time  to  the  trustees  to  consider  whether  a more  safe  scheme 
can  be  adopted  for  moving  large  boilers.  Several  of  the  gentlemen  connected  with  the  trust  who 
are  conversant  in  these  matters  will  he  better  able  to  judge  of  the  propriety  of  waiting  a little. 
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T h ve  instructed  Mr.  Easson  about  the  squaring  of  the  beds  and  joints  of  the  ashlar-stone,  most  of 
. £ jiave  keen  very  imperfectly  done,  and  require  much  additional  labour  in  setting,  besides  a 
* t waste  of  lime ; and  also  to  keep  the  quarriers  to  a fixed  specification,  so  that  the  trustees  should 
Shave  to  pay  for  more  than  is  required.  ^ ^ 

The  Harbour  Trustees,  Dundee.  John  Gibb. 


Appendix  C. 
Dundee. 

No.  139. 

Gibb’s  second  Re- 
port on  the  Har- 
bour. 


Report  by  James  Leslie,  Esq.,  C.  E.,  on  the  proposed  Jetty  at  Broughty  Ferry. 

MEN  Dundee,  November  25,  1835.  . . 

GESTL  Agreeably  to  instructions,  I have  had  a survey  taken  of  Broughty  Ferry  with  a view  to  fixing  FerlT- 
non  a site  for  a harbour  or  jetty,  and  a sketch  of  the  general  plan  is  herewith  submitted  to  you, 

T L approved  of,  will  be  sufficient  for  lodging  in  compliance  with  the  standing  orders;  but  the 
weather  and  the  states  of  the  tide  prevented  the  soundings  from  being  taken  with  sufficient  accuracy 
for  making  out  detailed  plans  and  estimates. 

The  most  commodious  situation  would  probaby  be  that  shown  at  the  Castle  and  marked  No.  1 , but 
the  ulan  would  require  to  be  on  a pretty  large  and  expensive  scale,  as  the  sea-arm  of  the  south  pier 
must  necessarily  be  extended  as  far  as  the  rock  B,  which  otherwise  would  be  quite  in  the  way  of  the 
entrance.  The  average  dimensions  of  this  harbour  are  360  X 330  feet,  and  its  area  up  to  lugh-water 

ma<rve  ruts  very  strong  at  this  place,  and  I would  propose  to  form  the  mouth  of  the  harbour 
directly  opposite  the  tide,  and  thereby  cause  a current  to  run  through  the  harbour,  and  escape  by 
openings  fn  the  pier  A C over  the  low  part  of  the  castle  rock;  which  would  tend  to  prevent  any 
doposit  of  mud  from  taking  place  inside.  . . . , . . , 

This  site  has  the  advantage  of  being  opposite  ground  otherwise  unoccupied,  and  ot  being  tit  to  be 
easily  connected  by  means  of  a branch  with  the  Arbroath  Railway. 

It  may  however  be  objected  to  on  account  of  supposed  injury  to  the  salmon-fishings. 

The  other  site  proposed,  as  marked  No.  2,  lies  between  Fort-street  and  Dundas-street,  and  would 
he  the  most  convenient  for  the  fishermen.  e onn  » . 

It  is  also  the  place  where  the  water  deepens  most  rapidly,  there  being  at  the  distance  of  200  feet 
from  high-water  mark  a depth  of  10  feet  at  low  water  of  spring  tides  If  a mere  landing-place  for 
nassengers  be  all  that  is  required,  the  western  arm,  or  a modification  of  it,  will  be  sufficient  for  the 
purpose  • but  to  afford  shelter  to  the  fishing-boats,  and  safe  berthage  for  vessels  discharging  coal, 
lime  &c.,it  will  be  necessary  to  have  also  an  eastern  pier  for  protection  in  south-easterly  gales,  m 
which  case  it  may  be  proper  to  leave  some  openings  in  the  west  pier  to  cause  a current  to  run  through 
the  harbour.  The  average  dimensions  of  this  plan  are  270  x 165  feet,  and  its  area  is  a little  more 

thTwo  other  plans  for  a jetty  merely  are  shown  at  the  foot  of  Fort-street  and  Gray-street,  and  are 
respectively  numbered  3 and  4.  . 

As  a criterion  to  judge  of  the  dimensions  spoken  of,  I may  mention  that  the  area  of  the  Dundee  tide 
harbour  is  44  acres,  and  that  of  the  Craig  pier  1#  acres.  _ _ . , , 

I beg  leave  likewise  to  submit  to  you  a plan  of  a low-water  pier  upon  the  Beacon  Rock,  and  the 
space  between  it  and  the  Fowler  Rock,  connected  with  the  eastern  sea-wall  by  means  of  a suspension 
bridge  or  a roadway,  otherwise  supported  upon  some  description  of  open  work,  which  would  form 
no  obstruction  to  the  set  of  the  tide  along  the  face  of  the  wall,  the  details  of  which  may  hereafter  be 

arranged'  I am,  &c., 

The  Trustees  of  Dundee  Harbour.  James  Leslie. 


No.  1-40. 

Leslie,  on  proposed 
jetty  at  Broughty 


Account  of  Dundee  Barbour,  and  of  the  progress  of  its  ImprovemaUs,  by  James  Leslie,  Esq., 
Cor.  M.  Inst.  C.  E.,  Engineer  of  the  Works. 

Dundee , December,  1838. 

In  the  following  notice  it  is  to  be  understood  that  my  personal  observation  goes  back  only 
to  the  spring  of  1832.  , „ , - ..  . „ , 

The  town  of  Dundee  is  situated  on  the  north  shore  of  the  river  Tay,  or  rather  of  its  estuary, 
which  at  that  place  is  a mile  and  a half  in  width ; but  it  contracts  at  Broughty  Ferry  about  4 miles 
farther  down  to  a strait  of  'ths  of  a mile  across.  There  are  sandbanks  on  the  right  hand  consider- 
ably above  the  level  of  low-water  for  the  distance  of  6 miles  below  Broughty  Ferry,  and  there  is  no 
free  passage  to  the  southward  at  low-water  before  rounding  the  Fair-way  Buoy  o ay,  w 
placed  12  miles  below  the  harbour  of  Dundee.  . . , 

The  mouth  of  the  river,  as  fixed  by  a decision  of  the  House  of  Lords  in  a matter  concerning  the 
salmon- fishings,  is  at  the  Gaa  of  Barry,  5 miles  below  Broughty  Ferry  ; and  the  bounds  of  the  har- 
bour within  which  dues  are  levied  extend  12  miles  alongshore  from  the  mouth  of  the  river  to  mver- 
gowrie  Burn,  a distance  of  3 miles  above  Dundee.  . . , ■ > 

The  earliest  authenticated  plan  of  Dundee  harbour  that  has  come  under  my  notice  is  the  annexed, 
which  is  extracted  from  Sraeaton’s  Reports,  vol.  iii.,  p.  54,  edit.  1812,  to  which  I beg  to  refer. 

The  harbour  was  then  about  4*  acres  in  extent,  with  protection  piers  on  the  east  and  west,  ana  two 
insulated  breakwaters  on  the  south  or  sea  side,  which  formed  one  principal  and  two  narrow  entrances 
on  that  side.  . , - 

There  was  likewise  a small  basin  of  about  one-third  of  an  acre  for  penning  up  e seR"^,er. 
the  purpose  of  scouring  out  the  harbour  by  means  of  sluices;  hut  the  Tay  brings  own 
great  deal  of  mud,  which  is  deposited  and  accumulates  rapidly  wherever  there  is  still  water;  and  the 
sluices  do  not  seem  to  have  been  adequate  to  keep  the  harbour  clear. 


No.  141. 

Leslie,  on  the  pro- 
gress of  improve- 
ments in  the  Har- 
bour. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Dundee. 

No.  141. 

Leslie,  on  the  pro- 
gress of  improve- 
ments in  the  Har- 
bour. 


Mr.  Smeaton,  who  was  consulted  for  a remedy,  recommended  that  the  sluices  should  be  increas  d 
both  in  size  and  number;  and  that  6 tunnels  should  be  formed  in  the  west  pier  and  one  in  the  east  in 
addition  to  one  already  existing  there,  for  the  purpose  of  allowing  the  current  of  the  tide  to  flow 
through  the  harbour  and  assist  in  keeping  it  clear.  The  date  of  this  Report  is  not  given,  but  most 
probably  it  was  about  the  year  1770.  The  recommendation  was  but  partially  complied  with,  as  onlv 
one  arch  of  about  20  feet  wide  was  constructed  on  the  west ; but  there  were  two  arches  in  addition  to 
the  old  one  formed  on  the  east. 

From  a plan  of  the  town  and  harbour,  published  in  1793,  it  appears  that  the  harbour  remained  in 
nearly  the  same  state  up  to  that  time,  except  that  a pier  of  180  feet  in  length  had  been  built  in  1788 
from  the  extremity  of  the  eastern  side  pier  and  pointing  towards  the  east,  or  nearly  parallel  with  the 
beach,  so  as  to  form  a new  harbour  within  it,  and  considerable  embankments  had  been  made  into  the 
river  in  the  vicinity  of  the  harbour  for  timber  and  ship-building  yards,  partly  by  the  Town  Council 
but  chiefly  by  private  individuals.  An  insulated  breakwater  was  built  in  1803  upon  a rock  in  the* 
direction  of  the  outer  pier  last-mentioned  (see  No.  3),  so  as  to  give  additional  shelter  to  the  new 
harbour,  and  a private  dry  dock  was  built  in  1S12,  considerable  further  progress  having  been  made 
by  that  time  in  extending  the  adjoining  properties  towards  the  river. 

The  shipping  having  increased  considerably  by  this  time,  a want  of  better  accommodation  be<mn  to 
be  felt,  and  plans  were  furnished  by.  Mr.  Telford  and  Mr.  Stevenson  for  forming  a wet  dock  and 
otherwise  improving  the  harbour.  Eventually  the  second  design  by  Mr.  Telford  was  adopted  (see 
drawing  No.  3),  and  an  Act  was  obtained  in  1815  for  carrying  it  into  execution,  with  power  to  borrow 
money,  and  levy  dues  according  to  a new  scale.  The  duration  of  the  Act  was  for  15  years,  and  it 
constituted  a commission  to  manage  the  affairs  of  the  harbour,  which  until  then  had  been  in  the  hands 
of  the  Corporation. 

The  first  estimate  was  70,440/.  for  constructing  a wet  dock  of  64  acres,  with  a small  entrance  tide 
harbour  and  a graving-dock.  This  plan  seems  to  have  contemplated  the  alternative  of  leaving  the 
outer  protection  walls  unbuilt,  as  well  as  the  entrance  lock,  in  which  case  the  area  of  the  dock  would 
have  remained  as  a tide  harbour.  The  first  work  that  was  done  under  the  Act  was  in  building  a new 
quay  on  the  north  side  of  the  old  harbour,  and  filling  up  the  scouring  basin.  This  was  commenced 
in  August  1815. 

Mr.  Raffield  was  the  first  resident  engineer,  and  he  was  succeeded  in  July,  1816,  by  Mr.  David 
Logan,  now  engineer  to  the  Clyde  Navigation  Trustees. 

The  next  work  consisted  in  building  the  walls  on  the  north  and  east  of  the  dock,  the  eastern  outer 
quay-wall,  and  the  west  protection  wall,  and  in  constructing  the  graving-dock. 

The  west  protection  wall  was  completed  in  1820.  It  consisted  of  a rough  building  12  feet  wide  at 
the  top  and  about  24  feet  in  height,  with  a batter  of  2 inches  per  foot. 

The  outside  was  formed  of  ashlar-stones  set  on  edge,  and  inclining  from  the  perpendicular  at  an 
angle  of  about  30°,  being  about  18  inches  on  the  beds,  hammer  dressed,  and  without  any  mortar,  and 
the  hearting  was  filled  up  with  quarry  rubbish.  The  outer  head,  which  still  exists,  was  built  of  good 
ashlar  in  dovetailed  courses,  similar  to  the  masonry  of  the  Bell  Rock  Lighthouse. 

Before  this  wall  had  been  commenced  it  was  resolved  to  alter  the  original  plan  so  far  as  to  carry 
the  protection  wall  to  seaward  of  the  old  harbour,  in  order  to  enclose  it,  and  thereby  give  better 
shelter  and  berthage;  and  for  this  and  other  purposes  another  Act  was  procured  in  1819. 

The  outer  arm  of  the  east  protection  wall,  which  was  built  in  1822,  was  made  similar  to  the  last 
described,  except  that  it  was  23  feet,  with  a greater  diameter,  and  the  head  of  proportionally 
greater  diameter. 

The  west  side  of  the  old  harbour  was  rebuilt  of  rough  masonry,  but  the  east  side  was  formed  of 
a good  quay-wall. 

All  the  walls  of  the  harbour,  and  those  surrounding  the  proposed  dock,  having  been  built,  and 
the  space  behind  filled  in  with  mud,  the  water  was  excluded  from  the  dock  by  means  of  a stone  coffer- 
dam in  the  winter  of  1824-5,  and  the  area  of  the  dock  was  then  excavated,  the  masonry  of  the  locks 
built,  and  the  gates  hung,  and  the  dock  was  opened  in  November,  1825.  The  lock  is  45  feet  in 
width  and  170  feet  in  length  between  the  gates,  and  the  depth  of  water  is  from  10 j-  to  17-g-  feet. 

Mr.  Telford’s  estimate  in  1814  was  ......  £70,440 

Hi3  additional  ditto  in  1829  ......  6,474 


^76,914 

The  gross  sum  expended  by  the  Commissioners  in  the  execution  of  the  work  was  120,466/.,  but 
of  this  there  was,  not  included  in  the  estimate,  for  the  purchase  of  a dredging  machine  and  apparatus, 
3450/. ; for  property,  8462/. ; purchase  of  Lochee  quarry  and  tools,  2250/. ; building  great  common 
sewer  along  Dock-street,  2383/. ; for' rebuilding  the  west  wall  of  tbe  dock,  instead  of  allowing  the 
old  wall  to  remain,  2205/.;  for  constructing  the  upper  part  of  the  east  protection  wall  in  a more 
substantial  form,  so  as  to  serve  as  a quay,  1205/. ; interest  of  money,  15,22 51. ; enlarging  the  graving- 
dock,  salaries,  expense  of  collection,  300/.  per  annum,  of  compensation  to  the  town,  &c.  &c. : so  flat 
on  the  whole  the  cost  of  the  works  did  not  exceed  the  estimate. 

There  was,  moreover,  a large  piece  of  ground  acquired  from  the  sea,  the  value  of  which,  in 
1825,  was  reckoned  at  7000/.,  and  I believe  it  is  now  worth  double  that  sum. 

The  purchase  of  the  quarry,  which  was  recommended  by  Mr.  Telford,  has  turned  out  a very  advan- 
tageous investment,  and  commands  a supply  of  stone  on  moderate  terms  from  other  quarries. 

To  explain  the  reason  for  extending  the  harbour  and  docks  so  far  into  the  sea  instead  of  excavating 
them  out  of  the  land,  as  is  done  with  much  propriety  in  many  other  places,  it  is  necessary  to  describe 
the  nature  of  the  locality. 

The  site  of  Dundee  is  a narrow  stripe  of  flat  ground,  extending  from  the  shore  of  the  Tay  to  a 
steep  rising  gronnd  on  the  north,  which  forms  a ridge  of  about  300  feet  in  height,  parallel  with  and 
at  the  distance  of  a mile  from  the  shore,  but  at  one  point  reaches  the  height  of  525  feet,  forming  there 
the  hill  called  Dundee  Law.  The  town,  being  thus  hemmed  in  on  both  sides,  can  only  be  increased 
by  creeping  alongshore ; and  being  an  increasing  place,  and  the  property  being  consequently  valuable, 
it  is  found  to  be  more  profitable  to  embank  into  the  river  than  to  purchase  ground,  which  is  all  fully 
occupied  and  generally  covered  with  buildings. 

Although  not  strictly  connected  with  the  shipping  harbour,  it  may  nevertheless  be  proper  to  mention 
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n the  years  1823  and  1826  the  Craig  harbour,  belonging  to  the  Tay  Ferry  Trustees,  was  Appendix  C. 

that  be  wee  J likewise  Newport  pier  on  the  opposite  side  of  the  Tay.  The  plans  were  by  Mr.  

construct  , ^ of  executing  the  two  was  about  22,000/.  The  Craig  harbour  was  sheltered  by  Dondee. 

insulated  breakwater  on  the  east,  and  has  3 arches  25  feet  wide  through  the  west  pier  to  allow  the  Nq.  U1 

tn  run  through.  . Leslie,  on  the  pro- 

The  harbour  remained  in  the  state  before  described  until  1829,  when,  notwithstanding  many  pre-  0f  improve- 
. ♦'  ns  when  the  works  were  commenced  that  the  dock  would  never  be  filled  with  vessels,  it  was  ments  in  the  Har- 
, ctlj  fVot  the  trade  had  increased  so  much  that  additional  accommodation  was  required  for  the  ship-  bour. 
found  tnat  me  , , , Mr.  Telford  and  Mr.  ' " " 


. . nd  accordingly  in  that  year  a plan  was  made  by  Mr.  Telford  and  Mr.  Jardine  for  constructing 

♦ docks  and  a tide  harbour  to  the  eastward.  See  drawing  No.  8.  However,  on  going  to  Parliament 
•1830  owing  to  the  Standing  Orders  not  having  been  strictly  complied  with,  it  was  found  that  the 
111  k could  not  be  carried  so  far  to  the  east  as  had  been  contemplated,  and  therefore  the  tide  harbour 
ff0r  * sed  was  given  up,  and  the  eastmost  dock  made  to  serve  as  a harbour,  and  in  this  shape  the 
wL  passed.  See  drawing  No.  9.  Power  was  likewise  taken  to  convert  the  old  west  harbour 
"to  a wet  dock]  although  no  plan  was  lodged  for  that  purpose ; and  it  was  resolved  to  proceed  first 
with  this  part  of  the  works.  See  drawing  No.  9.  , . . . 

The  Act  of  1830  vested  the  property  of  the  harbour  in  a perpetual  trust,  and  authorised  the  town 
to  claim  compensation  from  the  Harbour  Trustees,  which  was  finally  adjusted  by  arbitration  at 

2?The  plan  and  specification  of  the  west  dock,  now  called  Earl  Grey’s  Dock,  were  made  by  Mr. 
fibb  of  Aberdeen,  in  1831,  and  examined  and  approved  of  by  Mr.  Telford,  and  the  work  was 
commenced  in  the  autumn  of  the  same  year,  when  a portion  of  the  west  wall  was  built,  as  like- 
wise a landing-slip  for  the  Ferry  Trustees ; which,  together  with  a scouring  tunnel  from  the  new 
dock,  were  given  as  an  equivalent  for  allowing  the  space  between  the  breakwater  and  the  shore  to 

^No^grea^progress  was  made,  however,  until  the  following  summer,  when,  four  new  crane-barges 
having  been  procured,  in  addition  to  the  two  already  employed,  the  operations  proceeded  more 
rapidly.  All  the  walls  required  to  be  new  except  the  north  and  east,  and  these  required  about  6 feet 

The  entrance  lock  was  originally  intended  to  be  45  feet  in  width  and  185  feet  in  length  between 
the  gates ; but  in  consequence  of  two  large  steamers  having  been  contracted  for  to  run  between 
Dundee  and  London,  it  was  agreed,  upon  an  application  from  the  Shipping  Company,  to  increase  the 
width  of  the  lock  to  55  feet,  and  the  length  to  215  feet.  . . 

The  depth  of  the  entrance  and  of  the  whole  area  of  the  dock  was  likewise  increased  one  foot, 
making  the  depth  of  water  from  13  to  20  feet,  according  to  the  state  of  the  tides.  The  outer  and 
quay  walls,  which  are  founded  on  rock  or  clay,  having  been  nearly  all  built  by  the  beginning  of 
summer,  1833,  it  was  intended  to  build  the  lock  that  year;  and  preparations  had  been  commenced 
for  excluding  the  water  by  constructing  a stone  coffer-dam  across  the  entrance  and  erecting  a steam- 
engine  and  pumps;  but  it  was  found  that  a sufficient  supply  of  sill  and  invert  stones  could  not  be 
procured  in  time ; and  therefore  the  building  of  the  lock  was  deferred  till  another  year,  and  the 
shipping  were  re-admitted  during  the  autumn  and  winter.  . . 

It  is  to  be  observed  that  the  stone  of  this  district  of  Forfarshire,  which  is  almost  all  of  a dark 
grey  sandstone,  and  similar  to  the  Kingoodie  or  Mylnefield  stone,  which  was  used  extensively  m the 
building  of  the  London  docks,  is  liable  to  split  with  the  frost  when  wet  or  newly  quarried , and, 
consequently,  it  is  necessary  to  suspend  the  quarrying  on  the  approach  of  winter,  or  to  be  very 
careful  in  covering-  up  the  exposed  surface  of  the  rock  and  the  newly  quarried  stones  with  spruce- 

During  the  winter  the  old  west  protection  wall  was  removed  from  the  interior  of  the  harbour 
outside  of  the  dock  entrance ; and  by  the  beginning  of  April,  the  area  of  the  dock  having  been  again 
cleared  of  vessels,  the  coffer-dam  was  begun  to  be  carried  up,  and  the  remaining  piles  driven  tor 
supporting  the  railways  for  carrying  the  portable  cranes  and  conveying  forward  le  ui  mg 
terials.  See  drawing  No.  10.  , , , . . , ■ . .. 

As  the  bottom  of  the  entrance  is  rock,  and  consequently  piles  could  not  be  driven  down  into  it, 
the  coffer-dam  was  consequently  formed  of  masonry  (fig.  1,  drawing  No.  10),  eing  wo  circ 
walls  4 feet  thick,  with  a space  of  5 feet  between  to  contain  a puddle  of  clay,  and  tied  together  by 
iron  bolts  passing  through  upright  wooden  fenders.  There  were  two  troughs  roug  e . , 

feet,  with  sluices  for  letting  out  and  excluding  the  water.  The  foundation  of  the  dam  required  to  be 
laid  like  the  other  walls  in  wooden  portable  dams,  which  were  allowed  to  remain  to  serve  for  removing 

the  foundation  of  the  stone  building  when  the  dock  was  finished.  , . „ 

The  water  was  shut  out  by  the  middle  of  April ; but  as  there  was  a great  dep  o mu  ° 
from  the  entrance,  it  was  the  beginning  of  May  before  any  of  the  inverts  could  be  laid ; and  at  first 
the  work  proceeded  slowly,  but  after  the  cranes  and  railways  were  fairly  completed  the  progress 
was  pretty  rapid ; and  as  it  was  quite  necessary  that  the  dock  should  be  opened  by  the  following  win  e , 
the  work  was  carried  on  by  double  squads  by  day  and  night.  . . _ , 

The  underfooting  of  the  north  and  east  walls  was  completed  by  the  beginning  of  August,  and  the 
excavation  of  the  dock,  which  was  chiefly  mud,  but  partly  also  a very  hard  rock,  was  completed  by 
the  middle  of  September.  The  gangways  for  carting  away  the  stuff  from  the  excavation  were  then 
removed,  and  the  gaps  in  the  walls,  which  had  been  left  for  them,  were  built  up. 

The  taking  down  of  the  coffer-dam  was  immediately  commenced,  and  vessels  of  small  draught  ot 
water  admitted  into  the  dock;  but  there  was  a good  deal  of  difficulty  m removing  the  foundation, 
which  was  considerably  below  low  water,  and,  as  before  stated,  required  to  be  done  y ® 

wooden  dam  surrounding  it,  from  which  the  water  required  to  be  pumped  each  tide,  but  the  wnoie 

was  removed  by  the  middle  of  December.  . qiWl7  . 

The  masonry  and  excavation  of  the  lock  cost  about  9000 Z.,  and  the  gates i an  s u , •.  * 

thus  making  the  whole  of  the  lock  12,000/.  The  excavation  of  the  dock  cost  2300/.,  and  the  whole 
expense  of  constructing  the  dock  and  entrance  lock  was  as  nearly  as  possible  4b,00U!.,  not  reckoning 

the  interest  of  money  during  the  time  the  work  was  going  on.  

Several  minor  improvements  have  been  effected  in  Earl  Grey  s Dock,  such  as  erec  g p 
shed  (see  drawing  No.  14)  on  the  east  side  with  sliding  doors  so  as  to  shut  quite  clue, , *nd  * g 
shed  over  the  projecting  tongue  or  quay  (drawing  No.  15)  where  the  London  an 
He,  and  this  being  shut  in  with  gates  at  the  north  end  is  considered  a great  convenience. 
x A branch  of  the  Dundee  and  Newtyle  Railway  has  also  been  brought  down  to  the  west  quay,  with 
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offsets  close  to  the  dock  sides,  for  discharging  coals,  &c.  into  the  waggons,  and  for  shipping  c 

Two  or  three  4-ton  cranes  are  now  being  erected  on  the  quays ; and  it  is  also  intended  to  h 
cured  immediately  a 30-ton  crane  for  lifting  the  boilers  of  large  steam-vessels.  This  era  • 6 pro' 
placed  on  the  north  side  of  the  entrance  lock.  ne  ls  be 

-leas  in  nn  row-  mucb  advantage  had  accrued  from  the  possession  of  Lochee  Quarry,  that  the  Trust 

mendin  ' tile  War  cbased  a considerable  addition  to  it  in  1833.  The  distance  from  the  harbour  is  2\  miles  an.68  P?r~ 
hour.  took  a lease  in  1833  of  the  Quarry  of  Pyotdykes,  nearly  5 miles  distant.  A considerable  sunnier 

stones  has,  however,  all  along  been  got  from  Mylnefield,  and  at  about  the  same  cost  as  from  A 
Harbour  Quarry;  but  during  the  building  of  the  lock,  while  there  was  a difficulty  in  procurin  ^ 
adequate  supply,  coping  and  invert  stones  were  procured  at  a higher  rate  from  other  Quarried?" 
greater  distance.  h sau 

The  operations  had  not  in  the  mean  time  been  confined  to  the  construction  of  the  western  d l- 
The  constantly  increasing  trade  had  made  it  evident  that  further  accommodation  would  soon  be 
quired;  and  therefore  it  was  resolved  in  spring  1833  to  set  about  forming  part  of  the  7>roi nm 
eastern  dock,  by  building  1000  feet  in  length  of  the  outer  or  sea  wall,  and  600  feet  of  the  south  ro- 
of the  dock,  so  that  the  area  included  between  them,  when  shut  in  by  a temporary  wall  across  t 


eastern  dock,  by  building  1000  feet  in  length  of  the  outer  or  sea  wall,  and  600  feet  of  the  south  roall 
of  the  dock,  so  that  the  area  included  between  them,  when  shut  in  by  a temporary  wall  across  th 
end,  might  serve  to  contain  the  mud  lifted  by  the  dredging  machine  and  the  spare  stuff  excavated 
from  the  bottom  of  the  west  dock,  and  would  eventually  form  a piece  of  valuable  ground  while  th 
space  inside  of  it  would  serve  as  a tide  harbour  for  small  craft,  which  had  come  to  be  much  needed 
m consequence  of  the  old  tide  harbour  on  the  west  being  so  much  curtailed  in  dimensions  by  takino- 
the  greater  part  of  it  to  form  a dock.  The  estimate  of  this  work  was  18,500/.,  and  a length  of  im 
feet  of  the  walls  was  built  by  the  spring  of  1834.  8 

Before  these  works  were  commenced,  the  Trustees  had  resolved  to  enlarge  the  dimensions  of  the 
new  dock  beyond  those  of  the  Parliamentary  plan,  and  the  position  of  the  south  quay-wall  was  shifted 
so  far  to  the  south  as  to  allow  of  an  entrance  being  made  to  the  graving-dock  from  the  east  at  a 
future  time  if  it  should  be  thought  proper  to  divide  it  into  two ; and  in  order  to  keep  the  dock  and 
the  ground  to  be  embanked  to  the  south  of  it,  more  nearly  of  a parallel  shape,  the  eastern  end  was 
carried  90  feet  farther  up  the  beach,  or  so  far  as  the  Act  authorised  a deviation  from  the  line  laid 
down. 

It  was  also  agreed  to  remove  the  outer  part  of  the  old  east  protection  wall,  as  the  berthage  alone- 
side  of  it  was  much  exposed  to  south-westerly  gales  (see  plans  9 and  16),  while  in  the  anale  formed 
by  the  two  quay-walls  built  in  lieu  of  it  there  is  good  shelter. 

Openings  were  left  in  the  east  wall  of  the  old  harbour  for  two  building-slips,  and  for  a repairine- 
slip  on  Morton’s  principle;  and  to  form  a foundation  for  the  latter,  instead  of  filling  up  the  space 
with  mud  or  other  soft  materials,  a great  mass  of  the  rubble  heart  of  the  old  walls  was  laid  down  so 
as  to  consolidate  before  the  time  that  the  slip  was  to  he  erected. 

The  removal  of  the  two  old  protection  walls  from  the  area  of  the  harbour  was  a very  difficult  and 
expensive  work,  as  they  required  to  be  excavated  considerably  below  low  water,  so  as  to  level  the 
surface  of  the  harbour ; and.  the  long  stones  set  on  end  to  form  the  foundation  of  the  face  biddings 
were  very  hard  to  draw.  They,  however,  served  as  a sort  of  cofferdam  for  excavating  the  interior; 
an  whenever  a space  of  about  20  feet  in  length  was  quite  cleared  of  stones,  it  was  filled  up  with 
mud  trom  the  dredging  machine  to  displace  the  water  and  save  pumping. 

e aymg  down  of  so  much  mud,  and  the  pumping  of  the  muddy  water,  caused  a considerable 
deposit  in  the  harbour  at  that  time,  and  gave  rise  to  a clamour  that  this  was  owing  to  the  re-entrant 
angie  in  the  outer  walls  caused  by  preserving  the  two  old  heads  (see  No.  16),  and  which  it  was 
assumed  had  stopped  the  current  of  the  tide  from  running  past  the  mouth  of  the  harbour. 

± or  the  sake  of  symm etry  it  would  have  been  better  that  the  outer  walls  had  been  kept  in  a straight 
line  as  the  two  heads,  although  consisting  of  good  masonry,  were  scarcely  of  such  value  as  to  be 
r any  eviation  to  save  them;  but  at  the  same  time  I do  not  consider  that  any  evil  has  arisen 
t;w*e  r#m . e^°n  ™ere  y marrmg  the  appearance,  for  the  indentation  is  too  slight  to  have  any  percep- 
Up0ithe  current  running  Past  harbour.  The  ebb-tide  certainly  runs  with  less 
i £ aonS  tbe-W8sti>ar.t  of  tbe  outer  wall  than  is  desirable;  but  this  is  owing  to  the  deep 
jV*  rWe]  i 9ra’g  P.ler’  and  another  bay  about  half  a mile  farther  west,  at  a place 
led  the,  Magdalen  \ ard,  which  is  terminated  by  a jutting  point  of  rock  on  the  east, 
v 1 °,  . ese  tend  to  make  the  water  shoot  outwards  instead  of  directing  its  course  close  along- 
AtL in,C°n,SeqUTCe  an  uS}j  bfm>  has  f°rnaed  to  the  westward  of  the  harbour. 

Wlilm™'!"  bee"  drawn  to  this  evil ; and  I hope  that  at  no  very  distant  time  it  will  be  cured  by 
f -T?  . ° tbe  postward  from  the  point  of  the  Craig  pier,  and  embanking  the  ground 
? from.the  ?ea’  and  also  b7  filing  up  the  bay  at  the  Magdalen  Yard,  and  cutting 
away  the  projecting  point  of  rock.  6 

entrance  *0  the  harbour  are  situated  some  low  rocks  called  the  Gryces  (An- 
mined  dfmnoe  IV  W & consider{dde  obstruction  to  the  shipping,  and  several  vessels  have  sus- 
low  Hde.  f 8 y e»“‘n*  ft^’rouna  on  them.  However,  by  taking  advantage  of  nearly  all  the  very 

b,asa"g  and  re"°™g  *•  ™ks'  v •»  “*'ir  "i 

.raonftA.^£rX’kr>00ll.h'ld  fT  fi".isbed,  “ before  mentioned,  the  whole  of  the  force  waa  pot 
Trustee,  rpcnlv  A ■ n,*  e*itwardj  but,  instead  of  terminating  them  at  the  extent  first  proposed,  the 
JET  V ff"  f163,5  10  forward  the  walls  so  as  to  enclose  the  whole  of  the  space 

herfb^  dkner  n f°Ck  a"d  b>ck,  and  to  th,  weal  of  the  new  tide  harbour,  and 

Jmvh  hirTenT  f ' ™"-wnII.  The  wall  on  the  sooth  side  of  the  lock  is  quite 

Jf  the’lock  LTl  rt,  H r “ lhe  time,  hut  to  form  eventually  the  booking 

the  fir  t ^?w,  OS  mm  Jh?h  W1"  16  tailea  int°  il-  The  estimated  cost  of  this  addition  In 

U C05t  of  fiIU“8  the  ^ 

ppff.lVr/°p“f  d?-i0n  °jthe  ■in”'r  r1-  “d  ”f  »bout  900  feet  of  the  outer  wall,  was  laid  in  portable 
Son  ^ir STh  hh  1 V 8JT  ^ 17> ; b,“  “ gol«h>g  to  the  eastward,  where  the  found- 

ation required  to  be  about  1 1 feet  below  low  water  to  get  to  the  bard,  as  there  was  no  particular 

Sre‘n?i?d  lfr”d'”gU?e  out“walI;ntb‘sra“n=r,  it  not  being  intended  to  serve  as  a quay,  a 
Ie.ss  Skp'1'8*™  ™de  of  founding  was  adopted.  A dlep  trench  was  first  dug  out  by  the 
dredging  vessel,  and  a mound  of  stones  and  rubbish  laid  down  in  the  track. 

Ihe  stones  were  allowed  to  remain  a considerable  time  to  consolidate,  when  they  were  levelled 
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1 wri  and  the  wall  founded  on  them  by  a course  of  long  stone3  set  on  edge,  the  lower  bed  being 
about  a foot  below  low  water  of  spring  tides.  _ . 

There  is  some  subsidence  in  this  wall  after  the  full  weight  is  on  it,  and  consequently  it  is  necessary 

bring  it  up  equally  and  gradually,  and  to  allow  it  to  stand  for  some  time  with  the  two  upper  courses 
laid  on  loose  until  it  has  come  to  its  bearing.  For  a section  of  this,  as  well  as  of  the  other  harbour- 
walls  see  No.  18. 

In  order  to  allow  the  filling  up  of  the  ground  to  proceed  more  rapidly,  and  also  to  deepen  the  area 
f the  dock,  a new  dredging  vessel  of  16  horse-power  was  procured  in  1835,  at  a cost  of  nearly  4000/. 
° The  machinery  of  this  dredger  was  made  by  Mr.  Borne,  of  the  Tay  Foundry,  Dundee.  It  gene 
rally  lifts  about  700  tons  of  stuff  per  day,  when  working  two  tides. 

The  plan  pursued  in  embanking  is  first  to  fill  up  the  ground  from  hopper-punts  as  high  as  the  tide 
will  allow  them  to  discharge,  and  then  to  empty  the  mud  with  shovels  over  the  side  of  a common 
hollow  punt  until  the  ground  gets  nearly  as  high  as  the  tide,  so  that  the  most  shallow  vessels  cannot 
float  over  it.  The  remaining  height  is  then  made  up  by  heaving  up  the  mud  in  cubical  boxes  by  a 
counter-balance  crane,  and  setting  them  on  a waggon  which  is  run  along  a temporary  railway  to  the 
desired  place,  where  the  box  is  capsized  and  the  mud  turned  out,  when  the  box  rights  itself  again. 

These  boxes  are  of  plate  iron,  and  hold  nearly  20  cubic  feet  of  mud  each,  which  weighs  18  cwt., 
and  there  are  27  boxes  in  a punt.  This  mud  makes  excellent  puddle,  as  it  runs  into  every  crevice 
and  is  quite  impervious  to  water,  except  what  is  taken  up  in  places  exposed  to  the  wash  of  the  sea, 
which  is  more  or  less  sandy,  but  it  weighs  very  heavy  against  the  walls,  being  above  one  and  a half 
times  as  heavy  as  water  and  nearly  liquid. 

A laro-e  quantity  of  earth  and  rubbish  from  foundations  of  houses  in  the  town  is  likwise  carted 
down  to°the  harbour,  and  for  this  a small  sum  is  paid,  as  it  forms  a good  solid  surface  over  the  mud. 

Drawings  of  the  new  dredging  vessel  and  of  the  mud  apparatus  are  given  in  Nos.  19,  20,  and  21. 

The  walls  are  now  all  finished  round  the  space  to  the  south  of  the  dock,  and  it  is  more  than 
half  filled  up.  . . 

A large  common  sewer  runs  along  Dock-street,  having  communications  by  sluices  with  the  two 
docks  for  the  purpose  of  scouring,  and  it  is  the  outlet  also  of  a small  stream  which  runs  through 
the  town  and  supplies  water  to  a number  of  steam-engines  along  its  course. 

This  sewer  discharges  into  the  north-west  comer  of  the  new  eastern  dock,  and  it  became  necessary 
that  the  water  should  be  conveyed  to  the  eastward  past  the  dock,  and  discharged  into  the  open 


naroour.  _ . 

In  1836,  in  consequence  of  the  foundations  of  the  quay-walls  then  in  progress  being  very  deep 
and  difficult,  it  became  impossible  to  get  so  much  founded  during  the  spring  tides  as  to  furnish 
work  for  the  masons  in  building  the  upper  part  of  the  walls  during  the  neaps ; and  as  the  sewer 
before  mentioned  did  not  require  to  be  carried  any  deeper  than  merely  to  get  a solid  foundation, 
which  at  that  place  was  within  a foot  or  two  of  the  surface,  it  was  accordingly  resolved  to  proceed 
with  the  building  of  the  sewer,  which  was  of  considerable  advantage,  as  it  could  be  founded  at  very 


moderate  ebbs. 

The  masonry  of  the  sewer  is  carried  up  to  the  level  of  the  quays  so  as  to  carry  a boundary-wall 
(see  No.  18),  which  is  to  divide  the  quay  from  the  street,  as  the  new  dock  is  to  be  completely 
enclosed  instead  of  being  left  perfectly  open  like  the  other  two. 

The  sewer- wall  will  be  sufficient  to  retain  a bank  of  mud  behind  it,  which  will  serve  to  exclude  the 
tide-water  on  the  north  side  of  the  dock  after  it  shall  have  been  shut  by  the  quay-walls,  and  a 
cofferdam  across  the  entrance  on  the  east;  and,  therefore,  it  has  been  thought  advisable  to  defer  the 
building  of  the  north  quay-wall,  which  is  70  feet  south  of  the  boundary-wall,  as  likewise  the  west 
quay-wall,  until  the  area  of  the  dock  shall  have  been  emptied  of  water,  in  order  that  it  may  be  exca- 
vated to  the  proper  depth  and  the  entrance  lock  built,  as  the  founding  of  these  two  walls  may  then 
be  done  so  much  more  economically  than  by  tide-work. 

In  pursuance  of  this  plan  the  lower  part  of  the  sewer  has  been  nearly  finished  as  far  as  its  outlet 
into  the  harbour.  All  the  west  quay -wall,  and  two-thirds  of  the  north  wall  of  the  entrance  harbour, 
are  built,  and  the  east  wall  of  the  dock  to  the  north  of  the  entrance  is  founded ; and  in  this  state  the 
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works  are  at  the  present  time,  as  shown  by  the  plan  No.  22. 

It  being  necessary  to  bring  a bill  into  Parliament  in  1836  for  power  to  borrow  more  money,  for 
establishing  a dock  police,  and  for  various  matters  that  required  amendment,  it  was  thought  proper  to 
take  that  opportunity  of  acquiring  power  to  extend  the  works  farther  than  the  Act  of  1830  per- 
mitted, and  accordingly  the  Act  of  1836  authorizes  the  construction  of  another  dock  to  the  east  of 
the  new  tide  harbour,  there  being  thus  a lock  on  either  hand  on  coming  into  the  harbour ; but 
as  this  dock  is  not  likely  to  be  required  for  a number  of  years,  a temporary  outer  wall  will  be 
constructed  to  the  east  of  the  tide  harbour  for  its  protection,  and  to  give  a proper  set  to  the 
flood-tide. 

The  estimate  framed  in  March,  1836,  was  150,000/.  for  one  dock  and  tide  harbour;  230,000/. 
for  two  docks  and  tide  harbour.  _ 

In  consequence  of  an  application  from  a number  of  the  inhabitants  of  Broughty  Ferry  for  a 
harbour  or  landing-place  there,  power  was  also  taken  to  build  a harbour  or  jetty  for  their  accom- 
modation, as  shown  in  the  Parliamentary  plan ; but  only  with  the  consent  of  the  proprietor  of 
the  ground  (see  Parliamentary  plan,  No.  23).  ...  . , . . 

Vessels  and  goods  are  to  pay  full  shore-dues  when  the  building  is  erected,  instead  of,  in  some 
cases,  only  half-dues,  as  at  present;  and  a sum  is  also  to  be  levied  on  passengers,  but  nothing  has 
hitherto  been  done  in  the  matter. 

The  Act  gives  also  authority  to  construct  a landing-place  at  the  Beacon  Rock  into  about  12  feet  at 
low  water,  and  to  construct  a suspension  bridge  out  to  it  from  the  eastern  sea-wall;  but  this  project 
cannot  of  course  be  carried  into  effect  until  the  ground  be  embanked  inside,  so  as  to  give  an 
approach  to  the  bridge.  , . . 

In  1837  a repairing-slip  was  constructed  on  the  east  side  of  the  old  harbour  on  Morton  s principle, 
or  as  more  commonly  still  called  a patent  slip.  It  is  calculated  for  hauling  up  vessels  of  800  tons, 
and  the  cradje  or  moving  carriage,  which  is  in  three  lengths  of  95,  35,  and  30  feet,  is  capable,  when 
they  are  joined  together,  of  taking  on  a steamer  of  170  or  180  feet  keel. 

The  ways  extend  200  feet  beyond  the  quay  into  the  harbour,  and  are  350  feet  above  the  quay  into 
the  yard;  and  three  vessels  of  about  300  tons  can  be  taken  up  above  the  bridge.  The  ways  have  an 
inclination  of  1 in  18,  and  go  down  to  the  depth  of  3 feet  below  low  water  of  spring  rides ; and  as 
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they  rise  8 feet  above  the  ground  at  the  upper  end,  a roadway  is  made  through  below  so  as  not  t h 
interrupted  by  the  chain,  and  cellars  are  constructed  under  the  upper  part  of  the  slip  for  holding ?' * 
shipwrights’  tools,  &c.  &c.  ° ar’ 

The  purchase  is  wrought  by  a condensing  steam-engine  of  15-horse  power,  and  made  with  M 
levers  in  the  manner  of  a marine  engine,  as  the  crank  shaft  to  which  the  power  is  to  be  annlifS  ■ 
above  the  engine.  There  are  three  different  motions  for  the  pitch-chains,  according  to  the  wei  ht 
of  the  vessel  to  be  hauled  up,  and  at  the  rate  of  4,  7i,  and  15  feet  per  minute  with  the  engine  eoine  30 
strokes,  but  a delay  of  about  three  minutes  takes  place  at  each  fluting  of  the  chain,  which  is  ineen  l 
done  every  40  feet,  or  two  lengths  of  chnin-rods;  but,  in  the  case  of  a vessel  occupying  the  top  ofT 
slip  while  another  is  being  hauled  up  below,  it  is  more  convenient  to  take  out  one  rod  at  a time  of 
20  feet. 

Any  vessel  under  500  tons  burden  is  hauled  up  by  a single  chain  working  on  a pitch-wheel  in  the 
centre  line  of  the  slip ; but  for  larger  vessels  two  chains  are  used  working  at  equal  distances  off  th 
centre,  and  connected  at  the  lower  end  to  the  carriage  by  a segment  of  a circle  turning  on  its  centre6 
so  as  to  make  them  bear  equal  strains. 

The  chain-rods  are  22  inches  diameter,  having  thus  an  area  of  4’43  inches,  and  the  links  of  the 
pitch-chain,  which  are  11£  inches  long,  have  a sectional  area  of  6 inches.  There  is  a barrel  on  the 
third  shaft  which  has  four  times  as  quick  a motion  as  the  main  shaft  for  the  purpose  ofhaulino-un 
the  empty  carriage  after  a launch,  which  is  done  by  a common  short-linked  f-inch  chain  and°thls 
chain  and  barrel  are  also  used  for  bringing  up  any  small  craft  of  below  40  tons. 

When  a vessel  has  been  hauled  up  to  the  place  where  she  is  wanted,  if  the  keel  should  require 
repair  or  renewal,  or  if  the  cradle  be  wanted  for  another  vessel,  then  the  first  is  raised  up  by  means 
of  screws,  and  blocked  and  shored  up  in  that  position  until  the  carriage  be  replaced  again  for  the 
purpose  of  launching  her.  Any  vessel  of  ordinary  weight  is  allowed  to  go  by  the  run  as  in  an 
ordinary  launch,  but  if  necessary  the  carriage  can  be  lowered  down  to  any  distance  by  the  steam- 
engine,  so  as  not  to  give  too  great  a velocity  before  entering  the  water.  Three  vessels,  measuring 
on  the  aggregate  about  800  tons,  have  been  blocked  up  off  the  cradle  at  one  time,  and  another  vessel 
hauled  up  below  and  repaired  on  the  cradle.  The  keel-blocks  are  of  cast  iron,  with  an  opening 
through  for  the  chains  to  work  in  when  hauling  up  another  vessel  below. 

The. slip  was  opened  in  December  last,  but  several  alterations  and  improvements  have  been  made 
on  it  since,  and  a cast-iron  foot  swivel- bridge  has  just  been  erected  across  the  entrance.  The  details 
of  the  slip  are  given  in  drawings  Nos.  24,  25,  26,  27,  and  28. 

It  is  intended  to  connect  the  engine  with  a saw-mill,  &c.,  for  the  use  of  parties  using  the  slip. 

The  whole  expense,  including  the  engine-house,  masonry  of  purchase,  &c.,  was  about  9000?.;  but 
a great  part  of  this  was  incurred  in  bringing  up  deep  foundations  for  the  masonry,  and,  had  the 
ways  been  laid,  as  there  is  frequently  an  opportunity  of  doing,  on  an  open  gravel  beach,  where  there 
is  no  deep  founding  required  or  quay-walls  to  build,  the  expense  would  not  have  exceeded  6000?. 

Various  opinions  are  entertained  as  to  the  respective  merits  of  the  graving-dock  and  the  slip; 
and  I believe  that  the  advantages  and  disadvantages  are  pretty  nearly  balanced  ; but  it  will  soon 
be  seen  which  is  the  favourite  here,  as  they  have  been  opened  to  the  public  at  precisely  the  same 
rate  of  dues. 

The.  comparatively  small  expense  of  the  construction  of  a slip  will,  however,  insure  its  being 
extensively  used  in  many  places  where  a graving-dock  is  beyond  the  means  at  disposal. 

The  chain-rods  of  the  slip  were  specified  to  be  tested  with  a strain  of  12  tons  per  square  inch, 
which  gave  an  aggregate  of  53  tons  on  the  area  of  4'43  inches;  and  as  there  was  no  testing- 
machine  at  hand  of  sufficient  power,  the  plan  adopted  was  to  connect  a number  of  the  rods 
together,  and,  making  fast  the  lower  end  to  a buttress  across  the  lower  end  of  the  slip,  to  apply 
a strain  to  the  other  end  by  means  of.  the  engine  and  purchase- machinery ; and,  by  calculating  the 
deflection  proper  to  the  required  tension,  and  heaving  up  the  chain  until  it  rose  to  a point  at  the 
ce^fe  corresponding  to  that  deflection,  the  proper  strain  was  ascertained  to  a nicety. 

The  length  between  the  points  of  suspension  is  380  feet,  the  weight  of  the  chains  6688  lbs.,  and 
the  deflection  consequently  2 feet  8 inches.  Four  of  the  rods  broke  with  the  strain,  chiefly  at  the 
weldings,  hut  all  the  rest  held  good. 

During  last  summer  the  iron  gates  of  Earl  Grey’s  dock  were  raised  up  about  7 feet  out  of  their 
places,  so  as  to  have  the  lower  parts  examined  at  low  water,  to  ascertain  whether  the  limnoria  had 
been  able  to  make  any  entrance  between  the  sheathing. 

The  gates  were  suspended  by  three  sets  of  chains  passed  round  the  lower  bar,  and  wrapped  round 
with  mats  to  prevent  them  hurting  the  timber,  and  the  lifting  was  done  in  the  manner  shown  in 
drawing  No.  29,  by  using  six  jack-in-the-box  screws  belonging  to  the  patent  slip,  and  blocking 
up  the  cross-heads  under  the  chains  at  every  shifting  of  the  screws. 

In  this  way  in  each  of  four  succeeding  spring  tides  one  leaf  was  lifted,  scraped,  scorched,  and 

-e  and  sheathing  put  on,  and  then  lowered  again  into  its  place  within  two  days 

after  the  scaffolding  had  been  erected. 

. It  was.  found  that  the  worm  had  commenced  its  ravages,  and  that  the  precaution  had  been  taken 

just  m time  to  prevent  it  doing  mischief. 

The  terminus  of  the  Dundee  and  Arbroath  Railway,  for  which  an  Act  was  passed  in  1836,  is  at  the 
r^.w.  corner  of  the  wet  dock  now  being  constructed.  The  railway  was  opened  last  September 
trom  Arbroath  to  within  two  miles  of  Dundee,  where  there  commences  some  heavy  cutting  and  an 
embankment  from  the  sea. 

The  embankment  now  extends  up  to  the  eastern  side  of  Carolina  Port,  which  is  marked  on  the 
plan ; and  as  the  Harbour  Trustees  had  by  the  Act  of  Parliament  the  option  of  constructing  and 
holdmg  possession  of  that  part  of  the  railway  which  comes  within  the  limits  of  the  former  Harbour 
Act  oi  IBM,  viz.  to  the  westward  of  Carolina  Port,  they  have  accordingly  resolved  to  do  so,  and 
preparations  are  being  made  for  commencing  the  work  so  soon  as  the  railway  company  shall  have 
completed  their  portion  so  as  to  allow  materials  for  the  embankment  to  be  brought  from  the  deep 
cuttings  to  the  eastward.  In  other  respects  the  works  which  most  probably  will  be  done  next  season 
are,  to  found  and  build  a rough  wall  on  the  north  side  of  the  entrance  lock,  and  to  complete  the  east 
end  wall  of  the  dock  so  as  to  allow  the  space  included  between  it  and  the  tide  harbour  to  be  made  up, 
and  afterwards  to  proceed  with  the  walls  to  the  eastward  of  the  tide  harbour:  and  before  the  new 
dock  can  be  finished  the  walls  on  the  south  side  of  the  tide  harbour  will  also  require  to  be  built,  so 
as  to  shelter  the  dock-gates  from  the  easterly  sea. 
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, r i.g  not.  Strictly  speaking,  a part  of  the  harbour  works,  I may  nevertheless  be  permitted 
A1“2  farther,  that  money  was  voted  last  Session  of  Parliament  for  building  a custom-house  on 
to  ment  , belonging  to  the  Harbour  Trustees,  situated  on  the  east  side  of  King  William  the 

Fourth’s  Dock,  and  fronting  towards  Dock-street,  and  that  the  building  will  most  probably  be  com- 
menced next  spring.  James  Leslie. 

1st  April,  1845. 


ArrENDii:  C. 
Dundee. 

No.  141. 

Leslie,  on  the  pro- 
gress of  improve- 
ments in  the  Har 
bour. 


No.  142.  N0.  i42. 

Report  ly  Jams  lisu.,  Esq.,  C.  E„  regarding  the  opemtiom  ./  !..»  Kinnaird  and  tom  of 

11  u Paterson  on  the  Bed  of  the  Inver  Tay.  the  Tay. 

Dundee,  September  22,  1843. 

GESII,I  iffil  it  my  duty  to  call  your  attention  to  the  fact,  that  a long  dike  is  now  being  built  on 
the  north  shore  of  the  river  Tay,  opposite  the  march  between  the  properties  of  Lord  Kinnaird  and  of 
Pnlonel  Paterson  of  Castle  Huntly.  , , , . ... 

This  dike  extends  outwards  from  high-water  line,  across  the  north  banks  of  the  river,  with  a 
■ . t Dresume,  to  promote  the  silting  up  of  the  shore,  and  thereby  to  allow,  m time,  of  a portion 
Around  being  embanked  from  the  tide  and  rendered  arable,  in  the  way  that  has  been  done  by  other 
Lnrietors  on  the  north  side  of  the  river  between  that  place  and  the  mouth  of  the  Earn. 

P T do  not  know  what  is  to  he  the  length  of  the  dike,  as  the  advertisement  for  tenders,  of  which 
a ronv  is  annexed,  is  expressed  in  very  general  terms  ; but  I have  reason  to  believe  that  it  was  at 
one  time  contemplated  to  extend  it  above  two-thirds  of  a mile  out  from  high-water  mark,  and  that 
even  more  than  double  that  length  had  been  spoken  of,  which  would  have  carried  it  considerably 
more  than  half  way  across  the  river.  . 

Anv  encroachment  on  a tidal  river  or  estuary,  by  lessening  the  quantity  of  its  back-water,  must 
diminish  the  strength  of  the  scour  at  the  lower  parts  of  the  river,  and  must  thereby  tend  to  form 
bank*  there,  and  so  to  injure  the  navigation ; and,  therefore,  it  is  of  the  utmost  importance  to  the 
interests  of  the  harbour  of  Dundee,  that  the  estuary  of  the  Tay  should  not  be  encroached  on,  or  its 
capacity  diminished,  by  forming  embankments,  or  by  using  any  other  artificial  means  to  promote 
the  Milan*  up  of  its  shores.  It  may  be  a question,  whether  any  of  the  embankments,  or  other  works, 
that  have°been  already  executed,  or  are  now  in  progress,  be  of  sufficient  magnitude  or  importance 
to  render  mw  interference  with  them  expedient  or  advisable;  but  it  does  seem  indispensable  tha 
come  inquiry  ^should  be  instituted  ; for  it  is  very  evident  that  one  encroachment  leads  to  others,  and 
that,  iAbey  were  allowed  to  go  on,  without  being  objected  to,  they  would  soon  increase  to  such  an 
extent  as  to  be  attended  with  very  injurious  consequences.  . „ , m . ,, 

The  Magistrates  of  Perth,  or  the  Navigation  Commissioners,  if  they  do  not  encourage,  seem  at  all 
events  to  take  no  means  to  prevent,  encroachment  on  the  north  shore— their  object  being,  it  would 
channel,  as  much  as  possible,  to  the  south  shore ; and  with  that  v.etv 
Sy  ktely  brought  an  actS™,  and  got  a verdict  of  a jury,  for  the  removal  of  several  dikes  or  jetties 
on  the  property  of  the  Earl  of  Zetland,  between  Flisk  and  Newbui  gh. 

Now,  the  narrowing  of  the  river  may  be  of  advantage  to  the  ...  , 

Dundee,  and  more  especially  between  Perth  _and  S2 


ll’l  01  Aieuauu,  UCllYtthl  i lion.  - ' D . , . n 

Now?  the  narrowing  of  the  river  may  be  of  advantage  to  the  navigation  between  Perth  and 
Dundee,  and  more  especially  between  Perth  and  Newburgh,  but  it  1%de A^fL'^rth  shore  are 
navigation  at  and  below  Dundee;  and  the  long  dikes  extending  outwards  from flie  north & ore  are 
especially  hurtful  to  Dundee,  by  throwing  the  strength  of  the  current  over  to > the ■ south  s de  ot 
the  river,  to  which  there  is  already  too  great  a tendency  without  its  being  increased  by  artificial 


I have  &c., 

James  Leslie. 


(. Advertisement  referred  to.) 

Contractors  wanted  to  build  a Sea-Wall  at  Polgavie  Apply  to  James  MWn, 'at  CMtlehffl 
betwixt  and  the  24th  current  — CaetleUll,  May  10,  1843.-(Fi°m  Advert, se,  of  12th  and 
19th  May.)  , 


p Dundee , October  16,  1843. 

Gentlemen,  . ..  ; en  ;n  70Ur  minute  of  the  4th  instant,  I last  week,  ac- 

opposite  the  march  between  the  properties  01  Loin  minnanu  jun*  „i ... 

I measured  and  took  the  bearings  of  the  dike,  and  have  laid  it  down  on  the  , P'm- 
Tha  foundation  is  laid  to  the  extent  of  3110  feet,  or  * of  a mile,  out  from  high-water  mark  and 
in  a direction  bearing  S.  by  E.  by  compass.  The  building  is  completed  to  the  lengt h of  41  feet  .at 
which  distance  the  top,  which  is  about  level  with  high-water  o sPu  e>  > * „ 4 to  6 

surface  of  the  mud.  A farther  length  of  917  feet  is  raised  to  about  half  its  height,  or  torn .4 .to 8 
feet;  and  the  remaining  portion,  which  is  founded,  is  about  a foot  or  18  inches  m height  above  the 

’“/have  ^information  as  to  whether  it  be  intended  to  carry  out  the  W n|  b^ond  t^engi 
already  founded.  There  are  no  stones  laid  down  beyond  that  distance  to  indicate  my  rmmedmte 
intention  of  proceeding  farther;  hut  the  stones  at  the  end  are  not  laid  as  if wer«  ^ forma 
permanent  finish  to  the  building.  The  length  founded  IS  exactly  f of  the  whole  w.dth  of  the  river 
The  surface  of  the  mud-bank  at  the  outer  end  is  from  10  to  12  feet  below  the  level  of  kgh-wsiter 
of  spring-tides;  and  the  outer  end  of  the  dike  will,  accordingly,  if  carrie  p , vears  a^o 

the  inner  end,  be  10  or  12  feet  in  height.  Considerable  works  were  mokfn 

by  Lord  Kinnaird  with  the  view  of  gaining  land  to  the  westward  of  the  "if  ok S“maU 
of,  and  extending  along  the  shore  about  a mile  and  a third,  to  ° 8 ; . , narallcl 

shipping  harbour.  These  consisted  chiefly  of  wickerwork  fences,  o a g g 

with  <h!  shore,  so  as  to  intersect  each  other,  and  one  running  obliquely  dong _th we°  been 
Pow.  The  plan  shows  the  state  of  these  two  years  ago;  but  considerable  ^ddions  have  been 
made,  both  tb  their  number  and  their  lengths,  since  that  time ; and  just  now,  m some  places,  sub- 
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stantial  stone  dikes  are  being  substituted  for  the  wickerwork ; — in  particular,  for  that  fence  h‘ 
runs  out  at  right  angles  with  the  shore  to  join  the  one  running  obliquely  along  the  side  f th 
Pow,  and  which,  at  the  junction,  extends  about  as  far  out  from  the  land  as  the  present  end  of  th 
foundation  of  the  march  dike.  he 

The  area  that  would  be  enclosed  between  the  march  dike  on  the  east,  and  the  fence  alone  th 
east  side  of  the  Pow  on  the  west,  supposing  them  not  to  be  extended  beyond  their  present 
lengths,  would  be  340  acres;  but  the  effect  in  causing  a silting  up  would  be  very  great,  both  ab 
and  below  these  works,  as  well  as  upon  the  shore  opposite  the  property  of  Lord  Kinnaird.  °VC 
The  plan  shows  also  the  long  dikes  that  have  been  at  various  times  built  on  the  estates  of  SeasiMp 
and  of  Errol.  e 

I have  &c., 

James  Leslie. 


Further  Statement  prepared  for  the  purpose  of  being  sicbmittcd  to  Counsel. 


From  the  bar  or  mouth  of  the  river  Tay  to  Dundee,  a distance  ofll  miles,  the  width  at  low-water 
varies  from  three-quarters  of  a mile  to  about  a mile  and  three-quarters ; and  the  narrowest  place  viz. 
at  Broughty  Ferry,  is  nearly  a mile  in  width  at  high-water. 

Between  Dundee  and  the  confluence  of  the  Tay  and  the  Earn,  a distance  of  15  miles,  the  width 
of  the  estuary  at  high-water  varies  from  3 miles  at  Invergowrie  Bay  to  If  mile  at  Newburgh 
and  to  » of  a mile  above  Mugdrum  Island,  immediately  below  the  mouth  of  the  Earn  ; and  the  area 
is  about  17.800  acres,  or  27”-  square  miles.  Of  this  area,  about  four-sevenths  are  dry  at  low-water  of 
spring-tides— the  remaining  three-sevenths  being  under  the  level  of  low-water,  or  occupied  by  the 
fresh-water  channel  of  the  river. 

The  waters  of  the  Tay  and  the  Earn  bring  down  with  them  a great  quantity  of  alluvial  matter,  more 
especially  during  freshes;  and  there  is,  consequently,  a very  great  tendency  to  deposit  the  matter 
held  in  suspension,  wherever  the  velocity  of  the  current  is  diminished  by  the  river  widening  out  into 
an  estuary,  and  by  its  meeting  the  tidal  waters  of  the  ocean. 

The  sand  and  other  heavy  matter  is  frequently  deposited  in  large  quantities,  even  in  midchannel, 
wherever  there  is  an  eddy,  or  where  the  current  has  not  sufficient  strength  to  sweep  it  along;  while 
the  mud  and  other  lighter  particles  can  only  settle  down  to  the  bottom  in  those  places  where '’there  is 
neither  much  current  nor  wave  ; or,  if  it  do  settle  down  in  an  exposed  situation  during  quiet  weather, 
it  is  liable  to  be  washed  up  again  by  the  first  jabble  of  a sea  that  breaks  over  it ; but  in  perfectly 
sheltered  situations,  where  there  is  no  current,  the  deposit  is  extremely  rapid. 

T he  navigation  at  and  below  Dundee  is  kept  open  solely  by  the  rush  of  the  tidal  waters  into  and 
out  of  the  estuary  being  sufficiently  strong  to  sweep  away  the  sand  brought  down  by  the  river;  for 
the  mere  fresh  water  of  the  river  alone  would  never  suffice  to  keep  down  the  bar,  and  otherwise  to 
maintain  the  depth  necessary  for  the  lower  navigation. 

The  channel  of  the  united  rivers  above  Mugdrum  does  not  exceed  700  feet  in  width  at  low- water, 
or  one-sixth  of  the  width  at  the  strait  of  Broughty  Ferry ; and  except  during  freshes,  neither  the 
depth  nor  the  velocity  is  very  great. 

It  is  evident,  therefore,  that  the  body  of  water  which  finds  an  easy  passage  through  this  confined 
channel  would  be  of  itself  quite  insufficient  to  serve  as  a scour  to  the  mouth  of  the  river;  and  that 
it  is,  consequently,  of  the  utmost  importance  to  maintain  the  full  strength  of  the  tidal  current;  and 
for  that  purpose  to  preserve  entire  the  size  and  capacity  of  the  estuary,  and  not  to  allow  it  to  be 
encroached  upon  by  artificial  means. 

Not  many  years  ago,  the  Tay,  after  being  joined  by  the  Earn,  used  to  run  so  strongly  along  the 
north  shore,  as  to  undermine  and  endanger  the  land ; and  a wall  was  required  to  be  built  along  the 
foot  of  the  water  braes  for  their  protection. 

\)*\e  proctor  ot  the  estzteot  Errol,  seeing  the  difficulty  and  expense  of  keeping  up  these 
para  el  dikes,  altered  the  system  to  that  of  projecting  dikes  at  right  angles  out  from  the  shore; 
and  these  soon  caused  such  a deposit  of  mud  or  sleek  in  the  eddies  produced  by  them,  that  a large 
space  of  land  lias  been  gained  from  the  shore  where  there  was  formerly  deep  water;  and  the  parallel 

i es,  which  were  formerly  so  indispensable,  have  been  lifted  to  form  embankments  a long  way 
farther  out. 

These  cross  dikes  have  been  extended  farther  of  late  years,  and  one  of  them  is  now  1800  feet  long. 

Ibis  plan,  being  found  so  efficacious  both  for  the  protection  and  the  acquisition  of  land,  has  been 
adopted  by  many  of  the  neighbouring  proprietors— viz.  by  Sir  John  Richardson  of  Pitfour,  Lord 

innaird,  and  Mr.  Hunter  of  Seaside  on  the  north  shore;  by  Mr.  Hay  of  Mugdrum  on  the  north 
7 fi  ug“rum  Island;  and  by  Mr.  Paterson  of  Carpow,  and  the  predecessors  of  the  Earl  of 
Aietland,  on  the  south  shore. 


The  Magistrates  of  Perth,  or  the  River  Commissioners,  have  taken  no  steps  to  prevent  encroach- 
S , e nor^  shore,  or  on  the  north  side  of  Mugdrum  Island,  but  rather  seem  to  have  en- 
em'  V-7’  howevei\J lately  brought  an  action  against  Lord  Zetland  to  compel  the  removal 
dikes  on,  estate  of _ Balmbriecb,  below  Newburgh,  on  the  ground  that  they  formed  sand- 
banks and  impeded  the  navigation;  although  some  of  them  had  stood  for  about  forty  years,  and  the 
longest  of  them  was  not  one-fourth  part  of  the  length  of  some  of  those  on  the  north  shore;  and 
Jj™' °Ug,.’  ,in  consequence  of  the  increased  strength  of  the  current  along  the  south  shore,  caused  by 
» j gtUJ)  °f  5iefchannel  north  of  Mugdrum,  the  land  on  the  south  shore  was  washing 

away  and  stood  much  m need  of  protection. 

The  case  came  to  a jury  trial ; and  ultimately  Lord  Zetland’s  legal  advisers  gave  up  their  case 
without  making  any  defence;  and  the  whole  of  the  dikes  upon  the  estate  libelled,  which  included 
all  that  were  of  any  value  required  to  be  pulled  down  and  removed. 

pn  ,^arS’  thereJore>  .?*  16  ^ object  of  the  Perth  authorities  to  narrow  the  river,  and  to 
, "C.h  “ possible  to  the  south  shore ; and  that  consequently  the  Trustees  of  Dundee 
Harbour  need  not  trust  to  them  for  attending  to  the  interests  of  the  lower  navigation. 
y.Jllj  n ^ evldfn  *?*  f ere  ““  be  no  community  of  interests  in  the  matter.  The  navigation 
between  Dundee  and  Perth,  but  more  especially  between  Newburgh  and  Perth,  is  very  shallow,  and 
only  available  for  a very  small  class  of  vessels. 

It  would  be  an  object  to  get  a few  feet  more  depth  of  water ; but  the  very  most  that  can  be  got 
there  must  be  much  less  than  the  depth  at  and  below  Dundee,  even  supposing  that  it  were  diminished 
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. , .1  within  what  it  is  at  present.  It  is,  therefore,  for  the  interest  of  the  people  of  Perth  to  .Appendix  C. 

consider  ^ near]y  as  possible  to  the  width  required  for  the  passage  of  the  river  water,  so  

"lTt  the  channel  might  thereby  he  scoured  proportionally  deep ; and  the  ulterior  effects  on  the  lower  Dundee. 
cation  are  to  them  of  comparatively  little  importance.  _ No  14.2> 

V?  regards  Dundee,  however,  the  case  is  very  different.  The  trade  of  Dundee  is  carried  on  chiefly  Lesiie>  on  0pera. 

• *1  ce°  vessels  and  a sum  of  400,000f.  has  been  expended  in  the  construction  of  harbours  and  tions  in  the  bed  of 
in  with  sufficient  depth  for  the  accommodation  of  these  vessels,  which  would  in  a great  measure  (he  Tay. 

1 lost  jf  the  lower  navigation  were  allowed  to  be  interrupted  by  shoals  and  sandbanks  ; and  shoals 
would  inevitably  arise  there,  if  the  influx  and  reflux  of  the  tide  were  stopped  or  materially  lessened 
hv  (he  silting  up  of  the  estuary.  .... 

The  Trustees  of  the  harbour  of  Dundee,  having,  therefore,  decidedly  a beneficial  interest  m the 
t'dal  scour  at  and  below  Dundee,  are  undoubtedly  entitled  to  interfere  for  the  purpose  of  preventing 
the  strength  of  the  scour  being  lessened ; and  for  that  end  to  resist  any  encroachment  on  the  estuary 
f the  Tay  more  especially  these  projections  from  the  north  shore  which  have  a tendency  to  throw 
the  strength  of  the  current  over  to  the  south  shore,  and  thereby  to  cause  slack  water  in  front  of 

^ The'  bproperty  of  Lord  Kinnaird  is  situated  on  the  north  shore  of  the  Tay,  from  6 to  71-  miles 
above  Dundee.  The  estuary  is  2-J  miles  wide  at  higli-watcr  opposite  the  east  boundary,  and  2 miles 
opposite  the  west  boundary  of  the  estate  ; and  the  mud-bank  out  to  low-water  is  fully  a mile  and  a half 
broad.  Several  years  ago,  a number  of  wicker-work  fences  were  constructed  by  Lord  Kinnaird, 
extending  across  the  bank,  chiefly  at  right  angles  with  the  shore,  but  some  also  parallel  with  the 
shore  and  intersecting  the  former ; and  one  running  obliquely  along  the  east  side  of  the  Pow,  a 
stream  which  runs  into  the  river  between  his  lordship’s  property  and  that  of  Mr.  Hunter  of  Seaside, 
at  the  small  shipping  harbour  of  Powgavie.  The  Pow,  instead  of  running  directly  across  the  bank, 
slants  alongshore  to  the  eastward,  so  much  that  at  the  distance  of  four-fifths  of  a mile  from  Lord 
Kinnaird’s  west  march  it  is  only  three-fifths  of  a mile  out  from  the  land.  The  object  of  these  works 
seems  to  have  been  to  prevent  the  Pow  from  pushing  its  channel  more  to  the  eastward ; but  they 
were  no  doubt  also  undertaken  with  the  view  of  acquiring  land;  and  accordingly  a great  silting  has 
taken  place  in  consequence  of  them.  ,, 

The  work  now  more  immediately  referred  to  is  a dike  which  was  commenced  about  the  month 
of  May  last,  upon  the  shore  opposite  the  march  between  the  properties  of  Lord  Kinnaird  and  Colonel 
Paterson  of  Castle  Huntly.  , . . . 

The  foundation  of  it  is  laid  to  the  extent  of  3110  feet,  or  four-sevenths  of  a mile,  out  from  lugh- 
water  mark  and  nearly  at  right  angles  with  the  shore  ; and  a length  of  410  feet  of  it  is  finished,  and 
on  a level  with  high  water  of  spring  tides.  It  is  not  known  whether  it  be  the  present  intention  to 
carryout  the  building  farther  than  the  foundation  is  laid;  but  undoubtedly  it  was  at  one  time in 
contemplation  to  extend  it  farther;  and  the  outer  end  of  the  foundation  does  not  show  anything  like 
a permanent  finish.  The  length  founded  is  exactly  $ of  the  whole  high-water  width  of  the  river  at 
that  place  ; and  the  surface  where  the  outer  end  stands  is  covered  to  the  depth  of  10  or  12  feet  at 
high-water  of  spring-tides. 

Lord  Kinnaird  has  been  lately  extending  and  increasing  the  number  of  the  wickerwork  fences, 
and  rendering  them  more  permanent  by  packing  them  with  stones  ; and  for  some  of  them  he  is  now 
substituting  substantial  stone  dikes;  amongst  others,  for  a fence  of  21  SO  feet  long,  which  extends 

directly  out  from  high-water  to  join  the  oblique  fence  along  the  east  side  of  the  Pow. 

The  area  that  would  be  enclosed  by  joining  the  outer  ends  of  the  fence  last  mentioned,  and  ol  the 
new  march  dike  between  the  properties  of  Lord  Kinnaird  and  Colonel  Paterson,  would  be  340  acres; 
but  the  effect  that  would  be  produced  by  these  works  in  causing  a silting,  both  above  and  below,  as 
well  as  upon  the  property  of  Lord  Kinnaird,  would  also  he  very  great. 

Supposing  a line  to  be  drawn  to  connect  the  extreme  ends  of  all  the  dikes,  or  other  projections  as 
they  now  stand,  or  are  founded,  on  the  north  shore  and  on  the  north  side  of  Mugdrum  Island,  as  far 
up  as  the  conflunce  of  the  Tay  and  the  Earn,  and  supposing  the  space  affected  by  the  lowermost 
dike,— viz.  that  between  Lord  Kinnaird’s  property  and  Castle  Huntly— to  trail  off  to  Monorgan  Poin  , 
the  nearest  headland  on  the  east,  at  the  distance  of  about  a mile;  the  area  that  would  be  included 
within  the  line  just  described  would  be  1920  acres,  or  three  square  miles,  which  » equaL  to  about 
one-ninth  part  of  the  whole  estuary  of  the  Tay  between  Dundee  and  the  mouth  of  the  am. 

The  area  of  1920  acres  here  mentioned  includes  about  70  acres  embanked  within  these  seven  year., 
and  rendered  arable,  opposite  the  estate  of  Errol,  besides  considerable  spaces  silted  up  between  the 
dikes,  and  covered  with  reeds  and  salt  grass  on  the  north  side  of  Mugdrum,  and  e sew  iere,  u i 
exclusive  of  a great  extent  of  ground  embanked  by  Sir  John  Richardson  opposite  the  mouth  of  the 
Earn,  as  I have  no  proper  data  for  the  measurement  of  that  space  of  ground.  ...  . 

It  is  impossible  to  calculate,  without  having  sections  of  the  shores,  what  is  the  quan  i y o 
that  has  been  or  would  be  excluded  by  these  embankments  and  other  works  as  it  does  not  increase 
in  the  same  ratio  as  the  area  embanked  or  silted  up,  but  depends  as  much  upon  t e eve  s 
ground.  It  is  evident,  however,  that  since  some  of  these  works  stand  on  ground  which  is  covered  to 
the  depth  of  10  or  12  feet  at  high-water,  the  quantity  of  water  that  would  eventually  be  excluded  by 
them  would  be  so  great  as  to  have  a decided  influence  on  the  strength  of  the  scour  at  the  ower  par 
of  the  river.  f 

The  accompanying  plan  shows  the  state  of  all  the  works  herein  described  in  the  summer  or  io*i, 
and  also  the  new  dike  now  building  by  Lord  Kinnaird  and  Colonel  Paterson,  so  far  as  i is  oui  > 
hut  it  does  not  show  the  other  dikes  and  fences  constructed  within  these  two  years  by  i-oru 
Kinnaird.-  , • 

If  the  works  before  described  be  allowed  to  proceed  and  to  remain  without  challenge,  there 
little  doubt  that  similar  works  will  be  attempted  on  the  north  shore,  still  farther  down ; w > 
besides  their  injurious  tendency,  in  common  with  the  others,  in  diminishing  the  size  of  e es  y, 
their  direct  action  will,  from  their  vicinity  to  Dundee,  he  more  immediately  felt,  in  throwi  0 
current  still  more  strongly  over  to  the  south  shore,  to  which  it  has  too  great  a tendency  aireaay,  an 
thereby  in  lessening  the  strength  of  the  tide  along  the  outside  of  the  harbour. 


James  Leslie. 


Dundee,  October  24,  1843. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


Appendix  C. 

Dundee. 

No.  142. 
Leslie,  on  opera- 
tions in  the  bed  of 
the  Tay. 


No.  143. 
Leslie,  on  a Dike 
and  Cairn  below 
South  Ferry. 


No.  144. 

Blackadder,  on  the 
operations  in  the 
Tideway  at  Pow- 
gayie. 


222  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

Abstract  of  the  Foregoing  Statement. 

Mouth  of  the  river  Tay  to  Dundee,  1 1 miles. 

Widths  at  low  water,  1-J-  to  mile. 

Ditto  at  Broughty  Ferry  at  high  water,  nearly  a mile. 

Dundee  to  Earn  mouth,  15  miles. 

Widths  at  high-water— 3 miles  at  Invergowrie  Bay ; 2f  miles  at  the  east  boundary  and  o 
miles  at  the  west  boundary  of  Lord  Kinnaird’s  estate ; 1-J.  mile  at  Newburgh;  j.  mile  ab  ' 
Mugdrum.  ’ “ Te 

Width  at  low  water  at  the  narrowest — viz.  below  the  mouth  of  the  Earn,  700  feet > mile 

Area  of  estuary  from  Dundee  to  Earn  mouth,  17,800  acres,  or  27-f  square  miles,  whereof"  < d 
at  low  water.  7 

Lord  Kinnaird’s  estate  above  Dundee,  6 to  7y  miles. 

Length  of  new  dike  between  Lord  Kinnaird  and  Colonel  Paterson,  3110  feet. 

Length  of  Lord  Kinnaird’s  longest  wicker-work  fence,  2780  feet. 

Area  beween  the  fence,  along  the  side  of  the  Pow,  and  the  new  dike,  340  acres. 

Longest  dike,  opposite  Errol  estate,  1800  feet. 

Area  that  would  be  included  within  a line  drawn  to  connect  the  outer  ends  of  all  the  jetties 
and  Monorgan  Point,  1920  acres,  or  3 square  miles — equal  to  one-ninth  of  the  whole  estuary 
between  the  mouth  of  the  Earn  and  Dundee.  1 

J.L. 


No.  143. 


Report  bg  James  Leslie,  Esq.,  on  a Dike  and  Cairn  below  the  South  Ferry. 


Gentlemen,  Dundee,  May  17,  1844. 

Agreeably  to  instructions  I went  this  morning  at  low-water  to  examine  a dike  said  to  be 
building  below  Ferry-port-on-Craig.  There  is  no  building  going  on  there  just  now.  There  is  an 
old  dike  a little  below  the  pier  or  harbour,  extending  about  320  yards  out  from  high-water,  with  a 
return-head,  pointing  upwards,  of  about  25  yards  in  length.  This  wall  is  level  with  the  beach  at  the 
inner  end,  and  about  seven  feet  in  height  at  the  outer  end,  and,  from  what  I could  learn,  was  erected 
a good  many  years  ago,  for  some  purpose  connected  with  the  salmon-fishing. 

It  is  a decided  encroachment  upon  the  river,  but,  as  the  bank  extends  considerably  beyond  the 
outer  end,  it  does  not  seem  to  be  much,  if  at  all,  in  the  way  of  the  shipping  passing  up  and  down 
the  river. 

About  180  yards  farther  out  there  is  a fishing  caim,  of  about  4$  feet  in  height  and  120  yards  in 
length,  lying  in  a direction  pointing  to  the  lodge  where  the  railway  crosses  the  ferry-road  below 
Craigie. 

This  cairn  is  at  the  outside  of  the  hank,  and  is  two-sevenths  of  the  whole  width  across  to  Broughty 
Castle,  out  from  high-water  ; and  I consider  it  to  be  dangerous  to  the  shipping,  and  otherwise  inju- 
rious to  the  navigation. 

It  is  not  new,  but  I understand  that  the  fishermen  are  in  the  practice  of  bringing  stones  in  their 
boats  and  laying  them  down  to  heighten  and  widen  the  caim,  so  as  to  get  longer  tides  for  hauling  up 
their  nets. 

There  seems  to  be  another  cairn  farther  down  the  river,  but  I had  not  time  to  go  so  far.  The 
annexed  sketch  will  show  nearly  the  position  and  shape  of  the  dike  and  cairn;  but,  until  a correct 
plan  be  made  of  the  shore,  they  cannot  be  laid  down  with  any  degree  of  accuracy.  This  survey  I 
propose  having  made  some  time  during  the  summer ; and  until  then  I shall  reserve  any  decided  opinion 
as  to  the  dike  next  the  shore  ; but,  without  waiting  for  any  more  minute  survey,  I have  no  hesitation 
in  giving  an  opinion  that  the  outer  cairn  is  objectionable,  and  ought  to  be  removed. 


The  Trustees  of  the  Harbour  of  Dundee. 


I have,  &c., 

James  Leslie. 


No.  144. 

Report  by  Wm.  Blackadder,  Esq.,  C.E.,  relative  to  the  effects  upon  the  scour  at  Dundee  by  the 
operations  in  the  Tideway  at  Powgavie. 

Glammis , June  5,  1844. 

It  appears  by  the  old  charts  of  the  estuary  of  the  Tay,  that  considerable  changes  have  taken 
place  within  the  last  century  and  a half,  being  about  the  date  of  the  oldest  of  authentic  authority  the 
reporter  has  been  able  to  procure  a sight  of. 

In  particular  a great  change  in  the  main  channel  in  its  central  portions,  and  a great  extension  of 
the  sandbanks  downwards,  towards  and  opposite  to  Dundee,  with  considerable  degradation  in  pro- 
gress along  the  margins  of  the  carse,  from  Invergowrie  Bay  upwards  beyond  Powgavie,  and  with 
which  the  geological  proofs  are  quite  in  accordance,  and  which  also  go  to  prove  that  such  had  been 
in  progress,  from  a very  remote  era,  prior  to  the  date  of  these  charts. 

And  it  would  thus  appear  that,  while  the  solum  of  the  estuary  was  widening  or  extending  in  its 
surface  area,  its  central  and  deeper  portions  were  shoaling,  by  the  scour  becoming  less  energetic 
and  effective,  the  natural  consequence  of  the  greater  spread  and  less  depth  of  water. 

About  that  period  the  direction  also  of  the  main  channel  was  much  more  favourable  for  the  scour 
opposite  Dundee  than  in  more  recent  times,  and  by  consequence  the  lower  banks  appear  to  have 
been  nearly  altogether  formed  subsequently. 

The  ordinary  conception  of  the  formation  of  the  carse  of  Gowrie  is  liable  to  lead  to  a wrong  im- 
pression as  to  the  nature  of  the  increase  of  these  hanks,  namely,  as  if  they  had  been  a mere  extension 
of  the  self-same  geological  character  as  the  carse  itself,  and  the  gradual  upfilling  of  the  estuary  by 
physical  causes  of  the  same  kind  yet  progressing  which  had  never  been  arrested,  which  is  quite 
erroneous. 
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_ c]ay  Sands,  and  other  concomitant  beds,  being  a deposit  totally  different  from  any-  Appendix  C. 

. . cAntlv  in’nroeress,  belonging  to  a more  remote  era,  prior  to  the  existing  state  of  the  phy-  . 

causes  now  in  action,  in  a similar  way  as  the  still  older  beds  of  tills  and  gravels  on  which  they  Dundee. 

5lC-t  nd  which  protrude  in  all  directions,  forming  the  Inches,  had  been  anterior  to  the  carse  for  form- 


ation itself  and  the  effects  of  a different  and  prior  action.  U1»n»uucr>  uu  ™ 

Lbseauent  to  the  emergence  of  the  carse,  or  to  its  having  become  dry  ground,  very  extensive  operations  in  the 
au  . ..  . —.1  lun  taken  nlace  alontr  its  margins  bv  the  action  of  the  volume  Tidtmc  ntPnw. 


No.  144. 
Blackadder,  on  the 


\Vtjons  and  encroachments  have  taken  place  along  its  margins  by  the  action  of  the  volume  Tideway  at  Pow- 
f ters  which  bound  it,  as  apparent  by  their  shape  and  other  concomitant  circumstances,  as  well  gavie. 

0t  bv  the  traditional  accounts  and  analogous  examples  presently  in  progress  of  a similar  kind  in 
ffher  estuaries,  and  all  corroborated  and  placed  beyond  doubt  by  the  remains  of  the  original  carse 
Ws  which  can  be  traced  to  a great  distance  within  the  estuary,  there  being  a very  obvious  specific 
difference  between  them  and  the  more  recent  deposits,  resulting  partly  from  their  ruins  intermixed 
ith  fresh  alluvia,  and  in  all  probability  now  constitute,  in  a less  unaltered  state,  the  substrata  on 
j.  h much  of  the  recent  and  subsequent  accumulations  of  alluvia  presently  rest,  and  which  have 
hid  their  origin  primarily  from  the  erosive  effects  on  these  soft  original  beds,  and  that  in  much  greater 
decree  than  from  fresh  drift  carried  into  it  from  other  directions  with  which  they  are  intermixed, 

anFrom°the  immense  volume  of  the  waters  which  enters  at  the  head  from  the  uplands,  the  power  of 
the  scour  had  been  much  more  energetic  at  the  period  when  the  limits  of  the  estuary  had  been  more 
confined  and  by  various  circumstances  it  may  be  inferred  that  the  present  deposits  had  only  begun 
to  accumulate  in  an  extensive  manner  when  by  the  erosive  effects  along  the  margins  the  area  had 
become  so  extended  as  seriously  to  diminish  the  energy  of  the  scour ; and  the  fact  of  the  denu- 
datory  action  of  the  waters  having  nearly  altogether  ceased  in  recent  times  shows  the  change  which 
has  taken  place  in  the  nature  and  diminished  power  of  the  scour. 

Thus  an  extensive  denudation  of  the  original  carse  beds,  and  by  consequence  the  increased  surface 
area  of  the  estuary  and  its  lessened  depth  of  water  along  its  original  solum,  by  subsequent  deposits, 
inferring  a lessened  power  of  scour,  are  all  concomitant  circumstances  most  striking  and  obvious  to 
those  versant  in  the  principles  bearing  on  matters  of  the  kind,  and,  in  all  probability,  also  a lessened 
indraught  of  tidal  waters  ; for  be  it  particularly  observed,  that,  while  its  surface  area  had  been 
widenin'*  out  internally  by  the  erosive  effects  of  the  water  on  the  margins  of  the  soft  carse  form- 
ation the  inlet  at  the  gorge  of  Broughty  being  through  solid  rock,  and  by  consequence  remaining 
nractically  unaltered,  in  so  far  as  to  permit  of  an  easier  ingress  to  the  water  to  cover  such  an  enlarged 
shallow  surface  area,  when  arising  above  its  level,  the  extensive  shoaling  of  the  original  deeper 
portion  within  the  interior  basin  not  only  obstructs  its  influx,  but  shuts  it  out  altogether  from 
these  deeper  portions,  in  so  far  as  thus  upfilled  with  recent  deposits;  it  being  well  known  that  the 
sea-water  runs  in  along  the  bottom,  the  mixed  or  brackish  keeping  on  the  surface. 

' And  as  this  shoaling  appears  by  the  old  charts,  and  is  borne  out  by  other  circumstances,  to  have 
mainly  taken  place  subsequent  to  the  extension  of  the  surface  area,  and  comparatively  m recent 
times,  and  is  very  obviously  yet  progressing,  the  inference  is  that,  in  whatever  degree  the  estuary 
were  to  he  restored,  or  made  to  approximate  its  former  surface  area,  where  the  denudations  have 
taken  place,  it  would  in  an  equal  ratio  be  possible  to  restore  its  former  power  of  scour  or  at  all 
events  to  arrest  the  progress  of  the  shoaling  at  particular  places,  and  also  to  direct  the  scour 
so  as  to  make  it  more  powerful  where  required,  such  as  for  the  purposes  of  Dundee. 

Independent  of  the  physical  causes  bearing  on  this  particular  estuary,  it  may  he  observed  that ; in 
the  case  of  any  estuary  whatever  of  some  such  similar  shape,  and  other  circumstances, _ as  that  or  the 
Tay,  it  would  not  only  he  quite  unscientific,  hut  also  contrary  to  experience,  to  maintain  that  the 
natural  shape,  thus  so  liable  to  change,  was  always  to  be  exactly  such,  so  as  to  be  the  most  pertect 
for  its  internal  scour,  and  that  it  was  impossible  to  guide  and  direct  its  power  bettei  by  any 
artificial  means  whatever,  and  that  therefore  it  was  fraught  with  danger  to  make  any  change,  and 
that  more  particularly  if  by  such  a change  the  volume  of  tidal  water  was  to  be  lessened;  andas  thu 
last  argument  is  held  in  such  force  by  many  to  be  so  universal  in  its  effects,  the  reporter  has  to 
observe,  that  the  circumstances  attendant  on  the  particular  kind  of  estuaries,  such  as  that  of  the 
Tay,  that  in  their  central  portions  they  seldom  fill  up  level  with  water,  as  might  be  ^Pected  by 
what  has  been  above  noticed,  and  such  has  actually  been  determined  to  be  the  fact  with  the  Tay 
itself  by  Mr.  Jardine,  as  appears  by  his  accurate  section,  which  has  been  examined  by  the  reporter, 
and  by  which  it  appears  that  its  medium  depression  between  Broughty  and  Newburgh  15  in  he 
below  that  of  the  tidal  water  at  its  confluence.  . . , „ nt 

The  reporter  having  been  engaged  in  a case  somewhat  similar,  where  there  was  a depression  at 
high-water  in  the  surface  of  the  estuary  below  that  of  the  outer  tideway,  an  w ere  p . .. 
been  embanked  from  off  the  margin  of  the  estuary,  and  which  having  become  a £ afd 

by  Harbour  Trustees,  on  the  principle  of  the _ exclusion  of  water,  which  was  alleged  by  them,  and 
not  admitted  by  the  other  party  founding  on  this  speciality.  . . _ 

The  reporter,  thereafter  having  found  an  opportunity,  had  the  point  thus  at  issue  submitt^ 
person,  not  an  engineer,  but  of  higher  attainments  in  physical  and  mathematical  science > Jjn  Ih® 
professional  avocations  of  engineers  in  general  permit  of  them  to  acquire,  w °> 
sidered  the  question,  gave  it  as  his  opinion  there  could  be  no  sensible  exclusion  o . . 

teraal  estumy  did  not  fill  up  level  with  the  external  tideway -at  high-water ■,  and  j**"g^*£ 
now  to  state  that  the  case  of  the  Tay  is  of  a similar  nature,  and  he  believes  that  few  engineers  wi 
dispute  Mr.  Jardine’s  accuracy  as  to  the  fact.  . . _ .. 

But  even  in  estuaries  in  which,  by  their  different  shape  and  other  circumstanc  > scour 

water  becomes  the  actual  cousequence  of  embankments  along  their  margins,  e . , 

have,  in  various  cases,  been  found  to  he  the  reverse  of  what  has  been  so  frequently  supposed  to  De  so 

™Such  h^beenthrLe  at  Aberdeen,  against  some  embanking  at  which  vajriQUs  eminent  engineers 
gave  their  opinion  ; hut  latterly,  in  the  face  of  these  opinions,  some  operations  of  the  kind  were  ma  , 
which,  notwithstanding  they  evidently  excluded  the  ingress  of  tidal  water,  have  had Jhe  practtcai 
effect  of  increasing  the  scour.  The  same  has  taken  place  by  some  operations  at  L^n  with  liXe  ?ooa 
effects,  and  which  operations  were  long  opposed  in  consequence  of  opinions  of  som  a g 

The  embankments  in  the  upper  portions  of  the  estuary  of  the  Forth  have  never  yet  beenjmade 
subject  of  complaint,  and  have  been  hi  progress  for  nearly  a century. 
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o much  jealoujy 


And  the  extensive  embankments  on  the  Clyde,  which  have  been  watched  with  Sv< 
by  the  trustees  of  the  lower  ports  in  that  estuary,  have  had  no  injurious  effect  on  theirTcour  • W 
it  is  admitted  that  the  volume  of  water  has  been  diminished,  but  has  thus  evidently  become  Whl  e 
energetic  by  being  regulated.  ' 10re 

And  the  same  admits  of  being  effected  in  the  Tay,  in  so  far  as  the  general  question  of  its  sc 
concerned,  and  made  much  more  effective  in  the  particular  case  of  Dundee  ; for  unless  g0m°Ur 
ficial  means  be  resorted  to  for  the  improvement  of  the  scour  at  that  place,  of  a much  more  ext  ^ 
nature  than  anything  hitherto  proposed,  the  great  probability  is,  that  the  physical  action  which  h"*1** 
comparatively  recent  times  made  such  changes,  will  still  continue  to  operate,  and  may’becorae  T 
much  more  injurious  than  hitherto,  by  progressing  more  rapidly.  ‘ Vcn 

Such  means  consist  of  a judicious  mode  of  marginal  embankments,  cutting  off  all  the  sinuout'  - 
and  so  as  when  completed  to  form  a continuous  range,  calculated  by  their  position  and  forra'^f 
outline  to  direct  a more  efficient  scour,  to  sweep  and  maintain  a clear  channel  past  Dundee  as  ° 
former  times;  and  thus  to  regulate  the  operations  of  nature,  and  direct  them  more  efficiently  fo" 
that  particular  purpose,  and  not  leave  them,  ad  libitum,  for  their  chance  effects,  as  hitherto.  * ? 

It  is  quite  possible,  and  also  in  various  cases  perhaps  the  most  advisable,  for  the  mere  purpose  of 
recovering  a portion  of  the  surface  which  has  been  so  extensively  destroyed,  that  the  line  of  the  em 
bankments  be  made  adverse  for  the  purposes  of  the  particular  scour  at  Dundee. 

There  has  nothing  however  of  the  kind  as  yet  taken  place  by  the  operations  at  Powo-avie,  and  if 
not  extended  hereafter  too  much  to  within  the  tideway,  will,  in  so  far  as  they  go,  be  conducive 
for  the  purposes  of  that  scour,  and  which  admits  of  being  so  well  followed  up  by  a proper  outward 
line  being  given  to  them,  and  continued  by  the  proprietors  easterly  toward  Invergowrie  Bay 
to  concentrate  the  force  and  power  of  the  scour,  and  direct  it  with  the  greatest  possible  efficiency 
for  the  purposes  of  Dundee,  instead  of  being  divided  and  much  reflected  away  from  it  as  it 
present. 

And  while  it  thus  admits  of  being  made  so  efficient  for  Dundee,  it  maybe  observed,  that  every 
measure  of  this  kind  can  also  be  made  favourable  for  Perth,  as  well  as  all  the  upper  ports  in  the 
estuary;  and  without  some  such  measure  of  the  kind  they  do  not  admit  of  being  improved'  and 
therefore,  looking  to  the  great  public  interest  involved  in  the  question,  it  is  of  too  much  importance 
to  the  community  at  large  to  have  such  operations  interfered  with  to  the  extent  of  their  total  pre- 
vention by  the  mere  opinion  of  engineers,  however  respectable,  for  they  can  scarcely  be  more^  so 
than  those  who  give  opinions  against  the  embankments  at  the  Dee,  at  Lynn,  Clyde,  and  elsewhere 
which  have  turned  out  to  be  erroneous. 

But  in  the  event  of  interference  founded  on  such  opinions,  for  the  purpose  of  entire  prevention 
the  reporter  would  recommend  not  to  submit  to  it ; and  if  the  present  bearing  of  the  law  is  also 
favourable  to  such  views,  then  it  is  full  time  to  apply  to  the  legislature  to  have  it  altered,  as  the  real 
state  of  the  case,  on  the  principles  of  equity,  requires  it. 

And  in  which  not  only  the  whole  of  the  proprietors  adjoining  the  estuary  are  interested,  but  also 
the  whole  ot  the  public  connected  with  its  different  ports,  and  from  which  the  reporter  does  not 
even  except  that  of  Dundee  itself,  notwithstanding  the  different  opinions  which  are  entertained 
y some  individuals  interested  in  that  port,  who  be  understands  are  meditating  measures  which  will 
be  conducive  to,  and  hasten,  the  very  effects  which  are  intended  by  them  to  prevent. 

, i,  are  indicatl°?.s  op  other  physical  actions  connected  with  the  scour  than  those  herein  adverted 
to  oythe  reporter,  likewise  adverse  to  the  views  thus  entertained  in  Dundee  on  the  subject,  the 
no  ice  o which  he  has  deferred  until  the  observations  are  completed,  which  necessarily  from  their 
nature  require  a period  of  time  to  have  satisfactorily  made  ; and,  looking  to  the  whole  case,  he  con- 
siders that  it  cannot  be  too  strongly  impressed  on  that  portion  of  the  public  interested,  that,  while 
and  operations  within  the  last  30  years  at  Dundee  are  of  a very  questionable 
a'nn  . as  ,?  e effects  on  the  particular  scour  at  that  place,  this  principle  of  intended  interfer- 
. y , ie  ar  our  Trustees  with  others,  upon  whatever  footing  they  choose  to  found  it, 

othe/port  in  the  estua'  61"^  improvement>  not  onty  the  navigation  in  general,  hut  that  also  of  every 

William  Blackadder. 


Queries  and  Opinion  of  Counsel  as  to  the  Limits  of  the  Jurisdiction  of  the  Harbour  Trustees. 
Query  Whether,  by  their  rights  and  infeftment,  and  Acts  of  Parliament,  the  Memorialists  (the 
JJundee  Harbour  Trustees)  are  entitled  to  levy  dues  on  the  tonnage  and  cargoes  of  all  vessels  which 
2S1  J °.r  load  or  ™l°ad  on  the  shore  within  the  precincts  of  the  harbour  of  Dundee,  on  the  south 
j-  , e ™er.  rom  Balmerino  on  the  west  to  Drunila  sands  on  the  east;  or,  which  shall  load 
WoodW?  S'.XT  ” fetry-Slati°M  °f  F«r«°rt-on-C™g,  Newport, 

dnsicer.  W e are  clearly  of  opinion  that  the  right  of  the  Memorialists  to  levy  dues  on  the  south  side 
oi  the  Tay  is  not  lost  by  dereliction. 

The  °fftJ!%uha!b0^r  Vlry  clearly  extend  dong  the  south  shore  of  the  Tay,  and,  although 

dues  may  not  hitherto  have  been  levied  on  that  side  of  the  river,  the  right  to  make  the  levy, 
ZfJ1  , JfCTeS  eXp(ed!en,t  t0  d0  “•  is  not  los‘-  The  whole  right  is  preserved  by  the  levy  of 
jf  • ’ , e grants.  favour  of  the  Memorialists’  authors  and  themselves,  on  the  south  shore. 

nght  of™mijnity  would  be  established  within  the  limits  of  almost  every 
. k’  ?re  Very  P^aces  within  the  precincts  where  dues  have  not  been  collected, 

either  because  the  levy  would  have  been  more  costly  than  the  receipts,  or  from  other  causes, 
mv  £7  Prmciple  seems  to  be  quite  settled  by  the  case  of  Scott,  14  Shaw. 
h Jkl  r.lght!  “ l*  aPPeai?  t0  us.  can  be  lost  to  the  Memorialists,  is  by  a grant 

■noi  ftk  wn  0 port  and  harbour,  with  a right  to  levy  dues,  followed  by  possession  on  the 
part  of  the  grantee  for  40  years. 

The  right  of  port  and  harbour  is  inter-regalia;  and  a grant  from  the  crown  seems  to  be  necessary 
aa  a title  for  prescription.  In  the  absence  of  such  a grant  followed  by  prescriptive  possession, 
it  seems  to  us  that  the  title  of  the  Memorialists  must  prevail. 
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appointed  to  inquire  into  TIDAL  HAUBOURS. 


In  so  far  as  relates  to  any  competing  right  on  the  part  of  the  proprietors  of  Ferry-port-on-Craig,  A pi>hndix  C. 

it  appears  to  us,  from  the  excerpt  from  the  title  given  in  the  Memorial,  that  these  titles  contain  

no  grant  of  free  port  or  harbour.  The  grants  seem  to  us  to  be  a grant  of  a right  of  ferry  only  Dundee. 
with  the  necessary  appendages  to  such  a right.  We  do  not  think  that  the  proprietor  could.  ..  ~ 

under  that  title,  levy  harbour-dues  from  a vessel  not  engaged  in  ferrying.  We  think  that  the  Opinion  on  limits  of 
rights  of  the  Memorialists  extend  over  the  shore  adjacent  to  Ferry-port-on-Craig,  and  that  they  Trustees’  jurisdic- 
are  entitled  to  vindicate  their  right  of  harbour,  and  of  exacting  dues  from  vessels  repairing  to  tjon. 
that  place,  or  anchoring  and  discharging  goods  at  the  quays  or  along  the  shore. 

The  title  of  Mr.  Berry  is  more  ample,  although  it  seems  of  recent  date,  and  to  have  been  disre- 
garded in  the  question  with  the  town  council  and  other  parties  interested  in  the  ferry.  It 
appears  that  the  grant  of  free  port,  anchorage-dues,  &c.,  was  for  the  first  time  introduced  in  a 
crown  charter  in  1819,  and  the  right  seems  to  have  been  so  introduced  per  obreptiouem.  It 
would  be  desirable  to  know  how  far  dues  have  been,  in  point  of  fact,  levied  at  Newport.  If 
not  the  case  would  seem  to  be  plain  enough ; but  even  if  there  had  been  a use  of  levying  dues 
since  IS!  9,  which  we  do  not  presume,  we  think  that  the  Memorialists  must  succeed  in  any  ques- 
tion with  Mr.  Berry. 

Our  information  is  not  sufficient  to  enable  us  to  offer  any  opinion  as  to  the  right  of  the  proprietor  of 
Woodhaven.  An  inquiry  into  the  facts  with  reference  to  the  exaction  of  dues  at  that  place  should 
be  instituted. 

Althouob  a right  to  exact  harbour-dues  cannot,  as  it  appears  to  us,  be  constituted  otherwise  than 
b/a  grant  from  the  crown,  or  Act  of  the  Legislature,  we  think  that  proprietors  within  the 
precincts  may  prescribe  by  possession  for  40  years,  free  from  the  exaction  of  dues,  an  im- 
munity from  such  payment  with  respect  to  vessels  loaded  with  commodities  for  the  exclusive 
use  of  themselves  or  their  tenants. 


Query  2.  Whether  in  the  case  of  vessels  with  cargoes  coming  into  the  river  Tay  , and  anchoring 
in  the  river  within  the  precincts  of  the  harbour  of  Dundee,  but  at  a little  distance  from  the  shore, 
and  unloading  their  cargoes  by  means  of  lighters  or  boats,  which  transport  the  cargo  to  places  at  the 
shore  within  the  said  precincts,  either  on  the  south  or  north  side  of  the  river,  the  owners  of  the  ship  and 
car<m  are  liable  in  the  tonnage  and  other  dues  payable  under  the  harbour  statutes,  or  under  the  ancient 
crown  charters,  conferring  the  right  of  harbour  in  favour  of  the  town  of  Dundee,  just  in  the  same  man- 
ner as  if  the  vessels  were  moored  in  the  wet-docks  at  Dundee? 

Answer.  It  appears  to  us  to  be  clear  that  vessels  coming  into  the  precincts  of  the  harbour,  and 
unloading  by  means  of  vessels  carrying  the  cargoes  to  places  within  the  precincts,  are  subject 
to  payment  of  the  dues  leviable  in  right  of  the  ancient  grants  or  by  Act  of  Parliament,  and  that 
such  vessels  must  be  dealt  with  in  reference  to  the  exaction  of  dues  precisely  on  the  same  foot- 
ing as  if  they  had  entered  the  docks. 

" Query  3.  Whether,  when  a vessel  with  a cargo  (as  in  this  case  of  the  Prince  of  Wales)  comes  into 
the  river  within  the  precincts  of  the  harbour  of  Dundee,  and  there  (within  the  precincts)  proceeds  to 
discharge  her  cargo,  which  is  carried  by  lighters  to  Newburgh,  Perth,  or  other  places  beyond 
the  precincts,  the  owners  of  the  ship  aud  cargo  are  liable  in  rates  on  the  vessels  and  goods  to  the 
Memorialists  ? 

Answer.  We  conceive  it  to  be  clear  that  vessels  unloading,  as  the  Prince  of  Wales  did,  within  the 
precincts  of  the  harbour  of  Dundee,  aud  transshipping  the  cargo  to  places  beyond  the  precincts, 
are  as  much  liable  in  dues  to  the  Memorialists  as  vessels  making  a similar  transshipment  in  any 
part  of  the  harbour. 

Query  4.  Whether  the  neglect  of  the  Memorialists,  or  their  predecessors,  to  levy  shore-dues  on 
vessels  and  cargoes,  in  cases  where  goods  have  been  landed  from  vessels  either. beaching  at  the  shore 
or  riding  at  anchor  in  the  river  ex  uverso  of  the  shore,  or  discharging  at  the  piers  or  ferry-stations  on 
the  south  side  of  the  river,  would  be  held  a dereliction  of  their  right,  or  whether  the  Memorialists  are 
not  now  entitled  to  collect  dues  in  future  on  vessels  and  goods  at  all  places,  and  on  both  sides  of  the 
river  Tay,  within  the  precincts  of  the  port  and  harbour,  as  described  in  the  crown  charter,  and  m the 
disposition  by  the  Magistrates  and  Council  in  favour  of  the  Memorialists,  subject  always  to  the  modi- 
fications and  exemptions  specified  in  the  Harbour  Acts  ? 

Answer.  We  think  that  the  Memorialists’  right  is  not  derelinquished ; and  that  they  are  entitled  to 
levy  dues  within  the  precincts  of  the  port  or  harbour,  subject  to  the  exception  specihed  m the 
Harbour  Acts,  and  to  the  exception  which  would  arise  from  a grant  of  port  and  harbour  from  the 
crown,  followed  by  40  years’  exercise  of  the  right  of  exacting  dues  under  the  grant,  and  further 
subject  to  such  special  exception  with  reference  to  vessels  loading  goods  for  the  exclusive  use 
of  the  proprietor  or  tenants,  provided  such  proprietor  and  his  tenants  have  for  40  years  been 
in  use  to  have  goods  so  landed  free  from  the  exaction  of  harbour-dues..  Such  proprietors  would 
in  no  case  have  any  active  right  of  exaction,  and  no  right  of  immunity,  except  to  the  limited 
extent  stated. 


Query  5.  If  it  should  he  thought  advisable  in  the  circumstances  of  this  case  to  institute  an  action 
against  the  owners  of  the  Prince  of  Wales,  and  also  against  the  owners  of  the  cargoes  discharged  or 
now  being  discharged  from  that  vessel,  within  the  precincts,  before  the  Court  of  Session,  oi  pay- 
ment of  the  shore-dues  both  on  vessel  and  cargo,  the  Memorialists  wish  to  be  advised  whether  the  sum- 
mons ought  not  to  contain  conclusions  declaratory  of  the  rights  of  the  harbour ; namely,  to  lave  l 
found  and  declared  that  all  vessels  loading  or  unloading  on  any  part  of  the  river . ,L’.  °L0^  .f  eaC 
or  shore  on  either  side  of  the  said  river,  within  the  precincts  of  the  harbour,  shall  be  liable  m the  same 
dues  to  the  Memorialists,  both  on  the  vessels  and  cargoes,  as  if  such  vessels  had  been  so  loaded  or  un- 
loaded in  the  harbour  or  docks  at  Dundee  ? 

Answer.  It  appears  to  us  that  an  action  should  be  instituted  against  the  owners  of  tiie  Prince  of 
Wales,  and  of  the  cargo.  We  recommend  that  a letter  be  written  to  Mr.  Dougall,  stating  mat 
it  had  been  alleged  by  the  owners  that  they  had  paid  dues  to  him,  and  inquiring  os  ° e ru., 
of  that  statement.  If  his  answer  he  in  the  affirmative,  we  think  it  essential  a e s ou 
be  made  a party  to  the  proceedings,  and  that  the  action  should  contain  declaratory  cone  usio  s; 
for  in  no  other  way  could  his  pretensions  be  effectually  put  down. 

Query  6.  The  advice  of  Counsel  is  requested  generally.  ^ ^ 
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Answer.  We  recommend  that  proceedings  be  immediately  instituted  in  the  Court  of  S • 
against  the  owners  of  the  Prince  of  Wales  and  tlic  cargo;  and,  in  the  event  of  Mr  iT”1 
gall  supporting  their  pleas,  in  connection  with  his  pretended  right  of  harbour,  with  d T' 
ratory  conclusions  directed  against  him,  affirmative  of  the  right  of  the  Memorialists 
negativing  the  existence  of  any  claim  on  his  part.  Wo  think  that,  as  no  pretensions  a' 
to  be  set  up  by  the  proprietors  of  Newport  and  Woodhaven,  there  is  no  expedient  ’ 
calling  them  into  the  field  at  present.  If  any  such  pretensions  are  contemplated  the 
favourable  issue  of  Mr.  Dougnll’s  pleas  will  probably  lead  to  their  being  abandoned  Un" 


Edinburgh,  July  15,  1844. 


Adam  Anderson. 
George  Patton. 


No.  146. 

Washington,  on  the 
Tay  navigation. 


Report  on  the  Tug  Navigation  by  Captain  Washington,  R.N.,  to  the  Hi/drographcr  to  the 
Admiralty.  ' 1 

Her  Majesty's  Ship  Blazer,  Queen's  Road 
Sir.  Dundee , October  1,  1844.  ’ 

Herewith  I have  the  honour  to  forward  a corrected  plan  of  the  river  Tay,  showing  the 
changes  that  have  taken  place  in  the  Gaa  sand  at  the  mouth  of  the  river  between  the  date  of  Cantai 
Slater’s  survey  in  1833,  and  our  examination  just  completed  in  September  1844.  * 

Taking  advantage  of  the  leisure  time  afforded  while  lying  with  the  royal  squadron  in  attendance 
upon  Her  Majesty,  in  the  Queen ’s-road  at  Dundee,  and  in  accordance  with  your  special  instructions 
on  this  point,  the  hanks  at  the  mouth  of  this  river  have  been  thoroughly  sounded  over  and  examined- 
the  results  are  all,  I am  happy  to  say,  favourable,  so  much  so  that  the  shoal  hitherto  termed  “Tay 
Bar  ” no  longer  exists,  and  vessels  drawing  24  feet  water  may  now  enter  the  river,  and  brin*  up  in 
safety  within  its  shelter  at  the  lowest  water  of  spring-tides.  ° * 

On  comparing  the  two  surveys,*  it  appears  that  the  spit  of  the  Gaa  sand,  within  the  2-fathom 
edge,  which  formerly  extended  from  its  extreme  dry  point  off  Buddon  Ness,  in  about  a S.S.E.  direc- 
tion, in  a compact  body  (li  mile  in  length  by  half  a mile  in  breadth),  has  now  turned  outwards  to 
nearly  an  E.S.E.  direction ; has  moved  bodily  half  a mile  to  the  eastward  ; and  is  broken  up  into  small 
patches,  with  deep  water  between,  so  that,  in  spots  where  in  1833  were  only  3 and  1 feet,  we  have 
found  16  and  20  feet  water.  One  detached  ridge  of  12  feet  water  still  remains  to  the  southward 
of  the  spit,  but  from  its  extreme  narrowness,  being  only  half  a cable  wide,  and  its  crescent-like 
form,  I should  imagine  the  first  winter  freshes,  joined  to  a spring  ebb,  will  disperse  it  like  the 
rest/J- 

While  these  great  changes  (in  which  a mass  of  sand  of  not  less  than  six  millions  of  cubic  yards  has 
been  removed)  have  been  going  on  on  the  eastern  side,  the  spit  of  the  Ahertay  on  the  western  side 
has  grown  out  a little  to  the  eastward  (the  natural  consequence  of  being  relieved  from  the  pressure 
of  the  pent-up  tide),  hut  not  at  all  so  as  to  interfere  with  the  entrance,  which  at  the  narrowest 
part  is  800  yards  wide  between  the  3-fathom  edges.  The  general  depth  in  mid-channel  is  also 
much  increased,  on  an  average  about  10  feet,  so  that,  as  before  stated,  a vessel  drawing  24  feet 
water,  by  bringing  the  Gaa  buoy  to  hear  W.N.W.,  may  boldly  run  into  shelter  at  the  lowest  spring- 

The  edge  of  the  Ahertay  sand  is  now  marked  by  three  red  buoys, * to  he  left  to  “port”  on 
entering  and  the  Gaa  spit  by  two  chequered  black  and  white  buoys,  to  be  left  to  starboard,  the 
passage  lying  between  them,  with  the  two  Buddon  Ness  lights  in  one,  which  lead  directly  past  the 
ac  Fan  way  buoy.  By  day,  also,  Lord  Panmuvc’s  monument,  recently  erected  on  the  summit  of 
oamus  atone  Law,  kept  a little  open  to  the  eastward  of  the  remarkable  red  Gau  sand-hill,  will  lead 
up  to  the  entrance. 

Within,  the  channel  of  the  river  does  not  seem  to  have  much  altered,  if  anything  it  is  deeper ; a 
black  buoy  has  been  lately  placed  on  the  Horseshoe  shoal,  near  Broughty  Castle  : and  the  Newcome 
°5  the  f'ghls>  stl11  projects  from  the  south  shore,  nearly  half  across  the  river. 

. Ufi  th.e  town  of  Dundee  we  found  a rock,  named  Drummond  Rock,  not  placed  in  any  plan  of  the 
nTfr»  with  only  4 feet  on  it,  marked  by  a floating  beacon  ; and  close  in  to  the  westward  are  rocks 
cailed  the  Gryces,  also  marked  by  a floating  black  spar.  The  position  of  the  Drummond  Rock,  just 
en.f“ce  the  basin,  is  so  dangerous,  that  if  it  he  allowed  to  remain,  which  I can  hardly 
imaeine,  it  should  be  marked  by  a fixed  beacon,  like  the  “Fowler”  and  “Beacon”  rocks,  in  its 
SS,  pC;nity'j  h*tle.to  the  westward  of  the  town,  the  “ Ballast  Bank,”  lying  between  Mag- 
,1.  ^ . oin  an  e Craig  rock,  has  turned  out  a little,  and  come  lower  down  the  river — a point 
that  requires  great  attention ; the  « Middle  hank,”  however,  has  not  increased, 
twnbt.y^  7htC! the  Queen’s  yacht  and  the  royal  squadron  are  anchored  lies  between  these 

2Sfeet  at  l0TWa,ter  sPrmSs-  Ifc  is  perfectly  sheltered  and  secure,  and  the  bottom 
m n ^°nnd'  » As  ^ls  roadstead  has  no  name  on  the  Admiralty  plan  of  the  river,  we 
of  Scotland  C 1 ^Ueen  s"road>  ln  remembrance  of  Her  Majesty’s  auspicious  visit  to  this  part 

SlJP^/l?r?p!T^a«ndQimpr°VemteTltf  “ the  Sea'face  of  the  town  of  Dundee,  since  the  date  of  Captain 
Whnur  ZTIr  r Ia'  “n  grea  ; -but  comPared  with  date  within  the  memory  of  man,  “ when  its 
Stef  I!'!!!  wall  enclosing  but  a few  fishing  or  smuggling  craft,”  they  almost  exceed 
activitv  ■ rmnrtipr  ous^ve  ‘ °^3’  containing  an  area  of  11-J-  acres,  are  already  completed,  and  in  full 
activity , another  wet-dock,  of  more  than  double  the  extent,  is  laid  out ; with  two  tidal  harbours,  one 


and  that  of' "Greeny i le' Cd H iL*  fwhnVh  1 ^ ^V6  S te  0ne  ^e3srs-  Stevenson,  engineers,  made  in  1816, 

^ Th?nlp?i  p ^ 0f  c.harles  II.  surveyed  these  coasts  in  1680),  published  in  h.s 

Greenvile  ColliS;.  P pUrpor*mK to  be  by  Adair>  s“d  to  have  been  published  in  1690,  is  a facsimile  of  that  of 

4 dX"n.d  5SSS»°S£  V*'  “ ,845'  “ «»  V™* 

4 to”  SwETSiS  S' i j°h!8®’  * s““d  ln“r  r'8"1  “ «»  ^ “f  tto  a..  s»d,  a»d  ih. 
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t - t'rps  now  in  use,  the  other  of  1 1 acres  : besides  graving-docks,  patent  slips,  and  every  requisite 
e ° firs!  class  commercial  port.  The  good  result  of  such  enterprise  and  energy,  directed  by  a skilful 
for  a nisi  ^ by  lhe  more  t]ian  doubled  revenue  of  the  port,  and  the  increase  in  the  number  of 

Shipping  ‘l*1  freTusnl  11 

In  June,  1833,  the  total  revenue  was  . . £10,291 

In  June,  1844  ,,  . .£23,895 

While  the  number  of  shipping  had  increased  to  3191,  having  a burthen  of  212,239  tons. 

Hitherto  all  has  been  prosperous,  and  probably  will  be  so  for  years  to  come;  but  it  is  not  difficult 
foresee  that  unless  some  decisive  steps  are  taken  to  prevent  it,  the  face  of  the  quays  and  the 
entrance  to  the  tidal  basins  will  silt  up.  Already  a dredging-machine  is  in  constant  employment. 

The  Fowler  Beacon,  and  Drummond  rocks,  just  to  the  eastward  of  the  entrance,  in  addition  to  the 
•moedirnent’they  offer  to  navigation,  by  causing  a slack  on  the  Hood-tide,  arc  occasioning  a deposit, 

1 1 slight  concavity  in  the  face  of  the  sea-wall  tends  to  lead  the  silt  into  the  basin  ; at  the  same  time 
the  Ball  ut  Bank  is  gradually  extending  to  the  eastward,  and  widening.  The  most  obvious  mode  of 
arresting  these  evils  would  seem  to  be  by  blasting  the  rocks  entirely  away,  and  by  running  a sea-wall 
from  Mairdalen-yavd  Point,  in  a slightly  curving  direction,  to  the  Craig  rock,  in  order  to  guide  the 
Phb  stream  in  its  strength  along  the  face  of  the  quay.  This  plan,  has,  I believe,  been  proposed  by 
Mr  Tames  Leslie,  the  very  able  resident  engineer;  and  although  there  may  he  some  conflicting  in- 
terests to  contend  with,  everything  should  give  way  to  the  careful  preservation  of  the  port,  and  I 
trust  he  may  be  allowed  to  carry  out  his  plans.  , , 

Continuing  higher  up  the  river,  as  far  as  Newburgh,  the  only  perceptible  changes  that  have  taken 
nlace  are  I regret  to  say,  caused  by  embankments  and  dikes  along  the  north  shore.  One  of  these 
extends  into  the  river  upwards  of  1000  yards  beyond  liigh-water  mark;  and  were  a curved  line 
drawn,  connecting  the  outer  ends  of  these  dikes,  and  continued  as  far  as  Monorgan  1 oint,  which 
would  be  the  natural  shape  of  the  deposit  caused  by  them,  it  would  enclose  a space  of  nearly  2000 
acres  or  3 square  miles.  Now,  when  it  is  considered  that  the  whole  estuary  between  Dundee  and  the 
mouth  of  the  Earn  does  not  reach  18,000  acres,  or  28  square  miles  (16  of  which  are  dry  at  low-water), 
it  will  be  manifest  that  the  space  embanked  is  equal  to  nearly  one-nintli  part  of  the  whole  estuary ; 
and  as  the  outer  ends  of  some  of  these  dikes  have  from  10  to  12  feet  over  them  at  high  tides,  it  is 
evident  that  a large  body  of  tidal  water  will  eventually  be  excluded,  and  its  scouring  power  lost, 
which  must  have  a decided  influence  upon  the  banks  in  the  lower  part  of  the  river,  and  opposite  the 
town  of  Dundee.  This  is  a great  evil,  and  should  be  jealously  watched,  as  it  is  the  scouring  power 
of  the  tidal  waters  ebbing  and  llowing  twice  in  the  24  hours  that  is  the  great  agent  in  preserving  our 
harbours  from  silting  up.  „ . . ^ . n . • 

From  Newburgh  upwards,  towards  Perth,  the  changes  m the  river  since  the  date  of  Captain 
Slater’s  survey  have  been  great  and  beneficial.  Between  the  years  1835  and  1S4-,  the  principal 
fords,  some  shoals,  and  many  detached  boulder-stones  of  large  size  have  been  removed,  and  the  river 
along  its  whole  course,  between  Perth  and  Newburgh,  has  been  deepened.  lhree  small  islands, 
namely  Sleepless,  Darry,  and  Balheplmra,  have  been  connected  with  the  main  land  by  sea-walls  so 
as  to  confine  the  whole  of  the  water  in  the  navigable  channel,  and  render  the  scour  more  effective 
The  banks  of  the  river,  where  contracted,  have  been  widened  so  as  to  admit  of  the  free  and  equal 
passage  of  the  water,  and  a tide  harbour  has  been  formed  at  Perth.  In  the  course > of these  works 
not  less  than  840,000  tons  of  soil  have  been  dredged  up,  and  the  sum  of  o3,000Z.  has  been  laid 
out  in  improvements,  independently  of  indemnification  to  the  proprietors  of  the  fisheries  to  the 
extent  of  6000/.  The  advantages  arising  from  these  energetic  works  carried  on  under  the  direction 
of  the  well-known  skilful  engineers,  Messrs.  Stevenson  of  Edinburgh,  have  been  ™any;bya^rd- 
ing  a free  passage  to  the  tidal  waters,  the  flood-tide  now  begins  to  flow  at  1 erth  three-quar-ersot 
an  hour  earlier,  and  has  a range  of  13  feet  at  the  bridge  at  ordinary  springs  ; a depth  of  from  4 to6 
feet  is  said  to  bo  maintained  in  the  channels  at  low-water  springs,  and  the  general  navigation  so  im- 
proved, that  at  spring-tides  vessels  drawing  14  feet  water  can  come  up  to  Perth  in  one  tide  with  case 

^ThfSural  consequence  of  this  has  been,  that  the  number  of  vessels  that  resort  to  this  port  has 
much  increased ; the  arrivals  and  sailings  in  the  past  year,  amounting  t°  J44,  o » - , ’ 

in  addition  to  daily  steamers  between  Dundee,  Newburgh,  and  Perth i;  the  .harbour  and  customs  due, 
have  increased  in  equal  proportions,  the  latter,  from  about  3000/.  in  1830,  have  ns  * 6 

16,83 11.  per  annum,  while  in  one  year  they  were  as  high  as  25,767  Z.  ;r  t.  • 

So  far  good:  but  flic  Tuy  is  susceptible  of  much  further  improvement.  This  magmScent 1 vei 
drains  a surface  of  about  2300  square  miles,  or  nearly  double  that  of  any  river  “Scotland , its le g 
from  the  source  of  its  most  distant  tributary  is  nearly  ISO  miles,  while  the  varie  y 
distances  of  its  sources  furnishes  an  abundant  and  equable  supply  of  water  without  the  grat  floods 
that  the  Spey  and  Dee,  and  other  mountain  rivers,  are  so  subject  to.  These  are  capabilities^  that i a 
skilful  engineer  would  readily  turn  to  account ; and  i sincerely  trust  the  Perth' mthe 
with  the  work  they  have  so  well  begun.  Little  else  is  wanting  than  to  remove  all  ohstructions  m *e 
bed  of  the  liver,  and  carefully  to  narrow  the  channel  within  certain  limits  m its  upper  put, 1 
widening  as  it  descends,  at  the  same  time  dredging  and  deepening,  so  as  not  only  to  preserve  the  pie 
sent  hut  to  increase,  the  sectional  area  of  the  channel,  thereby  affording  full  and  free : space : for  the 
tidal  waters  to  ascend  up  to  the  bridge  at  Perth,  and  as  much  beyond  as  the  natural  obstructions 

^ The^ valu^of’^uch ’free ’action  to  the  tidal  waters  is  not  confined  alone  to  the 
is  felt  in  the  river  throughout.  In  the  former  part  of  this  Report  I pointed  out „ S-se 
the  Gaasand  at  the  mouto  of  the  river, and  that  six  millions  of  cubic  yards  of  sand  had  been  dispersed 
since  the  year  1833,  the  date  of  the  last  survey.  , . . 

Now,  from  every  inquiry  I have  made,  I do  not  And  that  any  remarkable  freshes  a > the  ”™r 
occurred  during  the  lost  11  years ; but  we  know  that  a deepening  of  the  bed  of  «v  pained  ,!', 

part  has  been  gradually  going  on  since  the  year  1835,  by  which  a depth  o g course 

several  places,  and  the  tidal  water  brought  up  to  Perth  three-quarters  of  an  hour  earlier. 

Of. this  dredging  we  have  seen  that  upwards  of  800,000  tons  of  soil  have  been  removed,  and, 

it  is  not  easy  to  make  an  estimate  of  the  consequent  increase  of  reservoir,  i , have  been 

least  an  equal  number  of  tone  of  water  (or  say  in  round  numbers  a million  o y ) 

a And  whm'vreoonsSet  the  additional  acouring  power  gained  by  this  increased  volume  of  water 
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passing  to  and  fro  twice  a-day,  or  704  times  in  a year,  it  seems  a fair  inference,  in  the  absence  of 
other  known  cause,  that  this  has  been  the  chief  instrument  in  the  improvement  in  question  ^ 
If,  then,  we  may  assume  that  the  dredging  which  has  already  taken  place  between  Perth 
Newburgh  has  proved  so  beneficial  to  the  Tay  Bar  at  a distance  of  25  miles,  who  can  say  that  sk'ff  1 
engineering  along  its  whole  length  might  not  eventually  raise  this  river  to  the  high  rank  of  a Harb  U 
of  Refuge,  and  render  the  channel  into  the  l’rith  of  Tay  as  free  as  the  present  entrance  into  the  F "A 
of  Forth.  ri“ 

I am,  &c., 

Captain  Beaufort,  R.N.,  Hydrograplicr,  John  Washington,  Cantab, 

F.R.S.,  Corr.  List.,  France.  ’ •”' 


P.S. — I have  great  pleasure  in  bearing  testimony  to  the  ready  attention  and  assistance  I have  met 
with  from  Mr.  James  Leslie,  resident  engineer,  Lieut.  Smart,  R.N.,  harbour-master,  and  Mr.  Kennedy 
master  of  the  pilots,  throughout  our  survey  and  inquiries.  ’ 


DIO.  14/. 

Complaint  on  the  Complaint  of  the  want  of  a Low-water  Pier  at  Dundee,  and  Mr.  Leslie’s  Report  thereon. 
wantof  aLow-water 

Pier,  and  Leslie’s  °IR>  Dundee,  Dec.  27,  1844. 

report  thereon.  _ I am  requested  by  the  owners  of  the  “ Modern  Athens  ” to  state  that,  as  some  alterations  are 

being  made  by  the  Harbour  Trustees  on  the  composition  dues  paid  by  the  “ Modern  Athens,”  they 
would  feel  greatly  obliged  if  the  Trustees  would  take  into  consideration  the  high  dues  paid  and  the 
expenses  and  annoyance  caused  by  the  want  of  a low-water  pier. 

The  amount  paid  every  four  weeks,  including  plank-dues,  is  13 1.  19s.  lie/.,  and  no  deduction  is 
made,  although,  owing  to  the  weather,  a few  trips  may  be  lost  during  that  time.  The  amount  paid 
at  Granton  pier,  for  the  same  period,  is  only  41.,  with  the  advantages  of  a splendid  low-water  pier 
cranes,  planks,  &c.  Here  you  are  aware  we  have  to  supply  ourselves  with  planks,  and  have  no  crane 
for  heavy  goods,  although  we  were  willing  to  pay  for  it.  If  you  look  at  the  dues  paid  for  cattle  and 
stock,  all  of  which  would  be  travelled  were  there  no  steamer,  the  Harbour  Trust  would  be  benefited 
although  the  steamer  were  to  be  allowed  to  sail  free  of  dues  altogether:  but  when  I inform  you  that 
the  “ Modern  Athens  ” frequently  runs  for  little  more  than  half  the  dues  and  expenses  during  winter, 
it  will  not  seem,  I hope,  unreasonable,  that  the  owners  solicit  n reduction  during  a few  months.  ’ 

I may  add  that,  since  the  new  scale  of  rates  were  in  operation,  much  loss  has  been  sustained  by  the 
dues  chargeable  on  horses,  dogs,  carriages,  cattle,  and  sheep.  It  was  found  necessary  either  to  allow 
them  to  go  by  the  road  or  lower  the  freight,  to  meet  the  increased  rate  of  dues.  Strange  as  it  may 
seem,  the  carriers  took  gigs  on  their  carts  cheaper  than  wc  could,  owing  to  the  rates  payable  at 
Dundee. 

I hope  the  Trustees  will  not  deem  the  above  impertinent,  os  my  intention  is  to  draw  their  attention 
to  the  consideration  of  endeavouring  to  erect  some  temporary  low-water  pier,  similar  to  that  at 
Broughty  Ferry,  and  give  us  such  a modification  of  the  dues  as  may  enable  us  to  keep  the  “Modern 
Athens  running  all  winter  without  a heavy  loss. 

Trusting  you  will  excuse  the  liberty  I have  taken,  I remain,  &c., 

James  Kennedy. 


Report  by  J.  Leslie,  Esq.,  on  the  practicability  of  constructing  a temporary  Low-water  Pier. 

Gentlemen,  Dundee,  March  1G,  1S45. 

A he  mit  was  made  to  me  on  6th  January  last  of  the  following  import:— 

“ With  regard  to  the  low-water  jetty  to  which  reference  is  made  by  Mr.  Kennedy,  the  Committee 
recommend  that  Mr.  Leslie  be  instructed  to  report  to  the  Board  whether  it  would  be  practicable  to 
construct  a temporary  low-water  pier  for  the  convenience  of  passengers.” 

The  site  proposed  for  a jetty  in  the  letter  from  Mr.  Kennedy,  the  manager  of  the  “ Modern  Athens” 
steamer,  and  here  referred  to,  was,  I believe,  between  the  mouth  of  the  harbour  and  the  Craig  har- 
bour, or  near  the  slip  in  the  outer  wall  where  the  Edinburgh  and  Perth  steamers  lie ; and  he  speaks 
oi  an  erection  similar  to  that  at  Broughty  Ferry ; but  the  Convener  of  the  Committee  of  Works  under- 
stands  the  object  of  the  minute  to  be  a low-water  pier  at  the  Beacon  or  the  Fowler  Rock. 

. 7^ls’  A x1?,’  „ eventually  be  the  most  eligible  place,  but  it  would  not  be  suitable  or  convenient 
just  now  for  the  Edinburgh  boats,  from  the  want  of  proper  approaches,  and  from  its  being  so  far 
removed  from  the  more  conveniently  situated  high-water  berth  at  the  western  outer  wall : and  I fear 
that  any  projection  out  from  the  western  wall  would  be  complained  of  as  an  obstruction  by  the 
Exchequer  Loan  Commissioners,  as  proprietors  of  the  ferry,  and  possibly  even  by  the  very  parties  who 
are  asJcmg  tor  it,  as  it  might  be  the  means  of  preventing  their  vessels  at  high-water  from  getting  con- 
f v°  h!  Wa  JU,n  ess  were  made  sufficiently  commodious  to  serve  for  a berth  at  all  times, 
both  at  high  water  and  low  water.  I would  beg  to  direct  your  attention  to  the  5th  clause  of  the 
Harbour  Act  of  1836,  which  gives  power  to  erect  a chain- pier  to  the  Fowler  or  the  Beacon  Rock,  and  to 
416wr  £T£a,?r  -Pler  the^  of  ,these  rocks  5 aild  likewise  to  clauses  54  and  55  of  the  last  Harbour 
Act  (6  & 7 Victoria,  c.  83).  By  the  first  of  these  no  pier  or  quay  below  high-water  mark  is  to  be 
erected  without  the  consent  of  the  Lords  of  the  Admiralty  (excepting  it  maybe  presumed  one  for 
which  the  sanction  of  Parliament  had  already  been  obtained)  : and,  by  the  second,  the  power  to  erect 
the  low-water  pier  at  the  Fowler  or  the  Beacon  Rocks  is  to  expire  within  three  years  from  the  passing 
bf  6 thtti12  SUmmer’  1846)>  14  be  not  completed  for  the  use  of  the  public,  with  proper  approaches, 


After  having  considered  these  clauses,  I beg  to  have  some  more  specific  instructions  from  you 
regarding  the  site  of  the  proposed  pier,  and  whether  it  be  meant  for  passengers  merely,  as  expressed 
in  the  minute,  or  for  horses,  carriages,  and  cattle  also. 

The  difference  in  cost  between  the  two  would  be  very  material,  for  this  reason,  that  passengers 
would  only  require  a stair,  whereas  for  horses,  &c.,  a slip  of  very  considerable  length  would  be  neces- 
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No.  147. 
construct- 


and  in  the  plan  formerly  proposed  of  the  low-water  pier  at  the  Beacon  Rock,  the  estimated  cost 
die  slip’ alone  amounted  to  more  than  double  that  of  the  bridge  leading  out  to  it. 

° The  only  good  reason  that,  it  appears  to  me,  can  be  given  for  going  into  this  matter  just  now  is  not 
lose  the  power  of  constructing  the  low-water  pier,  which  has  already  been  obtained,  and  it  is  a 
estion  whether  the  erection  of  any  temporary  pier,  or  of  anything  else  than  a chain- pier,  as  * 
nnressed  in  the  Act  of  1836,  would  effect  that  object ; and,  if  not,  whether  it  would  he  expedient  , 0 

to  attempt  just  now  the  construction  of  any  permanent  and  expensive  low-water  pier.  I have  a Low- water  Pier. 
°fficiently  correct  survey  of  the  Beacon  Rock  to  enable  me  to  prepare  a plan  of  a pier  there, 
but  the  Fowler  Rock  has  never  yet  been  properly  surveyed.  That  is,  however,  now  being  done,  and, 
shortly  after  having  received  the  more  specific  instructions  which  I have  asked  for,  I shall  be  ready 
to  report  on  the  matter. 

r I have,  &c., 

James  Leslie. 

F -cerpt  from  Minutes  of  the  Committee  on  Works  of  the  Trustees  of  the  Harbour  of  Dundee> 
dated  13th,  and  approved  of  at  an  adjourned  stated  General  Meeting  of  said  Trustees,  held  March 
17, 1845. 

A report  dated  the  10th  current,  by  Mr.  Leslie,  on  a temporary  low-water  pier  for  passengers  was 
read  • and  the  Committee,  having  considered  the  same,  recommend  that  Mr.  Leslie  be  requested  to 
■prepare  an  estimate  of  the  expense  of  a chain-pier  for  passengers  to  the  Fowler  Rock,  and  an  estimate 
of  a similar  pier  to  the  same  place  for  passengers  and  cattle  also.  (See  No.  149.) 

George  Milne,  Clerk  to  the  Trustees. 


No.  14S. 

Report  by  James  Walker,  Esq.,  F.R.S.,  on  embanking  the  Shore  or  Bed  of  the  River  Tag.  Walker,  on  embank 
Sir,  23,  Great  George  Street,  Westminster,  January  Hi,  1S45.  Tay.^6 

The  substance  of  the  resolutions  of  the  Trustees  of  the  Harbour  of  Dundee  is — 

Istly.  That  I survey  the  dikes  and  other  erections  and  operations  of  Lord  Kinnaird  and  Colonel 
Paterson  on  the  bed  of  the  river  Tay,  detailed  in  Mr.  Leslie’s  Report  to  the  Harbour  Trustees, 
dated  24th  October,  1843,  and  report  my  opinion  whether  or  not  these  erections,  as  they  at  present 
exist,  are  injurious  to  the  navigation  of  the  river ; also  whether  the  effect  of  the  erections  and 
operations  of  the  other  proprietors,  on  the  north  side  of  the  river,  or  all  or  any  of  them,  are  inju- 
rious ; and  if  so,  that  I describe  the  nature  and  extent  of  the  injury. 

2ndly.  That  I report  on  the  further  effect,  if  any,  of  these  erections  and  operations,  supposing 
they  were  completed  by  embankments  so  far  as  the  foundations  already  projected  into  the  river ; 
and 

3rdly.  That  I state  my  opinion  of  the  views  embodied  in  Mr.  Leslie’s  Report  of  24tli  October, 

1843. 

In  August  last  I surveyed,  generally,  the  river  from  its  entrance  upwards,  and  particularly  the  por- 
tion from  the  junction  of  the  Tay  and  Earn  down  to  near  Dundee.  l“wns  accompanied  by  Mr.  Leslie. 

Mr.  Blackadder  also,  the  engineer  employed  by  Lord  Kinnaird  and  Colonel  Paterson,  and  whose  able 
report  I had  previously  received  by  his  lordship’s  orders,  met  me  and  accompanied  me  during  part  of 
the  survey.  Afterwards  1 attended  a Committee  of  the  Trustees,  when  I stated  the  expediency  of 
having  the  portions  of  the  river  particularly  referred  to  surveyed  and  sounded  j I also  recommended 
observations  to  be  made  on  the  tides  and  fresh-water  currents,  with  the  sections  and  velocities  at  various 
places,  from  the  entrance  of  the  river  to  Perth,  and  upon  the  Earn.  This  was  agreed  to  and  confided 
to  Mr.  Leslie,  who,  with  his  assistants,  has  completed  the  survey  in  a very  satisfactory  manner ; so  that, 
independently  of  this  inquiry,  the  plans  and  documents  cannot  fail  of  being  useful  to  the  Trustees  as 
future  references.  In  October  Mr.  Leslie  and  his  surveyor,  Mr.  Knox,  met  me  in  Perth,  when  I 
examined  the  progress  they  had  made,  and  directed  some  further  observations  and  details.  . On  the 
12th  of  December,  by  which,  time  the  surveys  and  observations  were  nearly  completed,  I again  visited 
Dundee,  entered  with  Mr.  Leslie  into  the  calculations  resulting  from  the  surveys,  and  had  conferences 
with  the  Trustees. 

On  the  14th  of  December  Mr.  Leslie  accompanied  me  to  Perth,  where  Mr.  Blackadder  met  us,  and 
the  various  matters  were  discussed. 

I have,  in  the  course  of  the  reference  to  me,  had  communications  with  Lord  Kinnaird ; and,  having 
informed  the  principal  landowners  when  the  plan  was  finished,  that  they  might  have  the  opportuity  of 
seeing  it  and  offering  any  remarks,  I have  been  waited  upon  at  Dundee  by  Captain  Allen,  jun.,  of  Errol, 
and  Mr.  Walker,  Lord  Kinnaird’s  agent.  _ _ _ , 

On  my  visits  to  Dundee  I have  received  detailed  information  as  to  the  depths  and  tides  below  Dundee 
from  Baillie  Martin,  also  from  the  Harbour-Masters  and  Trinity  Master. 

I think  it  right  to  state  the  above  in  order  to  show  that  my  opinions,  which  I am  now  to  report, 
though  they  may  be  erroneous,  have  not  been  formed  without  ascertaining  the  facts  that  appeared  to 
me  to  hear  upon  the  question,  or  without  hearing  what  those  who  are  most  interested  or  qualified  had 
to  say  respecting  it. 

The  duty  of  preserving  entire  the  navigation  of  the  river  Tay  has  become  much  more  important  of 
late  years  by  the  increase  of  trade  that  has  taken  place  since  docks  were  formed  at  Dundee,  rendering 
the  port,  even  in  its  present  state,  of  almost  national  importance. 

The  character  of  the  10  miles  of  river  below  Dundee  is  very  different  from  all  that  is  above 
it;  and  this  was  probably  the  motive  that  led  to  the  town  of  Dundee  being  fixed  where  it  is. 

The  course,  from  the  entrance  of  the  river  to  opposite  the  docks,  is  nearly  one  straight  line;  the 
width  ample  and  clear  of  shoals,  excepting  at  one  point  (the  Horseshoe  Sand),  and  even  there  the 
deep  water  is  one-third  of  a mile  wide.  The  two  extreme  points,  however  (viz.  the  approach  to  the 
docks  at  the  upper  end,  and  the  entrance  to  the  river  at  the  lower  end),  require  the  vigilant  care  of 
the  Trustees. 

For  the  whole  length  opposite  the  docks  there  is  very  little  more  depth  than  upon  the  sill  of  the 
entrance,  so  that  any  diminution  there  would  be  attended  with  very  injurious  consequences.  The 
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ing the  bed  of  the 
Tay. 


Trustees  were  obliged,  in  1843,  to  dredge  in  front  of  the  upper  entrance  to  the  harbour,  in  order 
procure  the  requisite  depth  for  ships  entering ; and  a comparison  of  maps  shows  that  the  “ B 11  ° 
Bank  ” to  the  westward  of  the  town  is  extending  downwards.  Again  at  the  entrance  of  the  river 
bar)  there  has  been  a constant  struggle  between  the  ebbing  water  from  the  river  forcing  the  sand^  t 
of  its  way  and  the  waves  of  the  sea  trying  to  drive  the  sand  back.  Hence  the  spits,  and  the  bar  a 1 
the  shifting  channel,  which  require  a constant  attention  on  the  part  of  the  harbour- master  to  nlacp  tk 
buoys  of  the  entrance  in  the  best  situations  for  the  deep  water.  It  appears  from  information  and  from  fa 
old  charts,*  thatl50years  since,  and  up  to  70  years  since,  the  heat  water  out  to  sea  was  a^ontinuatift6 
of  the  river-course  S.E.  by  E.  half  E.  (the  Craig  or  inner  lights  “in  one”);  that  then  the  extensio*1 
of  the  Gaa  sand,  on  the  north  side,  blocked  up  the  straight  passage  to  5 or  (j  feet  at  low-water  ■ that 
as  a consequence,  the  effluent  water  deepened  a passage  in  the  S.S.E.  half  E.  direction  (the  present 
buoyed  passage) ; that  matters  remained  thus  until  15  or  20  years  since,  when  the  depth  upon  the  tail 
of  the  Gaa  sand  again  increased.  The  Admiralty  Chart  of  1833  (Captain  Slater’s)  shows  only  Sand 
9 feet  upon  the  Gaa  sand.  There  is  now  14  to  16  feet,  excepting  upon  small  patches.  At  the 
same  time  the  Abertay,  or  south  sand,  appears  to  have  been  advancing  again  to  the  northward,  and  the 
recent  shifting  of  the  buoys  has  been  in  that  direction.  The  Admiralty  Chart  of  1833  gives  16  feet 
upon  the  bar  at  spring-tides.  Mr.  Jack,  the  deputy  harbour-master,  slates  it  now  to  he  IS-  but 
the  general  result  of  the  various  information  I received,  and  my  conviction  from  that  information  is 
that  the  depth  of  the  entrance  has  not  varied  during  the  last  century  and  a half.  Adair’s  Chart  (sup! 
posed  1690)  gives  the  depth  upon  the  bar  3 fathoms  in  the  straight  line,  the  Gaa  sand  then  stretching 
out  nearly  east  by  compass. 

These  facts  are  named  to  show  that  there  is  nothing  to  spare,  and  that  the  cause,  whatever  it  is  of 
the  present  depth  should  be  watched  with  the  most  jealous  care. 

At  Dundee  the  high-water  width  is  one  mile  and  a half.  It  contracts  gradually  to  Broughty  Ferry 
three  miles  down,  where  the  channel  is  through  rock  and  the  width  is  only  tliree-quartersof a mile- 
hut  three  miles  above  Dundee  we  find  it  nearly  three  miles  wide,  and  at  ten  miles  higher  up  it  is  still 
one  mile  wide — the  average  width  being  about  two  miles.  Mr.  Leslie  calculates  the  area  between 
Dundee  and  the.  mouth  of  the  Earn  at  17,800  acres,  or  27$  square  miles.  Where  this  widening, 
whicli  is  immediately  above  Dundee,  begins,  the  shoals  begin  ; there  is  no  longer  the  straight! 
clear,  deep  low-water  course.  On  the  contrary,  four-sevenths  of  the  area  are  dry  at  low-water,  and 
the  three-sevenths  that  remain  covered  with  water  are  shallow  when  compared  with  the  river  below 
Dundee. 

In  this  description  a great  similarity  between  the  formation  of  the  Tay  and  of  the  Mersey,  from  the 
sea  to  Runcorn,  will  be  observed. 


It  is  upon  the  north  side  of  the  wide  and  therefore  shallow  part  of  the  river,  which  is  known  as  the 
“ Estuary,”  that  the  erections  and  operations  referred  to  for  embanking  and  reclaiming  the  soil  of  the 
river,  between  high  and  low  water,  have  been  carried  on.  They  commence  at  the  boundary  of  Colonel 
Patersons  estate  (Castle  Huntly),  four  miles  above  Dundee;  and  extend  upwards  in  front  of  the 
estates  of  Lord  Kinnaird,  Mr.  Hunter  of  Seaside,  Mr.  Allen  of  Errol,  and  Sir  John  Richardson  of 
Pitfour,  at  the  confluence  of  the  Tay  and  the  Earn,  which  is  15  miles  above  Dundee. 

When  the  margin  of  the  land  was  unprotected  and  exposed  to  the  wash  of  the  waves  during  high 
winds,  the  water  may  he  supposed  to  have  been  generally  gaining  upon  the  land  and  enlarging  the 
expanse  of  the  water.  Mr.  Blackadder  arrives  at  the  same  fact  by  the  geological  similarity  of  the  strata. 
The  level  of  the  land  close  to  the  river  being  in  most  places  upwards  of  20  feet  above  high- 
water,  the  quantity  of  alluvial  matter  that  has  been  washed  into  the  river  and  then  out  to  sea,  in  the 
course  of  ages,  may  have  been  great. 

I am  not  at  all  disposed  to  dispute  Mr.  Blackadder’B  geological  theory  of  this,  hut  it  is  clear  that 
the  water  has  now  the  possession,  and  lias  had  it  too  long  to  be  legally  ejected,  for  the  oldest  charts 
show  the  widtli  and  margin  of  the  estuary  much  as  they  now  are. 

As  the  ground  increased  in  value  it  became  desirable  to  stop  any  encroachment  of  the  water;  and 
tins  was  done  by  the  erection  of  dwarf  walls  at  the  foot  of  the  bank  to  protect  the  loose  soil. 

The  object  and  progress  of  the  cross  dikes,  which  are  sloping  walls  of  rough  stone,  projecting  out 
at  right  angles  from  the  shore,  are  stated  by  Mr.  Leslie  to  have  been,  that  they  were  begun  by  a former 
owner  of  Errol,  as  a substitute  for  the  dwarf  walls  already  named,  which  had  been  put  up  to  prevent  the 
waves  from  undermining  and  washing  down  the  land  into  the  river ; and  that  the  deposit  between  these 
dikes  of  the  matter  which  is  brought  down  the  river  by  the  freshes,  being  the  result  of  the  same  opera- 
ion,  the  outer  ends  of  the  cross  walls  were  connected  by  longitudinal  walls  so  as  to  entirely  exclude 
the  tide61"’  convert  *nt0  ara^e  laud  the  area  which  before  was  generally  covered  with  water  when 

. fTheSe,  cnclosm'f  bave  not  prescription  to  plead  in  their  favour.  None  of  them  are,  as  I was 
intormed,  more  than  ten  years  old;  and  the  entire  exclusion  of  the  water  even  now  is  confined 
to  portions  in  front  of  the  Pitfour  and  Errol  estates— the  whole  quantity  being  from  100  to  200 
*"es-  farH;  quality  of  the  ground  that  has  thus  been  embanked  has  led  Sir  John  Richardson 

and  Mr.  Allen  to  adopt  measures  for  taking  in  land  outside  their  first  enclosures;  and  the  other 
proprietors  are  following  their  example,  by  the  erection  of  dykes  and  bush-fences  (stakes  driven 
into  the  ground  and  interlaced  with  wicker-work)  in  various  directions  in  front  of  their  estates, 
lhese,  by  interrupting  the  current,  and,  which  is  much  more  effectual,  by  interrupting  and  breaking 
tbe  force  of  the  waves  upon  the  shore,  and  quieting  the  body  of  water  that  is  within  the  dikes,  form, 
virtually , traps  or  nets  to  catch  and  deposit  the  alluvial  matter  which  is  brought  down  the  river,  and  is 
held  in  suspension  while  the  water  is  in  an  agitated  state. 

The  tongest  of  these  dikes,  until  May,  1843,  was  600  yards.  At  this  time  a new  dike  was  begun 
upon  the  boundary  between  Lord  Kinnaird’s  and  Colonel  Paterson’s  estates.  This  one  is  already  1037 
yards  or  four-sevenths  of  a mile  long,  nearly  one-fourth  the  whole  width  of  the  “ estuary,”  where  it  is 
the  Widest ; and  it  is  uncertain  how  much  farther  it  is  intended  to  be  carried.  Mr.  Leslie  has  calcu- 
iated  that  Lord  Kinnaird’s  cross-dikes  may  enclose  340  acres  in  front  of  his  Lordship’s  estates.  None 
of  the  other  walls  are  of  more  than  half  the  length  of  Lord  Kinnaird’s.  But  if  walls  were  built  to  connect 
the  ends  of  all  of  them,  a surface  of  upwards  of  1800t  acres,  or  one-tenth  of  the  area  of  the  estuary 


+ It6  iio1?nAdair’  a '?Py.of,wbicb  Mr.  Blackadder  has  kindly  furnished  me  with.  , , . 

front  of  Errol  te  1930  aCreS’  wluch  includes,  the  spaces  on  the  north  side  of  Mugdrum,  and  the  enclosed  land  in 
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Dundee  and  the  Earn,  which  is  now  open  to  the  tide,  would  he  embanked.  Of  this  a portion,  Appendix  C. 

between  an(j  between  the  dikes,  and  on  the  north  side  of  Mugdrum,  is  already  covered  with  . 

nefli  \nd  silt  grass,  so  that  spring-tides  only  rise  over  it.  The  average  present  depth  of  spring-tide  Dundee. 
reeas.,  whole  space,  and  which  would  of  course  be  excluded  if  the  ground  were  embanked,  is  8 feet. 

Tsw  VMtmt  depth,  because  the  tendency  of  the  (likes  has  already  been  to  reduce  the  depth  under  ^t^^hank- 
what  it  was  at  the  time  of  their  erection.  ing  the  bed  of  the 

a ry  leading  question  in  the  consideration  of  this  matter  is,  whether,  and  to  what  extent,  the 
Hand,  width  of  the  river  between  Dundee  and  the  sea  is  the  effect  of  the  occasional  land-floods 
ftbl  fresh  water),  or  of  the  sea-water  in  its  passage  into  the  estuary  with  every  flowing  tide,  and  out 
/•the  estuary  with  every  ebbing  tide.  To  supply  materials  for  correctly  ascertaining  this  fact  was 
° of  the  principal  objects  of  the  surveys  and  observations  that  have  lately  been  made,  and  the  dis- 
tinction should  be  borne  in  mind.  In  the  Clyde,  at  Glasgow,  the  tidal  current  is  not  half  a mile 
hour-  when  the  land-freshes  come  down,  the  velocity  is  four  miles  per  hour:  therefore  the  value 
Pfthe  tide  at  Glasgow,  as  a scouring  power,  is  comparatively  of  little  account.  At  Greenock  the 
° verse  is  the  casc°  there  the  land-floods  become  unimportant  as  compared  with  the  tide.  It  was 
therefore  one  of  my  objects,  while  designing  the  improvements  of  the  Clyde,  to  keep  down  the  dikes 
in  the  lower  portion  of  the  river,  so  as  to  prevent,  as  much  as  possible,  a diminution  of  the  tulal 
iter  at  Port  Glasgow  or  Greenock.  So  also  in  the  cases  of  Liverpool,  Yarmouth,  Montrose,  and 
mmv  of  our  great  harbours,  which  depend  for  their  existence  upon  the  tidal  current,  and  where, 
therefore  the  receptacle  for  tidal  water  ought  to  he  preserved  with  jealous  care.  Now,  what  Glasgow, 
is  upon  the  Clyde,  Perth  is  upon  the  Tay—  dependent,  so  far  as  natural  means  are  concerned,  upon 
the  river  floods  for  its  harbour;  and  as  the  discharge  of  the  Tay  is  more  than  twice  that  of  the  Clyde, 
this  natural  power  is  greater  at  Perth  than  at  Glasgow.  In  both  cases  the  tide  flows  only  two  or 
three  miles  above  the  cities;  and  the  rise  or  “lift”  of  a spring-tide  in  the  two  harbours  is  nearly 

^Letus"  now  see  the  situation  of  Dundee,  and  endeavour  to  ascertain  the  relative  value  of  the  river 

and  of  the  tide  to  that  harbour.  , . . ..  , . , 

I requested  Mr.  Leslie  to  take  the  opportunity  of  measuring  the  united  discharge  of  the  i ay  and 
the  Earn  during  a flood.  The  highest  since  then  was  on  the  12th  November,  1844.  He  states  it 
to  have  been  a full  average  flood,  hut  that  an  extreme  flood,  after  heavy  rains,  and  a sudden  melting 
of  snow,  would  be  four  feet  higher,  when  the  discharge  would  therefore  be  considerably  greater ; 
hut,  as  these  cases  are  not  frequent,  the  November  flood  is  considered  sufficient  for  general 

calculation.  ^ ^charge  0f  the  Tay  was  153,740  cubic  feet  per  minute. 

of  the  Earn  215,600  ,,  j> 


Together  969,340 ; 

say,  in  round  numbers,  1,000,000  cubic  feet  per  minute  ; or  240,000,000  during  four  hours. 

To  compare  the  above  witli  the  effect  of  the  tidal  water  at  Dundee,  I assume  15,000  acres  as  the 
average  area  (above  Dundee)  of  the  reservoir  or  estuary,  during  the  four  boon  of  the i ebbing 
tide,  and  the  vertical  fall  of  tide  during  these  four  hours  to  hell  feet.  Tins  will  give  7,187,400,000 
cubic  feet,  or  thirty  times  the  240,000,000  of  river  water.  , 

To  compare  the  effect  upon  the  bar,  the  area  of  the  river  between  Dundee  and  the  bar  must  be 
added ; and  the  tidal  water  upon  the  bar  will  then  he  upwards  of  forty  times  the  river  water. 

The  small  sectional  area,  or  width  and  depth,  of  the  river  above  the  estuary  during  a flood  com- 
pared with  that  below  Dundee,  is  another  proof  of  the  groat  superiority  of  the  tidal  «J»ent  At 
Broughty  Ferry  (the  most  contracted  point,  owing  to  the  rocky  margin)  the  width  and  depth  are 
each  three  times  those  of  the  river  above  the  estuary;  the  sectional. area  is,  therefore,  nine  times 
that  of  the  river,  and  the  velocity  at  Broughty  is  greater  than  in  the  river.  . 

It  is  evident  therefore  that  the  effects  of  the  river  at  Dundee  are  but  feeble  m compaiison  wa«i 
those  of  the  tide.  It  is  only  when  they  are  reduced  to  figures  in  this  way  that  the  vast  djpa . y 
seen;  and  the  above  calculations  confirm  what  is  stated  by  the  pilots  and  others,  that  the  difference 
between  a spring  and  a neap  tide  is  much  greater  than 


without,  a land-flood ; and  that  the  currons  near  wie  »»».  ■ «•* V 

a fresh,  except  at  low-water.  I do  not  mean  to  say  that  the  water  of  the  lay  is  of  no  use  to  the 
harbour  of  Dundee.  On  the  contrary,  besides  adding  to  the  quantity  at  all  th 

_i_ ! to r ,1 * ...l'  tun  „«*  and  keens  clear  that  portion  oi  it  Which  the 


water  channel  through  the  estuary  when  the  tide  is  out,  and  keeps  clear  that  portion  ( 
tidal  water  alone  would  not.  _ , _ , , „„ 

The  idea  of  a gradual  contraction  of  the  river  from  Broughty  Ferry  upwards  lias • 
as  a desirable  improvement.  This  would  reclaim  many  thousand  acres  of  tne  land,  it  would  also 
cause  a quicker  current  through  the  contracted  portion  of  what  is  now  the  atony, .and IwouUun- 
prove  the  navigation  of  tho  river  upwards  (all  in  themselves  useful  and 
would  ruin  Dundee  by  depriving  it  of  two-thirds  of  its  present  tidal  reservoir, 
should  he  of  a regular  shape,  with  fair  tapering  sides,  is  not  a matter  of  conseq^ce,  so  far  as 
Dundee  is  concerned.  Quantity,  at  the  proper  time,  is  the  consideration.  ie  r 
current  between  Dundee  and  the  bar  is  the  sinking  of  the  tide  at  sea,  not  the  pwn bm . above. 
Indeed,  the  more  slowly  the  water  approaches  to  the  point  above  Dundee  where  its  action  is  require  , 
the  better.  The  small  velocity  shows  that  but  little  of  the  head,  or  power,  has  been  expend 
arriving  there.  Therefore,  even  if  the  reduction  in  quantity  caused  by  narrowing  the  estuary  were 
to  he  restored  by  extending  the  length,  this  (as  the  average  distance s of +the  water  would  be 
would  not  he  so  good  as  the  present  shape,  which  is  nearer  the  circle,  the  best  of  g ... 

purpose,  if  gradually  contracted  at  the  outlet,  in  a halloon-like  shape,  to  form  an  easy  transition 
into  the  parallel  or  river  shape  before  reaching  Dundee,  or  where  velocity  is  , ■* 

It  is  true  that  the  sluggish  current  of  the  fluid  in  such  a figure  would  tend  to  allow  a deposit  on 
the  estuary ; hut  it  is  a mistake  to  suppose  that  the  depth  of  the  estuary,  exc,eP  , . f th 

low-water  channel,  is  the  effect  of  the  current.  I consider  it  to  be  almost  entlrelythe  effect^the 


wash  of  the  waves  during  high  winds ; and  as  a contraction  in  width  is  a certain  way  of 
the  waves  and  encouraging  silting,  I think  it  injurious.  Were  a , gradua d con ' * above  Dundee- 

from  Broughty  Ferry  upwards,  the  waves  would  cease  to i have  effect ;in  M be  ^ farthej 


•irum  .droughty  Jterry  upwards,  the  waves  wouia  cease  uavu  --  r ,,  . . 

the  current  would  become  the  only  power.  The  width,  thus  reduced  by  ar  , shore 

— _.x 1 f -r  _ -u — ;n  the  front  of  the  dike  or  hank,  and  this  tore-shore 


reduced  by  the  natural  formation  of  a fore-shore  in  tl 
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No.  148. 

Walker,  on  embank- 
ing; the  bed  of  the 

Tay. 


would  gradually  rise  above  the  level  of  the  reclaimed  land  within  the  bank.  Experience  has  Dr  d 
this  to  be  the  progress  in  all  similar  cases.*  ° ove 

My  opinion  on  the  point  submitted  to  me  by  the  Commissioners  must  be  in  accordance  with  tl 
principles,  and  that  the  reduction  of  the  estuary  by  the  proposed  enclosures  would  be  iniuriousT 
the  harbour.  Is  this  to  such  an  extent  as  to  be  a practical  evil  ? because,  ns  has  been  said  and  S H 
truly,  a single  pile,  if  between  high  and  low  water,  takes  the  place  that  would  be  occupied'by  wat 
were  the  pile  not  there,  and  is,  on  principle  or  theory,  an  injury,  although  a thousand  piles  might 
not  practically  be  so;  and  if  they  were  not,  there  would  be  no  useful  object  in  preventing  tli' 
being  driven.  That  this  is  the  feeling  of  the  trustees  is  indeed  implied  by  their  requesting  meT 
report  on  the  nature  and  extent  of  the  injury  I may  anticipate.  ° 0 

As  the  extent  of  the  exclusion  of  tidal  water,  by  connecting  the  outer  ends  of  the  present  dikes 
so  as  to  embank  the  space  that  would  then  be  enclosed  within  them,  is  defined,  and  gives  a basis  for 
calculation,  I shall  take  the  liberty  of  considering  this  question  first. 

I have  before  taken  the  area  which  would  thus  be  enclosed  at  1S00  acres,  or  one-tenth  of  the 
whole  estuary;  but  as  the  rise  or  lift  of  an  average  spring-tide  is  16  feet  at  the  lower,  and  13  feet 
at  the  upper  end  of  the  estuary,  or,  on  the  average,  15  feet  (having  reference  to  the  shape)  while 
the  present  average  depth  over  the  space  that  would  be  enclosed  is  only  about  S feet,  the  abstraction 
of  water  is  not  in  proportion  to  the  area,  nor  much  above  half  this,  or  say  one-twentieth  of  the 
whole  cubic  quantity,  and  therefore  the  question  appears  to  resolve  itself  into  this : Would  takino- 
away  one-twentieth  of  the  whole  quantity  of  water  that  passes  through  the  channel  of  the  river 
at  Dundee,  or  one-thirtieth  of  the  whole  quantity  that  passes  through  the  mouth  of  the  river  inside 
the  bar,  be  a practical  injury  ? I have  no  hesitation  in  answering  both  these  questions  in  the 
affirmative. 


Having  before  compared 'the  whole  of  the  tidal  water  passed  out  of  the  estuary  with  the  water  of 
a land-flood,  a comparison  between  the  latter  (the  land  water)  and  the  water  that  would  be  excluded 
by  the  embankments  will  give  an  idea  of  their  relative  value.  The  whole  quantity  of  the  united  Tay 
and  Earn  that  is  poured  into  the  estuary,  and  goes  out  with  the  tide,  during  four  hours  of  a land-flood 
has  been  given  as  240,000,000  cubic  feet.  Now,  8 feet  in  depth,  over  1800  acres,  gives  627,OOO,OQ0- 
in  other  words,  the  1800  acres,  supposed  to  be  embanked,  now  add  to  the  ebbing  tide,  at  every  spring 
tide,  considerably  more  than  two  and  a half  times  the  quantity  supplied  by  the  rivers  during  four  hours 
of  a land-flood ; or,  in  other  words,  if  the  river-water  were  to  be  turned  into  an  enclosed  space  of  1800 
acres,  it  would  require  ten  hours  to  raise  it  to  8 feet  in  depth.  Unless  there  is  some  fallacy  in  these 
figures,  it  seems  difficult  to  come  to  any  other  conclusion  than  that  connecting  the  ends  of  the  dikes 
would  be  injurious  to  the  harbour. 

In  the  instructions  to  me,  the  operations  of  Lord  Kinnaird  and  Colonel  Paterson  are  distinguished. 
The  quantity,  by  connecting  their  dikes  in  the  shape  described  by  Mr.  Leslie,  would  be  340  acrcsj 
or  nearly  one-fifth  of  the  whole.  The  cubic  contents,  at  8 feet  deep,  is  118,000,000;  so  that  this 
surface  alone  supplies  more  to  the  ebbing  current  than  two  hours  of  a river -flood  would  do. 

It  is  impossible,  then,  to  give  the  opinion  I have  done  as  to  the  whole,  and  to  give  a different  opinion 
on  the  abstraction  of  so  large  a proportion.  And  it  is  to  be  remembered,  that  the  spring-tides  occur 
about  four  times  in  every  two  weeks,  and  are  therefore  much  more  frequent  than  the  river-floods.  I 
think  that  the  November  flood  is  the  only  one  that  has  occurred  for  many  months. 

The  above  calculations  are  taken  on  an  average  depth  of  8 feet.  It  is  almost  unnecessary  to  say 
that  the  portion  near  the  foot  of  the  bank,  which  is  covered  with  sea-grass  and  reeds,  and  is  now  but 
little  under  the  high-water  level  of  spring  tides,  contributes  but  little  to  the  quantity;  so  that  the 
injury  done  by  enclosing  this  alone  would  be  but  small  in  proportion — indeed  would  not  come  within 
what  I have  described  as  being  practically  injurious.  I had  no  correct  means  oF  ascertaining  if  these 
reed  shores  existed  anywhere  before  the  dikes  were  begun,  or  if  they  were  the  effect  of  them.  If  the 
former,  it  would  appear  that,  in  such  places,  the  land  had  been  naturally  rather  gaining  upon  the  water. 
This  is  a matter  for  evidence.  There  can  be  no  doubt,  however,  that  the  erection  of  the  dikes  has 
increased,  if  not  formed,  the  growth  of  reeds,  for  which  only  a particular  level  below  high-water  is 
suitable.  L ° 


In  the  calculations  I have  made,  and  the  opinions  I have  founded  upon  them,  I have  included  only 
the  space  that  would  be  enclosed.  The  silting  effect  of  the  embankments  upon  a portion  of  the 
large  space  also  that  would  be  left  between  the  outside  dikes  and  the  low-water  channel,  would, 
though  gradual,  be  certain,  and  in  the  end  considerable.  I have  already  referred  to  it  as  arising 
irom  the  contraction  of  the  width  and  consequent  quieting  of  the  surface,  or  “ laying”  of  the 
waves,  to  which,  and  not  to  the  current,  the  depth  is  due;  and  I am  desirous  of  having  this  under- 
stood, as  the  contraction  of  the  estuary  has  been  prescribed  for  deepening  it,  which  it  cannot,  in  my 
opinion,  do  unless  the  width  he  so  reduced  as  to  be  kept  clear  by  the  river-water  quite  up  to  the 
s ; ,t“at  ls’  unl,ess  the  estuary  be  entirely  done  away  with.  In  advising  as  to  embanking  in  other 
places,  l nave  acted  upon  this  principle,  not  recommending  the  whole  intended  finally  to  be  reclaimed 
to  ne  enclosed  at  once,  but  only  a partial  measure  to  encourage  a silting  in  front  of  it,  and  to  make 
tl lie  embanking  of  the  outer  portion  more  easily  accomplished  afterwards.  I have  no  reason  for  sus- 
pecting that  the  landowners  have  this  in  view— that  they  see  in  the  1920,  or  the  1800  acres,  only  a 
hrst  instalment;  but  the  fact  will  be  that  the  unenclosed  ground,  particularly  towards  the  upper  end 
(Su  John  Richardson  sand  Mr.  Allen  s),  will,  after  a series  of  years,  be  more  easily  embanked;  and 
irom  the  gradual  accretion  upon  its  surface,  the  abstraction  or  enclosure  of  a further  space  will  then 
become  of  less  consequence  to  the  interests  of  navigation,  just  as  the  present  reed  shores  have  become, 
or  at  least  now  are.  o r 

„ d.e.sir'  “ ‘™d’  ” ‘kis  report,  all  that  is  not  really  practical,  most  not  extend  to  prevent  my 
saying  that  the  injury  done  by  any  diminution  of  the  power  which  scours  the  river  and  removes 
obstructions,  is  not  simply  in  proportion  to  the  quantity  abstracted.  It  is  in  a greater  porportion; 

*\V°,U  •t“ke  aWay  an7’  Say, half  the  Auan%  of  the  water  that  now  keeps  the  river  open, 
although  by  doing  so,  you  reduce  the  velocity  only  one-half,  you  take  away  much  more  than  half  the 
power.  Every  one  used  to  canal  or  river  navigation  knows  that  very  much  less  than  one-half,  even 
less  than  one-fourth,  the  power  is  required  to  draw  a boat  through  still  water,  at  one  mile  per  hour,  than 


* It  is  fair  to  Mr.  Blackadder 
reference  to  the  enclosures  that 
have  here  referred  to. 


to  say,  that  the  opinion  he  has  given,  as  to  the  embanking  not  being  injurious,  has 
would  be  eflected  by  the  present  dikes,  and  not  to  any  such  extensive  contraction  as  l 
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at  double  the  speed,*  and  also,  which  is  indeed  the  same  thing,  that  very  much  less  than  half  the  power 
is  required  to  hold  a body  at  rest  against  a stream  which  runs  at  the  rate  of  one  mile,  than  against  a 
stream  of  two  miles  per  hour.  And  the  same  principle  extends  in  a degree  to  the  power  of  rivers  to 
widen  and  deepen  their  channel. 

, Mr.  Blackadder  states  in  his  report,  that,  according  to  Mr.  Jardine’s  survey  of  the  Tay  in  1810, 
“the  estuary  does  not  fill  up  level  with  water,  and  that  the  medium  depression  between  Broughty  and 
Newburgh  is  15  inches  below  that  of  the  tidal  waters  at  its  confluence and  he  gives  the  opinion  of 
a gentleman,  high  in  physical  and  mathematical  science,  to  whom  a similar  case  had  been  submitted; 
which  was,  that  “there  could  be  no  sensible  exclusion  of  tidal  water  when  the  internal  estuary  did  not 
fill  up  level  with  the  external  tideway  at  high  water.” 

This  was  an  opinion  on  a particular  case,  and  there  is  always  danger  in  generalizing  from  particular 
cases.  As  Mr.  Blackadder  says  the  Tay  is  similar,  I have  his  respectable  authority  for  its  being  so. 
May  it  not,  first,  be  fairly  inferred  from  this,  that  Mr.  Blackadder  and  the  gentleman  be  consulted 
thought  that  the  tendency  of  any  operation  which  excluded  water  was  injurious ; and  that  the  reason 
why  injury,  in  the  case  Mr.  Blackadder  referred  to  him,  was  not  done,  was  because  there  was  no  exclu- 
sion of  water  ? Now,  in  the  case  of  the  Tay,  it  must  be  evident  without  another  array  of  figures,  that, 
if  the  estuary  were  contracted  until  this  depression  were  filled  up,  a very  much  greater  quantity  of  the 
contents  of  the  estuary  or  reservoir  must  be  taken  off  than  would  fill  the  depression.  Or,  to  take  the 
abstraction  of  1800  acres  (the  subject-matter  of  our  inquiry),  would  this  abstraction  lessen  the  present 
depression  one  inch  in  the  deepest  part,  or  half  an  inch  over  the  surface  depressed  ? Probably  not ; 
but  even  if  it  did,  this  would  not  be  one-twentieth  of  the  quantity  that  would  be  excluded  by  the  em- 
bankment. Indeed,  if  Mr.  Leslie’s  section  be  taken  as  a basis,  the  proposed  enclosure  of  1800  acres 
would  alone  exclude  twice  the  quantity  of  the  whole  depression. 

On  referring  to  Mr.  Jardine’s  section,  I see  that  the  greatest  depression  is  opposite  Flisk  church, 
where  the  water  is  8 inches  lower  than  at  Broughty ; that  the  Broughty  level  is  attained  again  opposite 
Inchyra ; and  that  the  average  depression  from  the  sea  is  about  12  inches. 

Mr.  Leslie’s  recent  survey  makes  the  greatest  point  of  depression  to  be  at  Dundee,  where  it  is  8£ 
inches  lower  than  at  sea.  So  soon  as  it  enters  the  estuary  the  inclination  is  upwards,  tending  to 
restore  the  depression.  Nine  miles  above  Dundee  the  Broughty  level  is  regained.  At  Inchyra  the 
sea  level  is  regained  ; and  at  Perth  the  tide  is  10  inches  higher  than  at  sea.  I have  confidence  in  Mr. 
Jardine’s  and  Mr.  Leslie’s  accuracy ; and  conclude  that  the  variation  in  the  two  sections  is  from  their 
having  been  taken  at  different  states  of  the  river,  or  more  probably  of  the  wind. 

A very  large  diminution  of  the  estuary  must  take  plnce  before  the  sea  level  could  be  carried 
through — it  must  be  something  like  a regular  contraction  from  Broughty  Ferry  upwards;  and  what  I 
have  said  on  that  subject  is,  I hope,  sufficient  to  show  how  injurious  the  effect  of  this  would  be.  At 
the  same  time  I quite  agree,  that  if  the  sea  level  could  be  carried  throughout,  or  exceeded,  as  is  the 
case  in  some  rivers,  this  would  be  desirable,  if  it  could  be  done  without  a concomitant  evil.  The  real 
would  not,  however,  be  so  great  as  the  apparent  benefit,  because  the  loss  of  water  by  the  depression  is 
at  the  top  of  the  tide.  The  first  half-hour’s  ebb  restores  the  level ; and  this  is  long  before  the  current 
has  acquired  such  a velocity  as  to  be  useful  for  a scour.  Again,  whether  Mr.  Jardine’s  or  Mr.  Leslie’s 
levels  be  taken  as  correct,  it  appears  that  nearly  all  the  depression  takes  plnce  between  the  sea  and 
Dundee;  in  other  words,  that  the  throat  or  gorge  of  the  estuary  is  not  large  enough;  and  Mr. 
Blackadder  will,  I think,  agree  with  me,  that  it  would  be  better  for  Dundee  to  endeavour  to  get  rid  of 
the  depression  by  enlarging  the  throat,  than  by  diminishing  the  estuary.  The  narrowest  point  is 
at  Broughty,  where  an  enlargement  would  be  useful.  The  sides,  being  rock,  are  not  moved  by  the 
velocity,  great  as  it  is.  If,  from  buildings  or  otherwise,  an  artificial  widening  cannot  be  obtained,  the 
greatest  care  ought  to  be  taken  that  the  waterway  at  Broughty  be  not  encroached  on.  I name  this, 
because  some  operations  appeared  to  be  carrying  on  there ; and  whatever  is  done  should  be  carefully 
attended  to.  A diseased  throat  is  perhaps  as  dangerous  as  a disordered  stomach. 

Having  thus  stated,  at  perhaps  greater  length  than  may  bo  thought  requisite,  my  reasons  for  think- 
ing that  enclosing  the  whole  spaces  between  the  ends  of  the  dikes,  whether  those  of  the  different  land- 
owners,  or  of  Lord  Kinnaird  and  Colonel  Paterson  only,  would  be  injurious,  it  follows  that  the  dikes 
and  other  operations  of  Lord  Kinnaird  and  Colonel  Paterson,  as  well  as  of  the  other  landowners,  which 
have,  in  their  present  state,  the  effect  of  causing  a deposit  of  soil,  thereby  raising  the  surface  and 
lessening  the  estuary,  are  injurious  also.  To  what  extent  this  has  already  taken  place  I have  no  means 
of  judging.  The  levels  now  taken  by  Mr.  Leslie,  under  my  direction,  being  the  first,  there  is  nothing 
to  compare  with.  The  deposit  in  the  Dundee  basins  was  stated  to  be  at  the  rate  of  16  inches,  per 
annum.  In  these  the  depth  of  water  is  greater  than  upon  the  shore  of  the  estuary,  and. there  is  no 
wash  or  wave  in  the  basins  to  disturb  the  mud  after  it  has  deposited  in  them,  as  there  is  upon  the 
shore  of  the  estuary,  until  the  reeds  grow.  Perhaps  4 inches  to  6 inches  per  annum. over  the 
whole  surface  may  not  be  far  from  the  truth.  Having  stated  the  cubic  quantity  of  water  which,  would 
be  excluded  by  the  entire  embanking  out  of  the  tide,  the  effect  of  any  gradual  deposit,  will  be  in  pro- 
portion to  the  depth,  so  that  the  calculation  is  simple;  but  I am  unwilling  to  prejudice  the  question 
by  stating  quantities  from  uncertain  data.  Undoubtedly  the  silting  operation  is  in  progress;  indeed, 
the  dikes  and  other  works  have  been  made  for  the  purpose  of  silting,  and  as  a preparation  for  the 
entire  exclusion  of  the  water.  This  the  landowners  will  not  deny ; nor,  as  gentlemen,  will  they  be 
disposed  to  defend  the  process  or  gradual  steps  towards  an  object,  if  the  object,  when  perfected,  be 
proved  to  be  injurious.  I am  not  aware  when  they  were  first  made  acquainted  with  the  objections,  to 
the  embanking  on  the  part  of  the  Trustees  of  Dundee  harbour.  If  this  was  before  these  expensive 
works  were  done,  the  wrong  has  been  theirs,  and  there  will  be  less  sympathy  with  them.  If  no  notice 
was  taken  of  their  proceedings,  this  is  to  be  regretted.  I quite  agree  with  Mr.  Leslie,  that  the  interests 
of  Perth  and  of  Dundee  are  not  “ as  one  ” in  the  matter ; and  I apprehend  there  is  no  doubt  of  this, 
that,  even  if  the  Perth  authorities  are  the  conservators  of  the  whole  river,  their  approving  or  not  ob- 
jecting would  not  legalize  what  could  be  shown  to  be  injurious  to  the  navigation  up.  to  Dundee.  . It  is 
to  be  hoped  that  the  improvement  and  extension  of  Perth  harbour  can  be  effected  without  prejudice  to 
the  lower  navigation.  Messrs.  Stevenson,  the  Engineers  to  the  Perth  Commissioners,  do  not,  in  any 
of  their  reports  I have  seen,  refer  to  a contraction  of  the  estuary  as  part  of  their  plan.  On  the  other 
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* The  increase  of  power  during  the  time  it  is  exerted  is  as  the  cube : that  is,  if  the  velocity  be  doubled,  eight  times  the 
power  must  be  applied,  and,  of  course,  double  the  distance  will  be  gone  over  in,  the  same  time. 
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hand,  the  Trustees  of  Dundee  harbour  can  have  no  wish  to  prevent  an  improvement  of  the  estates  rf 
joining  the  river,  if  it  does  not  involve  an  injury  to  the  navigation.  ad' 

The  opinion  that  a regular  fair  line  between  the  river  and  the  land  would  create  a current  and  b 
a better  preventive  to  the  deposit  than  the  present  very  irregular  line,  has  been  stated  by  one  of  th 
gentlemen  most  largely  interested.*5  Agreeing  with  him,  as  I do,  that  there  is  at  present  no  current 
upon  the  sides  of  the  estuary,  at  either  flowing  or  ebbing  tide,  to  prevent  deposit,  I feel  equally  certai 
that  the  connecting  the  ends  of  the  dikes  will  not  practically  alter  the  case : and  I think  I have  ' '1 
enough  to  explain  why  I feel  so,  viz.  that  the  disturbing  cause  is  not  the  tidal  or  river  current  b 
the  wash  of  the  wave  ; and  I really  believe  that  much  of  the  difference  of  opinion  arises  from  w'hat  I 
consider  a mistaken  view  on  this  point.  The  difference  between  the  clear  state  of  the  water  on 
calm  day,  as  it  approaches  or  leaves  the  shore,  and  the  muddy  state  on  a day  when  there  is  any  wave* 
or  even  the  surface  ripple  or  “ jabble,”  is  proof  of  this.  * 

In  his  report  Mr.  Blackadder  refers  to  contractions  or  enclosures  upon  the  Clyde,  and  upon  the 
Ouse  at  Lynn,  as  having  been  accomplished  without  injury  to  the  harbours.  ’ ^ 

I have  already  stated  that,  upon  the  Clyde,  provision  was  made  by  me,  not  to  exclude  the  tidal  water 
while  the  navigable  channel  was  to  be  straightened  and  deepened  by  artificial  means ; which  would  be* 
the  least  objectionable,  indeed,  so  far  as  I can  see,  an  unobjectionable  way  of  improving  the  navigation 
in  the  upper  part  of  the  Tay.  ° 

The  harbour  of  Lynn  was  surveyed  by  me,  and  reported  on  in  great  detail  in  1825.  After  the  com- 
pletion of  the  Eau  Brink  Cut,  to  which  Mr.  Blackadder  refers,  the  harbour  was  improved  in  some 
respects,  in  others  the  reverse.  On  the  whole,  the  balance  was  favourable.  The  new  works  consisted 
in  substituting  a straight  and  deep  for  a narrow  and  tortuous  channel,  in  a shallow  estuary 
which  caused  cross  currents  in  the  harbour ; and  in  deepening  and  enlarging  the  river  Ouse  for  many' 
miles  up  the  country,  by  which  the  quantity  of  effective  tidal  water  was  increased.  3 

A reference  to  Mr.  Telford’s  published  account,  or  to  the  living  evidence  of  Mr.  Gibb,  will  prove 
that  this  was  also  the  case  with  the  Dee,  at  Aberdeen  ; and  I believe  that  the  Forth,  the  only’other  river 
named  by  Mr.  Blackadder,  would  not,  were  the  particulars  known  by  me,  be  found  in  opposition  to  the 
general  principle,— the  laws  of  nature  being  general.  Mr.  Blackadder,  however,  knows  another  Dee 
(the  Chester  river),  and  other  harbours,  where  embanking  has  been  injurious;  and  I think  I might  be 
able  to  convince  him  that  the  principle  of  tidal  or  backwater,  upon  which  I have  based  my  opinion  is 
applicable  to  Dundee;  and  that  the  supposed  exceptions  are  to  be  accounted  for  by  applying  that 
principle  to  harbours  which  depend  on  other  causes;  as,  for  example,  to  the  harbour  of  Perth 
for  which  a contraction  from  Dundee  up  to  Perth  would  be  beneficial,  although,  from  being  attended 
by  a great  diminution  of  tidal  water,  it  would  be  injurious  to  Dundee. 

The  third  query,  as  to  my  opinion  of  the  views  embodied  in  Mr.  Leslie’s  report  of  24th  October 
1843  will  be  more  distinctly  ascertained  by  a reference  to  his  and  my  report.  It  will,  I think  be 
found  that,  in  principle,  our  opinions  do  not  differ.  I have  avoided  repeating  those  details  which’ are 
very  fully  and  clearly  stated  by  Mr . Leslie ; and  in  taking  generally  the  quantities,  which  form  the 
groundwork  of  my  opinion,  somewhat  lower  than  he  has  done,  my  object  has  been,  not  to  dispute 
his  correctness,  but  to  take  the  low  side  where  the  data  are  uncertain. 

Neither  of  us  would,  lam  sure,  object  on  principle  to  a judicious  mode  of  marginal  embankment, 
cutting  off  all  the  sinuosities  which  Mr.  Blackadder  recommends,  if  it  be  done  without  an  injurious 
reduction  of  the  tidal  water;  but  I am  convinced  that  no  embanking  could  be  formed  to  such  an 
extent  as  to  effect  a scour  upon  the  sides  of  the  estuary,  without  serious  damage  to  Dundee. 

I am,  &c., 

___ „ James  Walker. 

No.  149. 

Report  of  3.  Leslie,  Esq.,  C.E.,  on  a proposed  Low-water  Pier  at  Dundee , and  Estimate. 
Gentlemen,  # Dundee , May  14,  1845. 

t . n After  ^ving  given  the  fullest  consideration  to  the  question  of  a low-water  pier,  and  having 
witrto  submitStoTyou°UndinSS  “easurements> 1 have  prepared  five  designs,  which  I beg  here- 

Wk  ° 8tn“  1 P'?1  Ih?  °uter  side  °{  ,Ile  Beacon  E“c,[.  of  500  fcet  in  length,  and  sixty  feet  in 

rdil  B1  "i1  h*e  4^?  so  as  t0  mterruP‘  as  little  as  possible  the  flow  of the  tide,  and  haying 

hi  life  centre  ty"fi,e  ^ “ wld*  e“h  slde’  d“"'n  10  <™  feet  of  low  water,  and  a parapet  wall 

s»ans1Sof  Prol''jSed  to  connected  with  the  shore  hy  a suspension  bridge,  haying  three 

X in  the  wifr  P,lllars,  set  the  Bca“”  Ef  t*.  on«  on  the  Fowler  Koch,  aid 

water  the  whole  Rnefnfek  H?  Hoek  and  the  shore.  X would  propose  to  excavate  down  to  low 

low-water  nier  or  the  of1  Btaa,n  Eock  ^ op  tlle  bowler  Rock,  which  is  not  covered  by  the 

OT0h  tsl  interned  Sk  : “d  ,f  th!s  d°ne,  the  current  of  the  tide  would  be 

muon  less  interrupted  when  the  plena,  built  than  it  is  at  present. 

rapidly  oMwds10’’  ““  °f  ,Ilringtid“’  close  outer  end  of  the  slip,  is  twelve  feet,  but  it  deepens 

sus?eLion”ridge“P“Se  ”f  pl“  “ 14’30W-  “ «>•  Ft,  »»4  1.4501  for  the 

as  heS  on\^0Sthri,lyJolf1f  * pr°?0M  *?y  ,MS  c™Plete  Hnd  of  work  at  the  Beacon  Rock,  such 
Fowlef  Rock  ■ for  ^ , t endea,our  to  lessen  the  expense  by  stopping  short  at  the 

Ee  and  altWh  PS  1 ““  il  observed,  lie.  in  the  pbr,  fnd  not  in  the 

heSdwere^rV»  as ‘to  FV  T" 

sTrof  <r SLlhe 2 S-t?.*1 bemg  d,”“  upon  “•  “d  *°  afford  them  shelter  inside  when 
he  Fnwlcr  Rnrl-  flQ  tw  ^ , J"  v^e  ^anger  would  be  increased  by  making  the  landing  place  at 


e passage  through  to  the  west  unsafe. 


' Captain  Allen,  R.N.,  younger,  of  Errol. 
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There  are  difficulties  in  the  way  of  framing  a low-water  pier  anywhere  at  the  western  outer  wall,  and  Appendix  C. 

1 Wp  nf  the  eastern  outer  wall,  excepting  near  its  eastern  extremity,  owing  to  the  shallowness,  and  

She  Stem  being  rock,  which  prevents  its  being  deepened  by  dredging.  Dundee. 

1 T therefore  propose  to  form  the  low-water  pier  near  the  eastern  extremity  of  the  eastern  outer  wall,  Nq_  149_ 
onrl  immediately  south  of  the  new  entrance  lock,  where  there  will  be  a direct  access  by  means  of  a swivel  Leslj  0'n  a low- 
bridn  e to  the  eastern  part  of  the  town,  and  to  the  Arbroath  Railway,  the  terminus  of  which  must  sooner  water  pier 

nr  later  be  moved  farther  east. 

The  plan  No.  2,  is  a wooden  slip,  seventy  feet  out  from,  and  parallel  with,  the  outer  wall.  1 lie  slip 
■ t_.euL  feet  with’ an  inclination  of  one  in  ten,  and  is  160  feet  in  length,  so  as  to  reach  down  to  within 
five  feet  of  low  water.  There  is  a platform  over  the  slip,  on  the  level  of  the  wall,  as  far  up  as  it  can 
he  carried  consistently  with  allowing  head-room  below ; and  by  means  of  a crane  placed  on  tins  platform 
the  operation  of  loading  and  unloading  goods  may  be  much  expedited-  An  open  space  is  left  between 
the  p er  and  the  wall,  which  may  he  covered  over  at  a future  time  to  make  room  for  sheds  or  lor  other 


^Thewpcnsc  of  constructing  this  plan,  of  Mcmcl  timber  and  of  scupper-nailing  the  lower  ends  of  the 
piles,  so  as  to  protect  them  from  the  marine  worm,  would  be  3200/. 


No  3 is  a similar  pier,  excepting  that  it  is  shortened,  and  has  stairs  instead  of  a slip,  and  is  conse- 
quently not  fitted  for  embarking  or  landing  cuttle,  carriages,  and  heavy  goods  at  low  water.  The 
expense  of  the  plan  is  estimated  at  1620/.  . 

In  both  these  designs  there  is  room  for  a vessel  to  lie  at  cither  end  of  the  pier,  where  there  might  be 
some  shelter  when  the  wind  is  up  or  down  the  river,  but  it  is  impossible  for  a vessel  to  get  within  thirty 
feet  of  the  outer  wall  at  low  water,  as  that  wall  is  founded  upon  a mound  of  stones,  which  extends  from 

twentv-five  to  thirty  feel  out,  and  is  as  high  as  the  level  of  low  water.  . 

This  mode  of  founding  was  adopted  to  suve  the  heavy  expense  of  sinking  the  foundation  down  to  the 
depth  necessary  to  reach  the  hard,  viz.,  eleven  feet  below  low  water  of  spring  tides. 

After  these  two  last  designs  had  been  prepared  and  estimated,  I considered  the  expense  too  great  for 
me  to  recommend  cither;  and,  therefore,  I have  prepared  two  others,  Nos.  4 and  5,  similar  in  other 
respects  excepting  that  the  timber  work  docs  not  project  beyond  thirty-five  feet  from  the  outer  wall. 
No  part  of  either  of  them  is  separated  from  the  wall  by  an  open  space  covered  with  water,  and  consc- 
auentlv  a more  complete  and  commodious  access  is  afforded.  The  depth  is  only  a few  inches  less,  as 
the  ground  is  nearly  level ; and  the  only  disadvantage,  as  compared  with  the  two  former  plans,  is  the 
want  of  berths  at  the  ends.  On  the  other  hand,  from  the  projection  being  less,  the  obstruction  is  also 
less  to  vessels  passing  along  the  outer  wall  from  the  one  harbour  to  the  other  ; but  in  all  the  four  plans  the 
ends  are  not  carried  out  square  from  the  wall,  but  arc  levelled  so  as  to  be  Icbs  apt  to  catch  vessels  passing 


The  depth  at  this  place  is  only  about  3J  feet  at  low  water  of  spring  tides,  but  the  bottom  is  6oft  mud, 
and  it  would  be  very  easy  to  dredge  out  n berth  at  the  pier,  with  a channel  for  access  to  it,  with  a depth 
of  six  feet  at  low  water  of  spring  tides,  which  would  accommodate  any  vessel  of  similar  size  to  the  Leith 


No.  4,  it  will  be  observed,  has  a slip  like  No.  2,  with  the  addition  of  stairs  to  give  an  additional  low- 
water  berth  for  passengers.  The  expense  of  this  plan  is  estimated  at  2300/. 

No.  5 has  merely  stairs  like  No.  3,  and  the  estimate  is  1230/.  ......  . 

From  these  works  being  formed  of  open  framing,  they  would  present  no  obstruction  to  the  tide,  how- 


ever far  they  may  be  carried  out.  . , . - „ ...  . „ 

I believe,  however,  that  a substantial  stone  slip  might  be  constructed  outside  of  the  wall,  without  pro- 
jecting so  far  as  to  injure  the  currents;  but  it  would  he  a tedious  and  rather  expensive  operation  to 
i A.  , . ....  J rrM 1 ; fnr  Hmrur  the  work  bv  the  diving-bell,  and  the 


iound  it  deep  enough.  I he  muu  bottom  is  uniavouruuic  iui  uwmj,  j ° , 

ordinary  mode  of  doing  such  work,  in  coffer-dams,  requires  a quantity  of  stuff  to  be  thrown  down  along- 
side to  exclude  the  wafer,  which  would  have  to  be  all  dredged  out  again,  before  the  slip  could  be  avail- 


able as  a low-water  pier.  . , . , . , . 

I would  rather,  therefore,  recommend,  in  the  first  place,  the  construction  of  a timber  pier,  which  might 
last  twenty  years  or  more  ; and  if  it  were  found  to  answer  the  purpose,  and  that  it  could  be  kept  deep 
• • • J • ;--n  pier  may  he  constructed  to  replace  it  when  it  is 


without  a great  expense  for  dredging,  a stone  or  an 

done,  or  in  the  event  of  more  extensive  accommodation  being  required.  , . . , 

On  the  whole,  I would  recommend  the  adoption  of  the  design  No.  4,  costing  2300/.,  as  it  would 
answer  the  most  of  the  puiqmics  that  would  be  .erved  by  the  low-water  pter  at  the  Beacon  Book  at 
one-tenth  part  of  the  cost,  while  its  distance  would  be  a quarter  of  a mile  less  from  the  east  e™ ■ “ 
town,  and  fully  100  yards  less  from  any  other  part  of  the  town  than  the  Beacon  Rock  pier,  lhe  pro 
posed  site  is  fully  half  a mile  more  distant  than  the  present  slip  on  the  west  outer  wall,  1mm  any  part 
of  the  town  west  of  Union-street,  but  it  is  exactly  the  Bame  distance  from  the  foot  °f  Trades-lane,  and 
those  parts  of  the  town  whence  the  greater  part  of  the  manufactured  goods  come  for  shipment;  and  the 
manager  of  the  Modern  Athens  steamer  says  that  the  eastern  site  would  be  quite  as  convenient  tor  Ins 
trade  as  that  of  the  present  slip  , ^ 

At  the  same  time,  while  I give  the  preference,  under  present  circumstances  to  the  pier  ontheouter 
wall,  I should  wish  it  to  he  distinctly  understood,  that  I do  not  mean  thereby  to  disparage  the  Beacon 
Rock  plan ; which,  in  respect  of  its  greater  depth  of  water,  has  a decided  advantage  over  any  other  site 


that  can  be  procured  in  connexion  with  the  harbour.  . , • „ 01,„K  oa  .y,- 

There  are,  however,  certain  disadvantages  attending  such  a great  projection  into  the  river,  such  as  the 
shutting  up  of  the  passage  between  the  Fowler  Rock  and  the  outer  wall,  whichwouldbeto  some  extent 


i ine  rowier  ivuch.  : — , , , , 

an  inconvenience,  particularly  as  regards  vessels  going  from  the  one  harbour  to  the  other  ; an  » ® ° 8 

this  inconvenience  would  in  my  opinion  he  much  more  than  compensated  by  a low-wa  r p , 
at  all  times  to  vessels  drawing  twelve  or  fourteen  feet  of  water,  and  having  every  acco  , • 

shipping  and  landing  of  passengers,  carriages,  cattle,  and  heavy  goods,  I should  l " 

convenience  ought  to  be  submitted  to  merely  on  consideration  of  getting  a foot  bn  8> 
water  pier,  with  stairs  fitted  for  the  landing  and  embarking  of  passengers  only,  and  not  tor  carriaD 

11  Therefore,  until  funds  can  be  provided  for  the  construction  of  a really  good  and  complete  pier  at  the 
Beacon  Rock,  I would  not  recommend  to  attempt  any  work  there,  although  the  consequences  of  d*£> 
it  more  than  a year  from  this  time  be  the  losing  of  the  powcrB  to  build  a low-water  pier  at  the  Beacon 
or  the  Fowler  Rocks,  conferred  by  the  Harbour  Act  of  1836.  j kflye  &c 

James  Leslie. 

2 H 2 
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Dundee.  Report  by  J.  Jardine,  Esq.,  C.E.,  in  the  case  of  the  Dundee.  Harbour  Trustees  against  David 

Hunter,  Esq.,  of  Brouglity  Ferry. 

, 150V  . “ Interlocutor  pronounced  by  Lord  Jeffrey,  Ordinary,  in  tlie  process  of  Declarator  depend- 

menls  at  Brouehtv  in£  *n  ^1C  Court  of  Session,  at  the  instance  of  the  Trustees  of  the  Harbour  of  Dundee  and  others 
Ferry.  & ' against  David  Hunter,  junior,  Esq.,  of  Broughty  Ferry,  and  others. 

“ ^nd  March , 1841,  Lord  Jeffrey 
‘Act.  Cowan , Alt.  leaves. 

“ The  Lord  Ordinary,  having  heard  parties  prosecutors  on  the  closed  record  before  answer,  remits  to 
Mr.  James  Jardine,  civil  engineer  in  Edinburgh,  to  inspect  the  beach  at  Broughty  Ferry,  forming  the 
subject  of  the  present  action,  to  hear  parties,  to  make  such  investigations,  and  to  report  in  regard  to 
all  such  matters,  as  shall  appear  to  him  or  to  either  of  the  parties  to  be  material  to  all  or  any  of  the 
questions  at  issue  between  them,  and  appoints  the  reporter  along  with  his  report  to  make  such  plan  or 
sketch  of  the  said  beach  and  of  the  adjoining  ground  or  shores  as  may  appeal1  to  him  to  be  necessary 
to  understand  the  matters  embraced  in  the  report. 

“J.  Jeffrey. 

“ Interlocutor  in  the  action  at  the  instance  of  Dundee  Harbour  Commissioners  against  Hunter 
21th  February,  1844.  On  the  motion  of  the  Counsel  for  the  pursuers  recommend  to  Mr.  Jardine 
to  make  his  report  quant  primum. 

“ A.  Wood.” 
Edinburgh , May  17,  1845. 

In  obedience  to  the  preceding  Interlocutors,  I met  by  appointment  the  Edinburgh  and  Dundee 
agents  of  the  parties  at  Broughty  Ferry,  on  the  23rd  of  April,  1841,  and  heard  them  both  viva  voce 
and  in  writing,  and  inspected  the  beach  at  Broughty  Ferry  in  dispute,  both  in  their  presence  and 
afterwards  at  different  times  in  the  absence  of  the  parties.  I further  requested  the  agents  of  parties 
to  furnish  me  with  lists  of  the  names  of  such  residenters  at  Broughty  Ferry  or  others  as  might  be  able 
to  afford  information  on  the  subject,  and  I have  since  examined  the  parties  so  named  to  me  • and 
have  caused  plans  of  the  beach  to  be  constructed,  and  made  inquiry  respecting  the  number  and  class 
of  the  vessels  which  were  in  the  habit  of  beaching  at  Broughty  Ferry.  The  information  obtained 
respecting  this  last  part  of  the  inquiry  proved  to  be  defective,  as  the  books  of  the  pursuers  kept  by 
the  collector  of  the  shore-dues  did  not  distinguish  those  vessels  which  beached  at  Broughty  Ferry 
from  those  which  beached  at  other  places  ; I was,  therefore,  under  the  necessity  of  requesting  the 
agents  of  the  pursuers  to  cause  the  collector  of  shore-dues,  from  and  after  the  time  of  my  first  inspec- 
tion, to  distinguish  those  vessels  which  beached  at  Broughty  Ferry  from  others,  for  the  purpose  of 
enabling  me  to  make  this  report,  and,  having  from  time  to  time  received  copies  of  such  amended 
lists  of  vessels,  I beg  leave  to  report  as  follows: — I caused  a general  plan  No.  1,  and  a particular 
plan  No.  2,  to  be  made  for  illustrating  the  matter  contained  in  this  report.  On  the  general  plan  is 
delineated  the  north  shore  of  the  Tay  from  Dundee  down  to  Buddon  Burn,  and  on  the  particular 
plan  the  north  shore  and  adjoining  roads  and  streets  from  the  west  ferry  to  Broughty  Castle,  both 
inclusive.  On  inspecting  the  latter  plan  it  will  be  observed  that  the  village  of  Broughty  Ferry  ex- 
pends along  the  shore  from  Claypots-road  down  to  the  precincts  of  Broughty  Castle,  of  which  village 
the  defender  is  mostly  the  superior.  The  sites  feued  by  the  defenders  at  the  beach  for  building  are 
delineated  on  the  plan  No.  2 by  red  lines,  and  marked  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  and  9,  of  which 
Nos.  1,  2,  3,  and  4 are  situate  within  the  proposed  middle  beaching-ground.  The  works  authorised 
by  Parliament  to  be  constructed  on  the  beach  at  Broughty  Ferry  are  also  delineated  on  the  plan  No. 
2.  It  will  be  observed  that  some  parts  of  these  extend  beyond  spaces  proposed  to  be  set  aside  for 
vessels  beaching,  loading,  and  unloading  at  the  shore.  Vessels  carrying  cargoes  of  coal,  stone,  lime, 
slate  for  Broughty  and  the  neighbouring  country  generally  beach  between  the  west  of  Claypots-road, 
the  east  of  St.  Vincent-street,  and  between  high  and  low  water  mark,  but  nearer  the  former.  After 
due  consideration  the  reporter  is  humbly  of  opinion  there  should  be  three  stations  on  the  shore  ex 
adverso  of  the  defenders’  ground,  left  entirely  open  and  free  as  at  present  for  the  beaching  of  vessels 
? Broughty  Ferry  for  the  purpose  of  loading  and  unloading  their  cargoes  for  the  benefit  of  the  in- 
habitants m the  village  and  adjoining  country. 

The  first  of  these  beaching  stations  is  at  Claypots  turnpike-road,  bounded  seaward  by  dotted  red 
lines;  the  eastern  portion  is  opposite  the  property  of  the  defender,  and  extends  along  the  same  60 
i"  • ae  Tjantity  of  materials  unloaded  and  loaded  at  this  station  is  very  considerable,  most  of 
which  is  carted  along  Claypots  turnpike-road  to  and  from  the  valley  of  the  River  Dighty. 

the  second  station  is  bounded  seaward  by  dotted  red  lines,  EF  and  GH,  between  Dundas-street 
u > and,  M 1?°  7ards  in  length.  This  is  a very  useful  station  for  the  inhabitants  of 
the  viHage  and  much  used  for  beaching  except  in  westerly  winds. 

• a.  thUT  Ration  is  bounded  seaward  by  the  dotted  red  lines  IK  and  NO,  and  is  likewise  opposite 
r,prpmr  °:  * “®fe"der*  . This  station  is  300  yards  long,  and  is  called  the  Crook  or  Bight,  and  is 
very  important  for  the  beaching  of  vessels  for  the  country  as  well  as  for  the  village,  on  account 
from  f)£00  «nCi  orape-grouiid,  and  in  consequence  of  the  western  portions  of  it  being  sheltered 
trom  the  westerly  winds,  and  the  eastern  portions  from  the  easterly  winds. 

milwli  o humbly  of  opinion  that  the  defender  should  not  be  permitted  to  build  on  the  feus 
4’  ??rLto  do  m?thmS  on  the  beach  between  D and  F or  between  H and 
^ I he  k^jhest  high- water  line,  which  may  in  any  way  impede  or  diminish  the  free  cur- 
rent  of  tide  to  prevent  silting  up,  and  to  keep  all  the  beach  clear. 

All  which  is  humbly  reported  by  me, 

J.  Jardine. 


No.  151 
Stevenson 


the 


proposed  Floating 
Light  at  the 
Entrance  to  the 
Firth  of  Tay. 


No.  151. 

Report  ty  Kobbm  Stevsksoh,  Esq.,  C.E.,  on  the  proposed  Floating  Liqht  at  the  Entrance  to  the 
Firth  of  Tay. 

, * . . Edinburgh,  May  19,  1845. 

liVKtpJ  1?Ca  SIt“atl°"  of  the  Tirth  of  Tay,  and  the  manner  in  which  its  entrance  is  at  present 

lighted  by  a distinct  Bet  of  leading  lights  erected  on  either  side,  in  positions  calculated  to  guide  the 
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mariner  into  tlie  mouth  of  the  river  and  up  its  course  to  a safe  anchorage,  I am  of  opinion  that  the  Appendix  C. 

proposition  of  a floating  light  is  quite  uncalled  for.  

v Having  made  a survey  of  the  lower  part  of  the  Tay  for  the  Trinity  House  of  Dundee,  which  was  Dundee. 
published  by  order  of  that  House  in  1816;  and  also  having  had  frequent  opportunities  of  navigating 
that  estuary  with  the  master  and  members  of  the  House  at  fixing  the  positions  of  the  Tay  lights,  and  gtev  1S1*. 
their  various  improvements,  I can  state,  from  personal  observation  and  experience,  and  from  a general  proposed  Floating 
knowledge  of  nearly  all  the  navigable  rivers  of  the  United  Kingdom,  that  the  Tay  is  in  as  perfect  a siatc,  Light  at  the  5 
both  with  regard  to  its  light-houses  and  its  system  of  buoys  as  any  estuary  on  the  British  coast.  Entrance  to  the 

The  leading  lights  of  Buddonness  are  situated  on  the  northern  side  of  the  immediate  entrance  of  the  Firth  of  Tay. 

Tav,  and  when  kept  in  tine  lead  over  the  bar,  and  guide  the  pilot  into  the  fairway  between  the  sand- 
banks at  the  mouth  of  the  river,  which  he  no  sooner  enters  than  he  takes  up  a new  course  with  the 
higher  leading  lights  in  line,  which  are  situated  on  the  opposite  side  of  the  river,  and  these  guide  him 
above  the  narrows  at  Droughty  ferry  in  the  most  direct  and  obvious  manner. 

Now  there  can  he  no  mistake  as  to  the  complete  and  perfect  effect  of  these  lights,  as  they  form  sharp 
marks  leading  into  the  buoyed  channels.  In  all  ordinaiy  states  of  the  atmosphere  the  Buddonness  or  sea- 
ward lights  of  Tay  are  seen  at  the  distance  of  from  nine  to  twelve  miles,  and  are  consequently  visible  all 
over  StrAndrevv's  Bay,  while  the  bar  of  the  Tay  is  only  about  four  miles  seaward  of  these  lights.  To 
attempt,  therefore,  by  the  establishment  of  a floating  light,  to  provide  against  accidents  in  foggy  weather, 
or  aaainstihe  imprudence  of  a commander  who  takes  the  Tay  in  an  improper  state  of  the  weather,  would 
most  certainly  end  in  disappointment.  Floating  lights  have,  unavoidably  little  elevation,  and  their 
effects  are  consequently  limited,  and  inferior  to  what  lights  on  shore  admit  of  being  made;  they  of 
course  lose  in  power  what  in  certain  situations  they  gain  in  nearness  to  the  danger.  But  the  lights 
of  Buddonness  would  in  all  cases  be  seen  sooner  and  better  than  a floating  light  at  the  bar,  as  they 
command  the  whole  of  St.  Andrew’s  Bay. 

The  Firth  and  river  of  Tay  are  fortunately  so  situate  as  to  have  guide  lights  upon  terra firma — an 
advantage  which  favourably  distinguishes  it  from  the  Humber,  the  Thames,  the  Mersey,  and  the  Liffey ; 
the  distant  and  tortuous  nature  of  the  sandbanks  and  channels  of  these  navigable  tracts  render  it 
impossible  to  have  lights  upon  the  shore  answerabie  to  their  respectivive  navigations,  and,  therefore, 
recourse  must  be  had  to  floating  lights.  Butin  the  navigation  of  the  Tay  there  is  no  need  to  resort  to 
a light  afloat,  because  the  two  sets  of  leading  lights  ashore  perfectly  answer  all  the  purposes  of  this 
estuary,  while  an  additional  light  would  assuredly  tend  to  confusion  among  the  existing  lights  of  the 
district. 

Under  these  circumstances  it  is  surely  unnecessary  to  create  an  additional  burden  upon  the  trade  of 
the  Tay  of  not  less  than  1,200/.,  per  annum,  which  is  the  average  cost  of  maintaining  the  floating  lights 
on  the  coast  of  England. 

I am  of  opinion  that  much  more  benefit  would  be  derived  by  the  shipping  interest  of  the  Tay  by 
organising  a better  system  of  pilotage,  placed  under  the  Trinity  House  of  Dundee,  and,  if  possible,  to 
induce  mariners  bound  for  the  Tay  in  a foggy  and  tempestuous  state  of  the  weather,  to  make  for  the 
Firth  of  Forth,  and  wait  a favourable  change  for  entering  the  Tay.  If  these  two  point3  of  pilotage  and 
caution  were  attended  to,  I am  confident  that  few  accidents  of  shipwreck  would  occur  at  the  entrance 
of  the  Tay. 

Robert  Stevenson. 


Statement  of  Complaints  of  the  Inhabitants  of  Broughty  Ferry  and  neighbourhood , relative  to  the  Complaints  of  Har- 

heavy  Shore-dues  exacted  by  the  Trustees  of  the  Harbour  of  Dundee , and  as  to  the  want  of  bour  Dues,  and 

proper  Landings.  want  ot  proper 

October  1.  1846.  _ Landings. 

I.  That  by  the  old  charter  the  harbour  of  Dundee  only  extended  to  the  West  Ferry,  and  did 
not  include  our  harbour ; but  that  by  subsequent  Acts  of  Parliament  they  have,  by  degrees,  got 
the  boundary  extended  to  the  mouth  of  the  Tay.  i 

II.  That  by  the  last  obtained  Act,  in  1836,  power  was  taken  to  build  a harbour  at  this  port,  but 
which  they  have  failed  to  do.  By  this  Act  their  rights  to  build  ceased  in  three  years  from  the  date  of 
same.  The  Trustees,  nevertheless,  continue  to  exact  the  same  heavy  shore-dues  as  formerly,  without 
having  given  any  advantage  whatever,  except  mooring  three  casks  with  iron  rings. 

III.  That  from  the  depth  of  water  at  this  port,  and  from  the  great  facilities  of  internal  carriage, 
it  is  extremely  well  suited  for  the  loading  of  agricultural  produce,  and  for  the  landing  of  coal, 
lime,  manure,  bleaching  and  building  materials,  &c.,  which  trade  would  increase  to  a great  extent 
were  we  relieved  from  the  expensive  shore-dues  necessary  to  build  and  maintain  the  harbour  at 
Dundee. 

IV.  That  the  shipping  is  much  in  danger,  being  exposed  in  the  open  and  unprotected  beach 
to  all  weathers,  and  that  these  vessels  can  only  discharge  when  the  tide  has  left,  or  nearly  left 
them;  that  this  occasions  great  expense,  delay,  and  inconvenience  to  the  owners  of  vessels,  and 
particularly  to  farmers  who  send  their  carts  from  a distance,  they  having  to  be  here  at  a particular 

°f  tide,  in  which  they  are  often  disappointed. 

, Higher  freights  have  to  be  paid. 

V.  That  if  we  were  freed  from  the  restraints  of  Dundee  Harbour  altogether,  a harbour  suitable 
for  the  wants  of  this  port  and  adjoining  country  could  and  would  be  erected  here  at  little  expense, 
from  the  very  advantageous  natural  position  of  the  place,  and  other  favourable  circumstances. 

Should  any  further  explanations  be  wished,  a deputation  will  wait  on  the  Commissioners. 

Charles  Norrie,  Douglas  Bleachfield , and  23  others. 

To  the  Tidal  Commissioners. 


No.  153.  No.  153. 

On  the  Want  of  Defences  at  Broughty  Ferry  for  the  protection  of  the  Shipping , 8$c.  On  the  want  of 

Gentlemen,  Dundee,  October  1,  1846.  ^n0cfe£hf°r 

. For  a great  many  years  I have,  as  a Commissioner  and  a Trustee,  been  connected  with  the  jj°oPghty  ¥erry^  & 
“improvement  of  the  harbour  of  this  place,  and  therefore  am  anxiously  desirous  not  only  to  promote  6 J 3 
its  interests,  but  also  those  of  the  great  community  with  which  it  is  connected. 
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I hope  therefore  that  you  will  excuse  the  liberty  which  I take  of  addressing  you,  and  of  submitting 
for  your  consideration,  as  members  of  the  Tidal  Commission,  the  following  suggestions,  which 
were  they  to  be  carried  into  effect,  would,  in  my  humble  opinion,  be  beneficial  not  only  to  this  place 
but  to  the  nation  at  large. 

You  must  be  aware  that  Dundee  is  the  principal  seat  of  the  linen  manufacture  in  Scotland  and 
that,  during  the  last  30  years,  its  trade  and  population  have  greatly  increased,  and  from  all  appear- 
ances they  are  likely  to  go  on  extending. 

Hence  it  is  of  the  greatest  importance  that  the  persons  and  property  of  such  a rising  community 
— industrious  and  enterprising — should  be  protected.  Now,  at  present  I consider  that  this  is  not 
the  case ; as,  were  a war  to  break  out,  from  the  great  and  still  extending  improvements  in  steam 
navigation,  there  is  nothing  to  prevent  a single  war  steamer  from  entering  the  river,  bombarding 
and  burning  the  town,  and  making  her  escape,  before  intelligence  could  be  sent  to  the  nearest  station 
for  assistance. 

It  therefore  appears  to  me  that  it  would  be  judicious  for  government  to  erect  batteries  at  Broughty 
Ferry,  and  the  opposite  side  of  the  river,  for  the  defence  of  the  town.  By  the  erection  of  works 
there,  the  entrance  of  the  river  would  be  completely  guarded,  and  the  whole  space  above  would 
be  rendered  available  for  the  shelter  of  vessels,  and,  if  I may  use  the  expression,  become  a harbour 
of  refuge. 

This  port  might  also  become  a great  depot  for  the  construction  and  repair  of  war  steamers  and 
other  vessels,  as  there  would  be  ample  accommodation  for  them. 

At  present  we  are  constructing  a large  and  commodious  wet  dock,  the  entrance-lock  of  which 
can  be  made  of  such  a breadth  as  to  admit  war  steamers  and  vessels  of  a large  tonnage,  as  the  sill  of 
the  lock  can  be  laid  so  low  as  to  have  a great  depth  of  water  over  it. 

There  is  also  ample  space  on  the  ground  to  the  south  of  it  for  erecting  one  or  more  patent  slips, 
of  such  dimensions  as  may  be  thought  proper ; and  also  space  for  foundries  and  workshops  of  every 
description  which  may  be  necessary  for  the  manufacture  of  all  articles  required  in  the  construction 
or  repair  of  vessels. 

Indeed,  without  the  fear  of  being  considered  a partial  pex-son,  I may  affirm  that  there  is  no  place 
in  the  east  of  Scotland  so  capable  as  this  is,  from  its  situation  and  the  local  advantages  of  its  fine 
river,  of  being  converted  into  a safe  refuge  for  vessels  of  every  description,  and  into  a station  for  the 
construction  and  repair  both  of  merchant  and  of  war  vessels. 

May  I therefore  hope  that  you  will,  after  examining  the  localities  of  the  places  mentioned  in  this 
communication,  take  the  suggestions  thrown  out  into  your  serious  consideration,  and  report  upon 
them  in  such  a manner  as  you  shall  think  fit. 

Trusting  that  my  situation  as  a trustee  will  plead  my  apology  for  addressing  you, 

I am,  &c., 

The  Tidal  Harbours  Commissioners.  John  Sturrock. 


No.  154.  ' No-  l55- 

Oompaints  of  the  Complaints  of  the  Edinburgh  and  Dundee  Steam  Packet  Company  of  the  high  Charges  for 

Harbour  and  L.ght  * BJbour  and  LigU  Dues  the  River  T\y  J J 

Gentlemen,  Chain  Pier,  October  13,  1846. 

I beg  to  send  you  some  remarks,  premising  that  I have  seen  the  * Dundee  Courier’  report  of 
the  meeting.  The  Edinburgh  and  Dundee  Steam  Packet  Company’s  steamer  “ Britannia”  is  of 
iron,  and  207  tons  register,  making  trips  from  Granton  to  Dundee  and  back  every  day  at  established 
hours,  for  six  months  in  summer,  and  single  runs  the  six  winter  months,  at  regular  hours.  This  is 
the  only  iron  vessel  sailing  out  of  Dundee,  and  the  only  vessel  making  a daily  passage  out  of  the 
Tay.  She  pays  in  harbour-dues  (for  the  vessel  only)  computed  rates  of  34/.  and  26/.  a-month,  360/. 
per  annum ; and  for  Tay  lights  1£</.  per  ton  on  207  tons,  about  266/.  per  annum.  Observing  that 
the  summer  hours  are  half-past  seven  from  Granton,  and  from  Dundee  at  two  ; and  the  winter  hours 
from  Granton  at  half-past  ten  a.  m.  (formerly  half-past  eight  a.  m.),  and  from  Dundee  at  ten  o’clock; 
it  may  be  said  we  never  see  the  Tay  lights  lighted  up:  in  fact,  for  eight  years  I have  only  seen 
.them  twice,  and  for  eighteen  months  in  the  “ Britannia”  have  never  seen  them  on  the  regular  pas- 
sage : saw  them  once  when  kept  out  with  a fog  till  morning  with  a pleasure  party.  The  Tay  buoy 
is  a good  buoy,  but  it  is  adrift  at  present,  said  to  be  blown  away  down  about  Arbroath.  This  sea- 
son has  been  very  foggy : the  arduous  duty  of  being  expected  to  keep  regular  hours  on  the  daily 
passage  will  let  your  honours  appreciate  how  much  I would  value  a bell-buoy  off  the  Tay;  not  for 
fine  weather,  bitt  for  the  fog  and  haze,  which  frequently  obscures  the  present  buoys  when  one  is 
sometimes  within  a ship’s  length  of  them.  1 have  twice  this  season  gone  into  the  Tay  without  being 
able  to  sight  any  buoy,  guided  by  . sounding  and  the  ripple  of  the  ebb  tide.  I would  not  like  to  ven- 
ture in  on  soundings  alone  in  a fog  : for  ten  days  running  we  have  gone  into  the  Tay  without  seeing 
land  after  passing  Inchkeith,  and  a bell-buoy  would,  in  my  opinion,  be  very  useful  to  all  the  trade 
bound  to  time ; and  would  frequently  have  saved  me  two  hours.  Even  with  sailing  vessels  modern 
ideas  of  despatch  do  not  admit  of  pointing  to  the  Firth  of  Forth  as  a shelter  for  the  Dundee  trade. 

A bell  would  be  heard  by  all  vessels  groping  for  the  buoy,  and  a light  would  in  lighter  hazy 
weather  be  seen  further  than  a buoy.  Besides,  with  an  easterly  wind  sailing  vessels  are  often  tempted 
to. run  down  to  look  for  the  buoys,  and  not  catching  sight  of  them  get  embayed,  or  have  enough  ado 
to  beat  off;  in  hazy  weather  a vessel  is  not  safe  to  run  in  till  she  sights  the  Tay  lights.  These 
observations  are  meant  to  apply  to  sailing  vessels  or  steamers  arriving  in  the  night-time ; you  will 
observe  from  the  “ Britannia’s”  hours  she  is  never  at  or  near  Dundee  after  or  near  sunset.  The  low- 
water  pier  has  been  of  great  advantage  in  summer : having  only  about  two  hours  to  load  and  dis- 
charge, this  could  not  be  done  at  all  in  the  time  at  the  other  piers;  goods  especially  could  not  be 
landed  and  loaded,  and  the  transshipping  a large  number  of  passengers  in  small  boats  is  a tedious 
process,  inconvenient  to  all.  From  the  previous  remark  that  ours  is  the  only  vessel  sailing  daily  at 
a regular  hour,  you  will  observe  that  it  has  been  principally  to  accommodate  the  Edinburgh  trade, 
it  was  called  for.  Besides  dues  on  the  vessel,  harbour-dues  are  paid  on  all  goods  and  cattle  eyen  to 
collie-dogs — a charge  made  at  no  other  public  harbour  in  Great  Britain  or  America. 
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It  is  generally  supposed  that  too  much  money  has  been  laid  out  at  Dundee,  too  much  borrowed,  Appendix  C. 

o much  interest  to  pay,  and  too  high  dues  are  consequently  necessary.  The  dues  run  from  2s.,  3s.,  

4$  5s.  and  6s.  per  ton  on  goods;  an  excessive  charge!  Carriages  12s.  6d.,  10s.,  and  8s.  each,  Dundee. 
amountin<r  in  many  cases  to  a total  prohibition  ; and  quite  too  much  for  the  accommodation  afforded ; „ ~ 

burses  2s?Zd.,  cattle  Is.  Id.,  sporting  dogs  10c/.,  collie-dogs,  &c.,  3k/.:  as  to  carriages  and  horses,  these  Complaints  of  the 
can  be  travelled  through  Fife  at  little  more  than  the  Dundee  shore-dues,  leaving  nothing  to  the  ship  Harbour  and  Li»ht 
for  freight.  It  is  rare  that  any  one  returns  after  finding  what  dues  they  have  incurred  ; the  charge  pUt,s 
is  regularly  stigmatized  by  travellers  as  an  imposition.  The  steamer  makes  no  charge  for  shepherds’ 
do^s  or  lap-dogs,  but  the  number  of  these  going  ashore  is  counted  by  men  watching  that  item,  and 
the  attempt  to  levy  the  dog-tax  is  the  source  of  many  a quarrel  and  altercation  on  board  and  at  the- 
■pier  throwing  a vexatious  and  onerous  duty  on  steam- packet  masters. 

* When  railways  come  to  be  competing  with  the  steam-trade,  it  will  be  found  to  be  impossible  to  - 
maintain  these  exorbitant  dues. 

If  not  out  of  place  here,  I would  bring  under  your  notice  a dangerous  rock  on  the  Granton  and 
Dundee  track.  Leaving  Inchkeith  distant  14  miles,  there  are  the  Elie  Vows,  half-tide  rocks,  project- 
abouthalfa  mile  into  the  water;  and  just  in  the  track  of  the  Shetland,  Inverness,  Aberdeen,  and 
Dundee  steamers,  all  of  which  call  at  Elie,  Anstruther,  and  Crail,  on  the  Fife  coast ; Elie  being 
just  within  these  rocks — a place  of  considerable  resort  in  summer. 

J Numerous  shipwrecks  take  place  on  it ; the  last  was  the“  Benledi”  steamer,  belonging  to  this  Com- 
pany; the  more  annoying  that,  to  guard  against  this  very  danger,  they  had  put  on  board,  and  actually 
had  at  the  helm  at  the  time,  a native  of  Elie,  many  years  master  of  the  Elie  and  Leith  packet. 

The  Commissioners  of  Northern  Lighthouses  have  been  petitioned  to  erect  a beacon  on  these  rocks, 
but  these  gentlemen  are  mostly  sheriffs  and  provosts,  unacquainted  with  seafaring,  and  having  too 
much  to  do  with  their  own  avocations  I suppose  to  admit  of  their  attending  to  this.. 

I am,  &c., 

The  Tidal  Harbours  Commissioners,  London.  Peter  Gueig. 


Complaints  by  the  Edinburgh  and  Dundee  Steam  Packet  Company  of  the  excessive  Charge  of  On  the  excessive 
Harbour  and  Light  Dues  at  Dundee.  charge  of  Harbour 

and  Light  Dues  on 

Gentlemen  November  5,  1846.  Steamers. 

I beg  to  lay  before  you  a representation  on  behalf  of  the  Edinburgh  and  Dundee  Steam  Packet 
Company.  The  substance  of  it  was  contained  in  a Memorial  to  the  Board  of  Trade,  April  1845 ; but 
as  the  subject  appears  to  be  now  before  the  Government,  I respectfully  submit  it  to  you  now. 

The  Edinburgh  and  Dundee  passage  is  a comparatively  short  one,  though  it  extends  out  to  the 
sea;  for  time  occupied  and  distance  run,  it  corresponds  nearly  to  Glasgow  and  Rothesay,  or  Glasgow 
and  Ardrossan ; though,  being  more  exposed,  it  requires  a larger,  abler  vessel,  and  is  more  thinned 
of  passengers  by  unfavourable  weather. 

In  the  west,  as  the  Clyde,  such  steamers  pay  no  lights,  and  but  nominal  dues  to  the  .stone,  or 
wooden  wharfs  they  touch  at;  Glasgow  harbour-dues  include  the  cost  of  deepening  and  maintaining 
a long  coast  of  embanking  and  dredging.  Vessels  maintaining  a regular  trade  in  passengers  are 
obliged,  as  in  our  trade  particularly,  to  compete  with  coaches,  and  in  a few  years,  the  railway,  and 
must  therefore  sail  at  their  regular  hour  however  few  passengers  come ; thus  they  incur  (in  our  case 
on  a too  large  vessel,  207  tons  register)  harbour-dues  and  lights  every  day,  full  or  not  full ; 18  months 
on  the  line,  the  “ Britannia”  has  never  been  half  full,  and  does  not  average  third. or  fourth  full ; her 
passages,  too,  are  all  in  the  daytime.  At  Granton  the  harbour-dues  are  modified  to  507.  per  annum, 
but  at  Dundee  the  modification  is  very  small.  The  encouragement,  too,  of  steam  navigation  in  pas- 
sengers is  of  very  great  advantage  to  the  inhabitants  and  trade  of  the  place,  and  we  are  apprehensive 
that  the  high  rates  of  lights  and  harbour-dues  will  drive  the  whole  trade  into  the  railways  now  pro- 
jecting or  in  progress,  and  take  trade  away  from  the  seaports,  from  the  high  charges  not  enabling  ship- 
owners to  reduce  rates  and  compete  with  them.  Steamers  going  over  the  same  ground  300  or  400 
times  a-year,  with  a cargo  of  the  tenth  part  of  their  registered  tonnage,  at  a low  freight  of  is.,  8s.,  or 
10s.  a-ton,  should  not  be  charged  so  much  as  an  East  or  West  Indiaman  making  one  or  at  most  two 
arrivals  in  a year,  with  a cargo  exceeding  the  registered  tonnage,  at  60s.,  80s.,  or  57.  freight ; and  this 
principle  is  adopted  at  Leith  docks;  after  eight  voyages  no  further  dock-charge  is  made. 

I beg  to  submit  that  this  principle  is  particularly  applicable,  and  but  fair  to  other  ports,  and  to  the 
subject  of  lights.  ^ 

Thomas  Barclay. 

_ The  Tidal  Harbours  Commissioners. 


No  156  No.  156. 

no.  150.  Allardice,  on  the 

Mr.  Allardice,  on  the  want  of  a Low-water  Pier  and  Improved  herry.  want  of  a Low- 

Gentlemen,  Newport,  April  20,  1847.  water  Pier  and  Im- 

In  October  last  the  following  letter  was  published  in  some  of  the  Dundee  newspapers  ; but  as  proved  terry, 
it  has  not  had  the  desired  effect,  and  I consider  it  a subject  of  much  importance,  I respectfully  beg 
leave  to  lay  it  before  your  Board,  having  seen  no  cause  to  swerve  from  any  of  the  facts  therein 
stated.  On  the  contrary,  several  incidents  have  since  occurred  to  strengthen,  me  in  my  opinions. 

In  that  letter  I made  no  allusion  whatever  to  the  precise  |spot  at  which  a pier  on  the  south 
side  of  the  river  should  he  placed;  but  I now  beg  leave  to  state,  that,  notwithstanding  the  conflicting 
evidence  on  this  point,  it  is  my  decided  opinion  that  Craig-head  is  the  best  situation  for  it. 
i From  the  very  moderate  winter  we  have  experienced  in  this  quarter,  our  ferry-boats  have  ep 
time  very  well,  no  interruption  having  happened  until  we  were  overtaken  by  the  dreadful  ga  e o 
the  8th  instant,  when  there  was  no  passage  for  fully  four  hours,  the  surge  heating  so  eavi  y again s 
the  piers  that  it  would  have  been  dangerous  to  make  the  attempt  without  a much  grea  er  ep  o 
water  at  the  quays  than  we  at  present  possess. 
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No.  156. 

Allardice,  on  the 
want  of  a Low-water 
Pier  and  Improved 
Ferry. 


I may  also  mention  that  on  Thursday  last,  being  the  Dundee  fast-day,  the  latest  boat  ground  d • 
the  Craig-pier  Channel,  where  she  remained  for  nearly  an  hour,  with  horses,  gi<rS  and  nea  | o 
passengers  on  board,  who  did  not  get  landed  till  10  o’clock  p.m.  Had  this  happened  in  a boisb* 
night,  with  a sea  on,  matters  might  have  ended  very  differently.  SCer0U3 


at  a loss  to  know ; whilst  within  half  a mile  of  it  a straight  crossing  is  to  be  obtained 
could  always  be  accomplished  within  seven  minutes,  whatever  state  the  wind  and  tide’ 
be  in.  ™ght 

Since  the  Government  was  compelled  to  take  the  Tay  ferries  into  their  own  hands,  five  years 
they  have,  by  lowering  the  fares  and  carrying  out  other  arrangements,  fully  doubled  the  tnffl°’ 
and  greatly  enhanced  the  revenue.  As  a proof  of  this  it  may  be  stated,  that  the  Dundee  Bank’ 
ing  Company  have  been  paid  up  advances  and  interest  amounting  to  10,500/!.  which  tu,. 
scored  off  as  bad  debt ; this  fact  speaks  for  itself.  * they  had 

A more  favourable  opportunity  than  the  present  cannot  possibly  occur  for  effecting  a po  1 
low-water  pier.  . With  three  new  railways  added  to  the  former,  all  pouring  their  contents  on  tl 
ferry,  no  one,  it  appears  to  me,  can  he  deemed  over  sanguine  in  supposing  that  within  fi  11 
years  of  such  improvements  being  effected  the  revenue  and  traffic  of  -the  ferry  will  auain  h 
doubled.  ° oe 


Now,  after  the  example  set  at  Burntisland  and  Granton,  it  is  evident  that  it  would  be  but  a 
very,  trifling  consideration  to.  five  Railway  Companies  and  several  Steam  Shipping  Companies 
(which  often  experience  great  inconvenience  at  the  present  quays),  aided  by  the  Dundee  Harbou 
Trustees,  and  the  proprietors  and  trustees  of  the  Tay  ferries,  to  carry  out  so  very  desirable  and 
necessary  an  undertaking.  na 

I am.  &c 


To  the  Tidal  Harbours  Conunissioners , London. 


Archibald  Allardice. 


To  the  Editor  of  the  “ Dundee  Warder .” 

SlR’  T , , Easter  Newport,  October  13,  1846. 

In  reference  to  what  transpired  at  the  Tidal  Harbours  Commissioners’  meeting,  lately  held  in 
Dundee  regarding  a low-water  pier  at  that  port,  I beg  leave,  through  the  medium  of  your  journal 
to  call  the  attention  of  the  manager  and  partners  of  the  Dundee,  Perth,  and  London  Shipping  Com- 
pany to  the  subject.  " 6 

On  Friday  last  their  steam-ship  the.“  London  ” arrived  at  half-past  nine  o’clock,  and  remained  at 
her  moorings. till  nearly  three  p.m.,  being  about  the  average  time  spent  by  their  steamers  at  the  buoy 
m the  river  either  in  leaving  or  entering  the  harbour  every  alternate  voyage.  Whether  the  manager 
or  the  proprietary  ever  think  of  such  a waste  of  time  and  coal,  I need  not  stop  to  inquire:  butbe 
assured  the  public  have  their  own  thoughts  on  the  subject. 

At  the  Commissioners’  meeting,  not  one  of  that  Company  ever  ventured  to  say  one  word  on  the 
propriety  of  establishing  a low-water  pier,  whilst  two  of  their  commanders  rather  gave  evidence 
against  such  an  erection  being  carried  into  effect  at  the  Beacon  Rock,  the  only  point  at  which  it  can 
ever  be  thoroughly  accomplished. 

/'“f  of  supporting  such  a measure,  it  was  declared  by  several  individuals  present  that  they 

f-r,rrhkeFWlera“4nBe“?  Eook*  bl<"™  outof  the  water  than  allow  a chain-pier  or 
tow-tvatei  jetty  to  be  erected  on  them,  though  well  calculated  by  nature  for  such  a purpose. 

5 “ ‘P,?at“>n  pnt  to.  L*1".  engineer,  he  clearly  gave  it  as  his  opinion;  that  such  an 
election  would  not  have  any  prejudicial  effect  on  the  entrance  of  the  harbour  whatever,  provided  the 
If,,  .Ti'repr°P.t' •^“"•‘rooted  whilst,  if  otherwise,  it  might  prove  detrimental  to  the  harbour* 
er  riy'rre-the.C°.'?pany  their  assistance  in  getting  such  a pier  constructed,  it  would 

effect  a vast  saving  to  them,  and  be  a great  boon  at  least  to  the  female,  frill,  and  timid  part  of  their 
3 conferring  an  important  beneht  upon  the  shippers  of  live  stock,  whise  property 
S"”*1?  suffers  much,  especially  horses  from  London,  which  baie  often  three,  sin,  and  eVcn  nine 
hours  to  stand  on  hoard,  after  a long  and  boisterous  passage  of  48  or  50  hours. 

fundso».the  part  of  the  Dundee  Harbour  Trustees  is  pleaded  as  their 
ought  not  to  stand  in  the  way,  while  there  are  such  men  as  the  Duke  of  Buccleucb, 
' £ _ , f 0ne1’.  and  ?thef  caPltallsts,  who  would  readily  make  advances,  provided  they  clearly 
SThat  JvhS  fa  iSl  a,ha"d£0me1  return  for  their  “oney.  The  formation  of  such  a low-water  pier 
and  saneHnnpTL  p hr  harb!Ur  Plans  (W1fh  improvements  thereon)  accompanying  the  Act  of  1836, 
noLbwSlZ  Paf?,menfc  under  that  Act,  would  he  one  of  the  greatest improvement*  that  could 
foAte  Lpporh  P°rt  °f  Dmdee’  alth0U§h  a moderate  ?ontage  ^ould  have  to  be  levied 

uas^n^froJone^T  ? the  °Pen,<>f  the  inner  channel  to  accommodate  a few  light  vessels 

be  o-reft  o-ainero  u • ° ano  «**  * C-an  0n*y  say’  *hat  the  Company  and  the  public  generally  would 
Waflnce,”  wEb  thjf  ?ld  tag’  ‘he  F’T 

fcarysr w“,er’ thus  si7i°g  them  tL  “pense  of  keeptag  lhe 

Dun'ifff^the^verv^n^'1 a?,ferry"jJoa;ts»  tt  is  evident  that  the  system  with  them  must  soon  he  altered, 
but  h?s  s noSi  LrJ tLn  if  m°nth’  ^ Lmail  was  four  successive  days  less  or  more  detained; 
However  we  have  rnilrnnrl  S e ls  n°w  and  then  accustomed  to  at  low  water  during  spring  tides, 
submitted  to  ‘rLSS  I C™fleted  in  1111  dit“«°>«.  “d  this  will  not  b?  much  longer 

ncre«S;  ’"‘i  "'T * ae  1*“™*  are  by  far  too  small  for  the  daily 

1 g ‘ ffic'  ,Dd  °f  clmB“  hr6“  io»te  most  he  obtained,  requiring  a greater  draft  of  water; 

Kreatniatter  ^bnt  the  exnena.  wonld'Cbn*  ' tbe  Beacon  Bock*  conld  be  remored  at  a moderate  expense,  it  would  be  a 
"d  T thto.  down  to  the  Uvel.fth.  w. 
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..  appears  by  the  evidence  given  by  the  Harbour  Master,  that  the  Craig  Pier  has  more  need  to  be 
It  ned  than  lengthened.  Where,  then,  are  the  ferry-boats  to  take  on  board  and  land  their  pas- 
sll0r  ers  coaches,  carriages,  carts,  cattle,  &c.  ? Assuredly  not  at  the  Craig  Pier  in  its  present  state. 
SeI\\^hen  these  remarks  fall  under  the  notice  of  the  manager  and  partners  of  the  London  Shipping 
r nany  they  will  do  well  to  convene  themselves,  along  with  the  owners  of  others  steamers  trading 
t *nd  from  the  port,  the  Harbour  Trustees,  the  proprietary  of  the  Tay  ferries,  together  with  those 
:°.rested  in  the  various  railways,  and  endeavour,  if  they  possibly  can,  to  devise  and  mature  beneficial 
'Hpasures  among  them.  Those  gentlemen  who  have  such  an  hostility  to  the  Fowler  and  Beacon 
Rocks  I would  advise  to  take  a peep  at  Leith  harbour.  There  they  will  find  the  good  folks 
have  been  labouring  at  a breakwater  or  low-water  pier  (now  upwards  of  a mile  in  length)  for  many 
i n<r  years  very  similar  to  such  a one  as  is  required  at  Dundee,  but  which  could  be  built  in  eighteen 
months  for  a mere  tithe  of  the  money  the  Leith  one  has  cost,  and  be  far  more  efficient. 

To  conclude.  All  must  be  aware  of  the  intentions  of  the  Edinburgh  and  Northern  Railway  Com- 
in  regard  to  ferry  accommodation  at  the  lower  ferries,  which,  should  they  succeed  in,  and 
-hould  the  opposition  threatened  to  the  London  Shipping  Company  be  carried  into  execution,  may  at 
no  distent  period  read  to  them  and  the  port  of  Dundee  such  a lesson  at  Brouglity  Ferry  as  the  town 
and  trade  of  Leith  have  been  taught  at  Newhaven  and  Granton. 

I am,  &c., 

A Dundee  Burgess. 


No.  157. 

Interlocutor  and  Note  in  Suspension  and  Interdict,  J.  M.  Lindsay,  &,c.  v.  The  Harbour  Trustees  of 
Dundee. 

November  9,  1846. 

The  Lord  Ordinary  having  considered  the  note  and  answers,  and  heard  counsel  thereon,  in 
respect  the  complainer  has  set  forth  no  sufficient  legal  title  to  challenge  the  proceedings  complained 
of,  refuses  the  note,  finds  the  respondents  entitled  to  expenses,  and  remits  the  account  thereof  when 
lodged  to  the  auditor  to  tax  and  report. 

P.  Robertson. 

Note.— The  question  raised  on  the  merits  in  this  Suponsion  and  Interdict  regards  the  legality  of  a grant  of  500/.  out  of 
the  funds  of  the  harbour  trust  of  Dundee,  towards  the  erection  of  a triumphal  arch,  in  honour  of  Her  Majesty's  landing  at 
that  port  in  the  year  1844.  The  grant  is  justified  on  the  ground  that  the  sum  subscribed  is  not  more  than  was  necessary 
for  the  erection  of  a proper  gateway,  to  enclose  one  of  the  docks  j and  although  some  of  the  trustees  recently  disapproved 
of  the  grant,  it  has  been  sanctioned  by  a majority  of  that  body.  But  the  preliminary  question  is,  whether  the  complainer 
has  any  title  to  inquire  into  the  conduct  of  the  harbour  trustees  ? and  if  he  have  not,  then  it  is  plain  that  the  merits  of  the 
grant  cannot  be  determined  in  this  case. 

»-  .1:— n.» .,c  em.  it  is  of  course  to  be  assumed  that  the  misappropriation  can  lie  made  out.  X ne  com- 

First,  as  an  insurance-agent,  and  thereby  interested  in  the  general  pro- 

^ iee,  which  gives  him  still  stronger  interest  j anil,  thirdly,  as  a member  of 

the  gnihlry,  which  corporation,  along  with  certain  other  public  bodies,  sends  representatives  to  the  harbour  trust.  The 
Lord  Ordinary  does  not  consider  that  any  of  these  characters  gives  a legal  title.  Even  if  the  complainer  had  been  a rate- 
payer, which  is  certainly  stronger  than  the  position  of  an  insurance  broker,  or  11  burgess,  this,  under  authority  of  the  de- 
cision in  the  case  of  Ewing  v.  The  Glasgow  Commissioners  of  Police.  16th  August,  133'J  ; Maclean  and  Robinson’s 
Reports,  House  or  Lords,  page  847,  would  not  have  entitled  him  to  complain  of  alleged  misapplication  of  funds.  Lor,  as 
was  decided  in  the  case  of  the  burgesses  against  the  magistrates  of  Inverary,  14  December,  1820,  could  he,  as  a burgess, 
complain  at  common  law,  even  of  the  misapplication  of  burgh  funds.  His  title  as  one  oftheguildry,  however,  was  mainly 
relied  on,  because  that  body  elects  five  merchant  members  to  be  harbour  trustees.  If  this  gives  aj title,  it  would  conter 
the  same  right  on  the  whole  members  of  the  Town  Council,  of  the  Nine  Incorporated  Trades,  of  the  Three  United  Trades, 
of  those  entitled  to  vote  at  the  Michaelmas  county  meeting,  and  the  members  of  the  Seaman’s  Fraternity,  for  all  these  bodies 
elect  Harbour  Commissioners.  The  Lord  Ordinary  does  not  consider  that  being  a member  of  such  elective  burly  gives  that 
direct  and  immediate  interest  which  entitles  a party  not  to  complain  of  anything  done  by  the  corporation  ot  winch  he  is  a 
member,  or  by  the  representative  of  that  corporation,  but  of  the  conduct  of  the  statutory  body  to  whom  the  corporation 
sends  a represent  ative.  The  case  of  the  Trinity  House  of  Leith  v.  the  Magistrates  of  Edinburgh,  6th  February,  18-9, 


In  discussing  the  question  of  title, 
plainer  states  three  characters  in  which  he 


Shaw  7,  p.  374,  seems  conclusive  on  this  head. 


(Initialed) 


P.  It. 


The  Petition  of  John  Mackenzie  Lindsay,  Merchant  and  Insurance  Agent , Dundee,  to  the  House 
of  Commons,  H ambit/  sheweth,  _ . _ 

J ' J Dundee,  January  13, 1847. 

" That  by  statute  Queen  Victoria  6 St  7,  cap.  83,  a Board  of  21  trustees  are  appointed  to  collect  the 
harbour  dues  of  Dundee,  and  to  apply  the  same  to  improve  the  harbour,  and  towards,  first,  t re  Uqur- 
dation  of  the  debt  contracted  for  the  work,  and  to  continue  to  improve  the  harbour ; and  then  as  soon 
as  the  debt  can  he  paid  off,  to  reduce  the  said  shore  dues,  payable  by  the  inliabrtants  aud  by  the 
public.  , 

“That  it  appearing  to  your  petitioner  and  others  that  a majovity  of  the  said  trustees  were  procee 
ing  to  act  contrary  to  (he  Act  of  Parliament  by  which  they  are  appointed,  by  applying  the  harbour 
funds  towards  purposes  never  contemplated  by  the  statute,  viz.,  voting  away  500/.  towards  the  erection 
of  a triumphal  arch,  and  laying  out  nearly  as  much  in  bringing  up  foundations  for  the  said  arch,  which 
would  be  an  obstruction  to  the  free  access  so  desirable  to  be  maintained,  and  worse  than  useless,  as 
causing  a dangerous  interruption  to  the  traffic,  and  which  misapplication  of  the  trust  funds  would  re- 
tard and  delay  the  reduction  of  the  tax,  remonstrances  against  the  said  intended  misapplication  were 
made,  hut  all  in  vain.  , „ , , 

“ That  when  the  Tidal  Commissioner  held  a public  court  in  Dundee,  he  asked  the  clerk  otthe  har- 
bour trustees,  ‘ If  the  trustees  were  to  lay  out  the  funds  improperly,  who  possesses  the  power  to  control 
them  ?’  and  the  clerk  assured  him  that  such  control  was  vested  in  the  Court  of  Session. 

“Your  petitioner,  accordingly,  applied  to  the  Court  of  Session  to  prevent  the  misapplication  ot  the 
funds  of  the  harbour  for  such  purposes  : when,  instead  of  entering  into  the  merits  of  the  the 

trustees  denied  the  right  of  your  petitioner  to  question  their  conduct;  and  tbeLord  Ordinary,  Itobertwin 
(contrary  to  common  sense  and  justice),  decreed  that  your  petitioner,  although  contributing  to  me  sac 
harbour  dues,  had  no  legal  title  to  question  the  acts  of  the  Harbour  Board,  and  ordained  him  op  y 

costs  of  the  action.  i.  n 

“Your  petitioner,  therefore,  prays  that  you  will  please  to  adopt  such  measures  as  s a g pflri:aI 
to  some  competent  Board  to  compel  the  strict  adherence  of  the  Harbour  Trustees  to  the  A.  - 

meat,  and  that  the  majority  of  the  Harbour  Trustees  who  have  misapplied  the  funds  may  be  obi  ged  to 
replace  to  the  funds  of  the  harbour  the  1200/.,  or  such  other  amount  as  it  may  be  found  they  have  mis- 
applied  as  aforesaid;  as  also  to  repay  to  your  petitioner  the  120/.  expended  in  expenses  at  lav,  m 
‘he  endeavour  to  prevent  the  trustees  from  that  wasteful  and  illegal  application  of  the  harbour  funds. 


Appendix  C. 
Dundee. 

No.  156. 

Letters  relative  to  a 
Low-water  Pier. 
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Appendix  C. 
Dundee. 

No.  157. 
Decision  of  the 
Lord  Ordinary 
(Lindsay  v.  Har- 
bour Trustees)  and 
Lindsay’s  Pelilion. 


“ Your  petitioner  observes,  by  the  published  resolutions  of  the  Board,  that  the  Harbour  Trustees  wish 
to  be  exempted  from  that  salutary  and  highly  necessary  control  as  will  exist  if  the  contemplated  Con- 
servancy Bill  shall  pass  into  law ; whilst  your  petitioner  submits  that  the  conduct  of  the  majority  of  the 
Board,  in  their  obstinate  misapplication  of  the  harbour  funds,  and  the  course  adopted  by  them  in  the 
Court  of  Session  to  evade  all  check  and  control,  evinces  the  strong  necessity  in  this  amongst  many  other 
instances  of  misapplication  for  some  enactment  of  a Conservancy  Bill  which  may  prevent  the  abuse  of 
powers  granted  to  trustees  by  Parliament  for  the  public  benefit. 

“ Your  petitioner  also  humbly  sheweth,  that  the  interests  of  the  fishing  town  of  Broughty  Perry  have 
in  his  opinion,  been  sacrificed  for  the  benefit  of  Dundee  Harbour,  and  by  the  want  of  such  independent 
control  as  the  Conservancy  Bill  would  afford  ; and  that,  in  the  opinion  of  your  petitioner,  the  continu- 
ance of  the  many  evils  arising  here  and  elsewhere  from  the  prevalance  of  local  and  sinister  interest  would 
not  be  allowed  under  such  a general  Conservancy  Board  as  the  proposed  Act  would  establish. 

“ Your  petitioner  also  submits  that  many  wrecks  and  losses  occur  in  the  river  Tay  ; and,  in  the 
opinion  of  your  petitioner,  great  benefit  to  the  navigation  would  be  speedily  obtained  if  the  prevailing 
local  interest  were  properly  controlled  and  superintended  by  an  intelligent  and  impartial  Conservancy 
Board,  having  all  the  aid  that  science  can  afford  to  them  in  the  various  works  to  be  done  in  the  river  and 
harbour.  “ John  M.  Lindsay.” 


No.  158. 

Charges  for  Pilot-  Charges  for  Pilotage  and  Tay  Lights. 

age  andTay  Lights.  Retumof  Pilotage  paid  for  British  and  Foreign  Vessels,  for  the  Years  1843  and  1844,  at  Dundee 


■» 

1844 

Vessels. 

Pilotage  Charges 

Vessels. 

Pilotage  Charges. 

British  . . 366 

Foreign  . .155 

£.  s.  d. 
403  5 1 
209  2 7 

British  . . 359 

Foreign  . . 189 

£.  s.  d. 
472  17  8 
254  6 2 

Totals  . . 521 

612  7 8 

....  548 

727  3 10 

The  employment  of  pilots  being  optional,  accounts  for  the  amount  of  pilotage  dues  received  from 
foreign,  being  so  considerable  when  compared  with  the  receipts  from  British,  vessels,  the  river 
navigation  being  generally  known  to  the  British  shipmasters  frequenting  this  port. 

Lanceman  Webster,  Pilot  Master. 


Return  of  Light  Dues  levied  for  Tag  Lights,  on  British  and  Foreign  Vessels,  for  the  Years 
1843—44,  at  Dundee,  made  by  the  Box  Master. 


i 

j 

1843 

1844 

1 British  vessels 

j Foreign  

! Add  sum  paid  by  Trinity  House  . . 

£.  s.  d. 
1242  6 4 
62  7 4 
62  7 4 

£.  s.  d. 
1184  15  1 
79  10  8 
79  10  8 

1367  1 0 

1343  16  5 

The  charge  for  lights  is  the  same  on  British  as  on  foreign  ships;  but  upon  the  latter,  a sum  equal 
to  that  levied  is  allowed  to  the  Corporation  of  the  Fraternity  of  Masters  and  Seamen  of  Dundee  by  the 
Inmty  House,  London. 

>me  and  No.  159. 

enditure. Return  of  Income  and  Expenditure  for  the  Years  1841-2  1842-3  1843-4. 


Heads  of  Income. 


Shore  dues  . . . 

Graving  and  floating 


Rents 

Repairing  slip,  dues  . 

Shed  ditto  . 

Crane  ditto  . 

Steel-yard  ditto  . 

Careening  beach  ditto 
Ballast  tub  . . . 

Harbour  manure  . . 

Police  assessments 
Sale  of  stones,  works  injured, 


1841-2 

1842-3 

1843-4 

£ «.  d. 

£ *.  d. 

15,087  12  0 

14,061  8 8 

20,750  17  7 

588  9 7 

592  12  8 

496  4 10 

1,625  9 10 

1,722  15  10 

1,730  11  5 

263  15  6 

295  11  9 

290  7 2 

183  4 10 

140  9 2 

163  12  5 

151  12  6 

108  7 5 

114  18  6 

55  4 5 

80  2 2 

90  2 6 

32  8 9 

34  0 10 

27  19  3 

0 10  1 

0 6 7 

132  0 0 

132  0 0 

132  0 0 

84  19  9 

80  4 2 

80  12  0 

237  3 4 

82  18  2 

31  10  6 

0 10  0 

0 10  0 

18,443  0 7 

17,331  0 10 

23,909  2 9 

EXPENDITURE. 


Heads  of  Expenditure. 


Salaries  ...... 

Extending  and  improving 
harbour  . . . 

Trustees  new  buildings 
Collecting  revenue  . 
Lifting  .... 

l.aw  expenses  . 

Expense  of  new  Act  . . 

Rates,  taxes,  and  insurance 
Interest  of  debt  . . 

Expense  of  loans  . 
Sinking  fund  . . 


> 18  11 
5 18  6 
i 4 9 

r w li 


Il9,978  18  6 26,638  2 2 


1,643  ■ 
2,818 


1,993 

908 

10,865 

709 

5,750 


10  5 
19  7 
0 0 


The  dues  are  levied  under  Acts  55  Geo.  lU.,  c.  97;  59  Geo.  III.,  c.  103;  12  Geo.  IV.,  c.  119;  6 Will  IV  c 61  • 6 & 7Vkt  c 83. 

By  the  last-mentioned  Act  £5,750  is  required  to  be  applied  yearly  towards  the  liquidation  of  the  debt  "*  ’ '* 
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John  Cairncross,  Treasurer. 
' James  Brown,  Chairman. 
Geo.  Milne,  Clerk. 
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ARBROATH. 


No.  161. 

Evidence  taken  on 
the  30th  September, 


Examining  Commissioner — Captain  Washington,  R.N.,  F.R.S.,  assisted  bv  Cantiin 

R.E.,  F.R.S.,  Admiralty  Engineer.  3 P ETCH’ 


Present: — Provost  Gibson ; W.  F.  Linbsay  Carnegie,  Esq.,  

Mr.  W.  Cargill;  Mr.  James  Leslie,  C.E. ; Mr.  I.  Macdonald 


Mr  Al«x.  Man»  j Mr.  D.  Lousos  • 
Mr-  Kidd,  Harbour-master, 


[Plans  of  Arbroath,  by  Mr.  Leslie , on  a large  scale,  showing  the  New  Works,  and  the  Adm  / 
Survey  of  the  harbour  a?id  adjoining  coast,  by  Captain  Slater,  JR.N.,  in  1833,  were  laid  on  the 


table."] 


The  Commissioners  having,  in  company  with  some  of  the  harbour  trustees,  the  engineer  A 
harbour-master,  visited  and  inspected  the  harbour  and  piers,  and  caused  to  be  pointed  out  to  them  th 
new  works  and  proposed  additions,  repaired  to  the  Town  Hall,  where  the  proceedings  were  onpnwt  k 
reading  the  Royal  Commission.  ° p ea  oy 


They  then  staled  that  this  was  an  inquiry  into  the  past  and  present  state  of  the  harbour  of  Arbroath 
and  its  capabilities  for  further  improvement;  that  the  meeting  was  public,  and  that  after  the  examina’ 
ti°n  of  the  officers  of  the  Trust,  they  would  be  ready  to  hear  the  remarks  and  opinions  of  any  pilot" 
mariner,  or  fisherman,  or,  in  short,  of  any  one  who  took  an  interest  in  the  welfare  of  the  port.  3 1 ’ 

Mr.  John  Macdonald  examined — Is  clerk  to  the  harbour  trustees  since  1839.  Prior  to  the 
Act  of  2nd  Viet.  cap.  16,  the  harbour  of  Arbroath  was  governed  by  the  magistrates  and  town 
council  of  the  burgh,  under  a charter  of  James  VI.,  and  its  revenues  were  then  applied  to  the 
ordinary  municipal  affairs  of  the  burgh,  as  watching,  lighting,  paving,  &c.  In  1838  the  inhabitants 
resolved  to  adopt  the  provisions  of  the  General  Police  Act,  and  levy  a rate  for  the  above  purposes  leavinc 
the  harbour  revenue  to  be  annronriated  solelv  for  hnrlmnr  nnmnw  A ® 


the  harbour  revenue  to  be  appropriated  solely  for  harbour  purposes,  with  the  exception  of  10  000/.  to 
be  paid  to  the  town  council  for  the  old  harbour.  The  new  Act  vested  the  harbour  ir  1n  f — * — - > 


, „ , r in  19  trustees,  and 

gave  power  to  raise  the  sum  of  50,000/.  With  this  money  the  trustees  have  carried  out  several  useful 
works,  under  the  superintendence  of  Mr.  James  Leslie,  of  Dundee;  they  have  repaired  and  enlarged  the 
harbour,  constructed  a sea  wall,  and  a new  outer  harbour,  and  other  works,  whereby  the  accommodation 
tor  the  shipping  and  trade  of  the  port  has  been  more  than  doubled.  In  doing  this  for  the  public 
good,  they  have  incurred  a debt  of  54,0121.,  half  of  which  pays  interest  at  5 per  cent.,  aud  half  4 per 
cent,  to  creditors  in  the  town,  who  liberally  came  forward  and  gave  their  personal  guarantee  for  the  bank 
credit  obtained  hv  l.bp  triistpes.  TU  m , 


credit  obtained  by  the  trustees.  These  obligations,  to  the  extent  of  24,0001.,  still  exist  undischarged, 
lhe  total  sum  expended  in  the  harbour  and  works  since  1839  is  58,000/.  The  deepening  of  the 


, , . * — - uo,uuut.  i lie  uecuciniig  01  me 

arbour,  its  entrance  and  approaches,  to  a depth  of  3 feet,  still  remains  to  be  done,  but  the  trutstees 
nave  exhausted  their  means,  and  earnestly  hope  for  some  slight  Government  aid  to  assist  them  in  their 
present  difficulty ; -as  deepening  the  entrance  would  increase  the  traffic,  and  thus  the  dues  would  pay  off 
the  debt.  r J 


The  old  harbour  was  built  about  the  year  1125,  and  at  that  time  the  shore  dues  amounted  only  to  25/. ; 
the  arrivals  were  a few  small  coasters,  and  the  population  of  the  town  was  under  2500  persons.  The 
revenue  1°*  !845  was  3271/. ; the  arrivals,  848  vessels,  of  which  19  were  from  foreign;  the  aggregate 
onnage,  4 (,607  tons;  the  population  has  increased  to  L6,000,  nnd  the  town  has  become  the  seat 
ot  extensive  manufactures.  The  seafaring  population  may  be  estimated  at  300,  employed  in  vessels 
trading  to  foreign ; 400  in  coasters,  and  120  fishermen,  total  820.  There  is  an  extensive  white 
5s,he!7  employing  20  boats;  also  a life-boat  and  mortar,  in  case  of  wreck.  There  is  a patent  slip; 
d building  yards,  with  5 building  slips,  giving  employment  to  50  shipwrights ; but  no  graving-dock. 
A railroad  communicates  with  Dundee,  Forfar,  and  Aberdeen.  Supplies  of  all  sorts,  provisions,  water, 
and  coal,  arc  abundant  and  cheap.  Produced  the  minute-book,  letter-book,  and  account-book  of  the 
trust,  and  stated  that  the  accounts  were  audited  by  an  independent  auditor  appointed  for  the  purpose, 

and  an  abstract  was  printed  and  published  annually. 

The  Commissioners,  having  examined  the  harbour  books,  said  that  as  far  as  a cursory  inspection 
would  enable  them  to  judge,  the  books  and  accounts  appeared  to  be  properly  kept  and  in  good  order; 
and  they  must  add,  that  the  very  complete  manner  in  which  the  several  documents,  plans,  and  answers 
o printed  queries  had  been  furnished  to  the  Commission,  was  highly  creditable  to  the  trustees  and  to 
their  zealous  secretary. 


Mr.  James  Leslie,  C.E. — The  recent  harbour  works  at  Arbroath  were  carried  out  under  his  superin- 
tendence. . The  original  works  were  designed  by  Gibb  of  Aberdeen ; but  the  outer  sea  wall,  &c.,  was 
built  from  his  design  on  a foundation  chiefly  of  rock.'  The  area  of  the  old  inher  harbour  is  2 acres,  and 
ot  the  new  inner  harbour  3 acres;  of  the  new  outer,  1 acre,  total,  6 acres  : and  if  the  space  within  the 
outer  breakwater  be  included,  total,  1 acres.  The  whole  extent  of  wharfage  is  800  yards;  without  the 
harbour  a rocky  flat,  dry  at  low  water,  extends  230  yards  to  low-water  mark.  At  one  cable’s  length 
3i!i!cUt  n/Fif  v a di^t\>cf,18  f<;etA  and  6 fathoms  at  a quarter  of  a mile  beyond.  Two  dangerous 
rocks,  called  the  Knuckle  Rock  and  Cheek  Bush,  which  dry  at  very  low  springs,  should  be  blasted 
away,  or  have  beacons  erected  on  them.  The  rise  of  tide  is  16  feet  in  springs,  when  there  is  a depth  of 
12  feet  into  the  harbour ; neaps  rise  to  9 feet.  The  outer  entrance  of  the  harbour  is  100  feet  wide,  and 
faces  south  by  compass;  the  inner  entrance  to  the  new  harbour  is  50  feet  wide,  and  to  the  old  harbour, 
!61L  T,,e  P'erS  aIe,  uiU  ?f  red  8andstone  rubble,  faced  with  ashlar,  laid  on  a foundation  of  rock,  so 
that  they  will  admit  of  the  harbour  being  dredged ; the  stones  vary  from  5 to  30  cubic  feet  each,  and  the 
pitchers  are  treenailed  or  dovetailed  together:  the  outer  or  sea  wall  is  nearly  upright.  There  is  a good 
deal  of  deposit  m the  harbour,  fully  six  inches  per  annum.  The  plans  for  improvement,  however,  are  far 
lrom  having  been  completely  earned  out.  The  intention  was  to  convert  the  old  harbour  into  a floating  basin; 
to  remove  the  old  piers  and  to  deepen  the  entrance ; this  last  measure  is  of  the  utmost  importance,  and 
should  be  accomplished  at  almost  any  sacrifice;  it  would  be  necessary  to  clear  a channel  100  feet  wide, 
and  3 feet  deep,  for  a length  of  230  yards;  the  soil  is  a soft  sandstone,  with  numerous  boulder-stones, 


many  of  which  might  be  lifted  without  much  difficulty.  This  channel  might  be  formed  for  about  10,0001, 
and  if  a deptn  of  3 feet  were  gained,  thus  giving  15  feet  at  the  entrance  at  high  water  springs,  and  1- 
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feet  at  neap  tides,  witness  is  of  opinion  that  it  would  double  the  traffic  of  the  port.  Such  a harbour  Appendix  C. 
would  be  a great  boon  on  this  part  of  the  coast.  Arbroath 

Mr  Kidd Has  been  harbour-master  for  ten  years.  Duringthat  period  the  harbour  has  been  immensely  

' moroved  • the  arrivals  amounted  last  year  to  848  vessels,  of  which  19  were  from  foreign,  having  an  aggre-  No.  161. 

1 ate  burthen  of  47,607  tons  ; and  the  revenue  reached  321  If.  18-r.  5 d.,  showing  an  increase  of 335/.  over  the  Evidence  taken  on 

8 1344.  The  harbour  has  proved  very  useful  at  times;  recollects  several  fishing  boats  from  Frazer-  the 30th September, 

buro-h  driven  past  all  the  harbours  to  the  northward,  and  saved  at  Arbroath.  There  is  very  great  need  of  a 1846. 

low-water  harbour  on  the  east  coast  of  Scotland : in  the  year  1800  not  less  than  13  vessels  were 

wrecked  in  one  night,  within  6 miles  of  Arbroath.  Is  of  opinion  that  deepening  the  approaches  and 

entrance  at  least  3 feet,  is  the  great  improvement  wanted,  and,  without  it,  what  has  been  done  is  in 

a great  measure  unavailable.  The  outer  harbour  must  be  deepened,  the  old  pier  removed,  and  the 

new  middle  quay  wall  built : a sluice  introduced  into  the  new  harbour,  in  connexion  with  the  Brothok, 

might  help  to  scour  away  the  silt : this  mode  has  been  found  very  beneficial  in  the  old  harbour,  and  i3 

used  at  every  spring  tide.  No  steam  dredge  has  ever  been  applied  to  the  harbour  or  the  approaches. 

Vessels,  once  inside,  lie  safely ; the  Bell  Rock  tender  is  stationed  here,  and  supplies  the  lighthouses 
with  what  is  required. 

Witness  is  also  pilot- master;  there  are  20  pilots:  they  pass  an  examination  before  him  and  the 
trustees,  and  receive  license;  they  are  paid  by  the  job,  according  to  a fixed  rate,  and  not  by  salary.  There 
is  one  tide  light  at  the  pier  head ; it  is  a French  lens  and  lighted  by  gas ; it  is  only  shown  when  a vessel 
is  off  the  port. 

The  Com  missioned,  having  inquired  if  anyone  present  had  any  remarks  to  make  or  suggestions 
to  offer  said  that  as  far  as  they  could  judge,  the  exertions  made  by  the  trustees,  seconded  by  the 
inhabitants,  to  improve  their  harbour  had  not  been  exceeded  by  any  port  in  Scotland,  and  it  was  much 
to  be  regretted  that,  when  it  appeared  on  all  hands  that  the  small  sum  of  10,000/.  would  double  the 
value  of  the  works  already  carried  out,  the  Treasury  should  have  found  itself  obliged  to  decline 
acceding  to  the  prayer  of  the  memorial,  in  which  the  trustees  had  so  fully  and  fairly  stated  their 


No.  162. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 


2nd  Victoria,  cap.  16.  “An 
Act  for  extending,  im- 
proving, regulating,  and 
managing  the  Harbour 
of  the  Royal  Burgh  of 
Aberbrothwick,  in  the 


of  the  Commissioneis. 


No.  1. — Plan  of  the  Town, 
with  a delineation  there- 
on of  the  Harbour,  as  it 
■will  be  when  the  plan 
for  the  improvement 
and  enlargement  of  the 
Harbour,  as  sanctioned 
by  Parliament,  is  fully 
executed. 

No.  2. — Plan  of  th-  Har- 
bour of  Abroath  show- 
ing its  present  state. 


Reports  made  by  all 
Engineers  orother  Officers, 
respecting  the 
Port  or  Harbour. 


There  are  not  any  Reports 
made  by  Engineers  or 
other  Officers,  in  the 
possession  of  the  Har- 
bour Commissioners. 


No.  162. 

Return  of  Acts  and 
Plan,  &c. 


Copies  of  Complaints, 
made  to  the 

Commissioners  of  the  Harbour, 
of  its  defects. 


No  complaints,  in  writing,  have 
been  made  to  the  Commission- 
ers of  this  Harbour;  verbal 
complaints  are,  however,  to  my 
knowledge,  being  constantly 
made  of  the  waut  of  a suffi- 
cient depth  of  water,  which,  if 
not  remedied,  must  materially 
injure  the  trade  of  the  port: 
many  even  of  the  smaller  class 
of  vessels,  of  from  60  to  70 
tons  burthen,  having  to  anchor 
for  days  in  the  river  Tuy  (the 
navigation  of  which  is  very 
dangerous),  to  await  the  rise 
of  the  tides,  before  they  can 
enter  this  Harbour. 

Letter  from  the  Clerks  to  the  Par- 
liamentary Trustees  of  Har- 
bour, enclosed. 


F.  Martin,  Collector. 


Custom-house,  Arbroath , 3rd  March,  1845. 


No.  163. 

Memorial  of  the  Magistrates  and  Town  Council,  Harbour  Commissioners,  Shipowners , and 
Merchants,  of  Arbroath,  to  the  Lords  of  the  Treasury. 

Sheweth, 

That  the  Memorialist,  have  long  been  of  opinion  that,  ftom  the  great  increase  wMch 
place  in  the  trade  of  Arbroath,  they  are  justly  entitled  to  a full  and  complete  Customs  Establishmen  , 
and  to  be  raised  to  the  status  of  a free  and  independent  port.  _ . 

That  your  Petitioner,  found  their  claim  to  the  enjoyment  of  this  privilege  on  the  entirely  Uteed  enr- 
cumstances  of  the  town  of  the  present  day,  as  compared  with  what  it  was  when  it  became  a creeE  or 
member  of  the  port  of  Montrose  At  that  period,  though  a Koyal  Burgh,  It  was  » other  than  a 
fishing  village,  destitute  of  trade  and  manufactures,  with  a poor  and  scanty  P°P“  * ‘ - ,,  . j 

flourishing  town,  the  seat  of  extensive  manufactures,  with  a population  exceeding  tha 
port. 

In  corroboration  of  this  statement,  the  Memorialists  shall  take  leave  Sn 

several  statistical  details,  which  they  humbly  conceive  may  be  sufficient  to  PP  , f 

a dismemberment  from  Montrose.  And  first,  they  respectfully  submit  an  account  of  the  number  ot 


No.  163. 

Memorial  of  Magis- 
trates and  Town 
Council  to  the 
Treasury. 
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vessels  reported  inwards  from  foreign  ports,  with  the  amount  of  duties  collected  in  the 
years,  vi2. — 

Year  ending  5 th  January, 


following 


1830 

j 1837 

1838 

1839 

1840  | 

1841  ! 

1842 

1843  1 

1844 

No.  Duties. 

j No.  | Duties. 

No.  jDuties. 

No.  I 

Duties,] 

No. ! 

Duties. 

No.' 

Duties. 

H 

Duties. 

| No.  1 

Duties] 

No. 

7^7 

£■ 

51  1916 

£. 

81  3138 

82 

£.  1 
6584  ; 

94 

£. 

7493 

89  j 

£. 

8116 

101 

£.  1 
8725  | 

85  | 

£. 

6558  j 

7u 

£. 

4515  : 

84 

£. 

4265 

It  will  thus  be  seen,  that  from  1836  to  1841  inclusive,  the  increase  was  steady  and  progressive  th 
mount  of  duties  in  that  period  being  considerably  more  than  quadrupled.  The  Tallinn-  off  since  1841  • 
to  be  attributed  to  the  very  depressed  state  of  trade  generally  throughout  the  country,  and  from  which 
Arbroath  has  suffered  in  common  with  other  manufacturing  towns.  But  the  principal  cause  of  the  deer  ^ 
in  the  two  last-mentioned  years  arises  from  the  alteration  in  the  tariff,  and  more  especially  f'romTh6 
falling  off.  in  the  importation  of  timber,  occasioned  by  the  reduction  of  duty,  there  having  been  nnW 
843  loads  in  the  years  1843-4,  against  3618  loads  in  the  two  years  immediately  preceding.  ° y 

In  the  article  of  flax,  Arbroath  is  the  second  import  town  in  Scotland,  Dundee  alone  bein°-  greater 
In  the  number  of  hides  imported,  it  is  exceeded  only  by  Leith.  In  several  other  articles  it  will  stand 
a comparison  with  many  towns  which  can  boast  of  an  independent  custom-house ; but  the  above 
have  been  selected  because  the  Memorialists  are  in  possession  of  authentic  documents  to  verify  the 
accuracy  of  their  statements,  and  because  flax  is  the  raw  material  employed  in  the  staple  manufacture 
of  the  town  and  neighbourhood;  the  total  quantity  of  which,  imported  during  the  year  ending  loth 
October  last,  including  hemp  and  codilla,  was  149,220  hundred-weights.  In  the  spinning  of  this  raw- 
material,  ard  of  the  additional  supplies  derived  from  Dundee  and  brought  coastwise,  there  are  steam- 
engines  employed  of  350  horse  power,  which,  with  the  bleaching,  manufacturing,  and  other  process 
carried  on,  give  employment  to  several  thousand  individuals.  * 

But  there  is  no  fact  which  more  satisfactorily  establishes  the  progressive  improvement  in  the  trade 
ot  the  town,  than  the  advance  which  has  taken  place  in  the  revenue  collected  lor  harbour  dues  In 
1819,  the  amount  was  679/.,  while  in  1843  it  was  3050/.;  and  this  in  the  face  of  the  unfavourable 
state  of  trade  already  referred  to. 

Nor  is  the  growing  prosperity  of  Arbroath  manifested  by  these  statistics  only.  It  is  not  less 
strikingly  exhibited  in  the  great  public  improvements  which  of  late  years  have  been  executed  therein 
and  which  have  distinguished  the  town  as  a place  of  singular  enterprise  and  public  spirit.  In  addition  to  a 
railway,  connecting  it  with  the  large  manufacturing  town  of  Dundee,  there  is  a similar  means  of  commu- 
nication with  the  county  town  ot  Forfar,  distant  filteen  miles,  thus  connecting  Arbroath  with  the  interior 
and  rendering  it,  in  point  of  fact,  the  sea-port  of  Forfar  and  Kirriemuir,  und  a large  portion  of  the 
lertile  valley  of  Strathmore,  besides  the  intermediate  district. 

b6neuficial  aa  tbese  are?  as  imPortant  auxiliaries  in  promoting  and  facilitating  trade,  their 
utility  would  have  been  greatly  unpaired  without  adequate  harbour  accommodation.  In  this  respect, 
t r,rwedly  5 and  the  al‘ve  to  the  necessity  of  removing  so  serious  a 

£ r 5“  PT‘)enty  °f  th,e  towu’  aPPlied  for  and  obtained  an  Act  of  Parliament,  in  the  session 
nf iVif  anla[f raent  and  improvement  of  the  harbour.  With  the  German  Ocean  to  contend 
mpnS,  ° A f pubhc  “oney  “‘ght  have  been  applied  for,  as  in  similar  cases  elsewhere,  before  com- 
has  bern  mnSSZS  an  .und«biking;  but  the  Petitioners  are  proud  to  say,  that  a spacious  new  harbour 
W1,h0Ut  one  sk,lknS  being  derived  from  the  Exchequer,  although  no  less  than  fifty 
I ZTJ  fn  t h f een  e/Pendad  °Ln  the  works-  This  harbour  is  now  open  for  Shipping,  and  being 

arg7  fla^.0,f,vefels  ^an  the  old  one,  and  possessing  many  other  advantages,  it  is 
Memorial?,!  e,Stiraatet?°  h'gMy  this  valuable  accession  to  the  maritime  importance  of  the  town.  The 
hLTrZ  LS  riWaC  rfb  deCP  the  PT0Sress  and  successful  completion  of  this  great  and 

the  ZmrtiZ  m f nS^Ulbe,ng  n°W  desir0US  t0  make  h known  t0  the  Public,  they  earnestly  long,  at 
A^TI  T ’ fVe  ?,eir  P°wer  t0  annouuce  Arbroath  as  an  independent  pori 
thwSwi.  ha  ’ 1?AnUmb  y ?oh?lt,ng  this  boon,  your  Petitioners  are  asking  nothing  unreasonable, 
nol  ?n  f SP-!?S ly  t0  ,ubm?  t0  your  lordships,  in  contrast  with  Arbroath,  a list  of  twelve  head 

Fatof  L toc^rS!“-eV8n"e  “lleC,ed  “ e"h  Je"  1841' t0se,her  Wi,h  the  p0pu' 


Names 


Creek,  Arbroath 
Port  of  Kirkaldy 

Inverness  . 
Borrowstownea 
Irvine  .. 

Ba.nff  ^ . 
Ayr  . 

Wick  . 

Campbelltown 
Kirkwall 
Stranraer 
Stornoway  . 
Lerwick 


£8725 

4247 

4185 

4073 

37-11 

1698 

1463 

1232 

934 

771 

653 

349 

153 


14.568 
9,778 

11.568 

7,313 

5,309 

15,749 

5,522 

6,782 

3,046 

4,878 


5,  tma  I,tesl  Ust  in  th.  •<  Edinburgh  Almanac"  far 

morTiS  thraveL^f  ' ““T  /*■?*“  « Arbroath  is  upward,  of  four  time, 

per  cent  more  than^the  hio-be  t-  T a tkeir  Crecks  and  dependencies  included,  being  100 

the  Sm  SS,  Ift ’ w . a ? Wesh  A.  repeat,  population, 

the  restore  vastly  inferior.  ^ 6 Arbroath,  the  port  of  Ayr  alone  being  somewhat  higher,  while  all 

Other  statement,  might  be  brought  forward  to  establish  the  fact  rf  the  manufacturing,  commercial, 
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-i  d general  importance  of  this  town  as  compared  with  other  places  which  rank  as  head  ports,  particu-  Appendix  C. 
larlv  in  regard  to  its  trade  in  corn,  the  quantity  of  articles  of  cast  iron  exported,  and  to  the  quantity  — — 

f coals  lime,  pavement,  and  other  goods  and  merchandize,  brought  and  carried  coastwise ; but  the  Arbboath. 

Memorialists  humbly  trust  that  enough  has  been  stated  to  satisfy  your  Lordships  that  the  period  has  at  ktTTro 
ieugth  arrived  for  dissevering  the  connection  with  Montrose.  That  town,  it  is  admitted,  exceeds  jJaeis- 

Arbroath  in  the  amount  of  revenue,  because  the  former  has  the  privilege  of  a bonded  warehouse  for  „istrates  and  T^vn 
tobacco,  which  is  denied  to  the  latter,  but  in  general  trade  it  is  not  to  be  disputed  that  the  head  port  Council  to  the 
is  in  arrear  of  its  once  inconsiderable  creek.  But  there  is  no  wish  to  disparage  Montrose.  Both  Treasury, 
towns  are  in  a progressive  state  of  improvement,  and  each  is  entitled  to  a customs'  establishment  inde- 
pendent of  the  other. 

1 Fealty,  it  is  humbly  submitted,  that  the  conversion  of  this  creek  into  a port  would  add  very  little  to 
the  expense  of  collecting  the  revenue.  On  the  separation  of  Arbroath  from  Montrose,  the  latter,  as  a 
matter  of  course,  would  stand  lower  in  the  scale  of  ports ; and  the  salaries  of  the  principal  officers,  on 
the  death,  retirement,  or  removal  of  the  present  incumbents,  would  necessarily  be  reduced,  which  reduc- 
tion would  go  towards  defraying  any  additional  charges  that  might  be  rendered  unavoidable  by  the 
change.  The  Petitioners  look  forward  with  confidence,  however,  to  your  Lordships  considering  the 
matter  in  all  its  hearings,  and  that  vou  will  act  in  reference  thereto  with  that  liberality  which  is  known 
to  characterize  your  Right  Honourable  Board  in  whatever  relates  to  the  facilities  and  accommodation  to 
be  afforded  to  trade. 

It  may  be  almost  superfluous  to  add,  that  the  concession  of  the  boon  now  prayed  for  would  be  hailed 
bv  the  Petitioners  and  the  inhabitants  at  large  as  a signal  favour.  At  present,  this  town,  in  a mari- 
time sense,  may  be  considered  as  virtually  swamped  in  that  of  the  head  port.  It  is  necessary  to  register 
the  shipping  at  Montrose,  which  town  must  also,  under  pain  of  seizure,  be  painted  in  legible  characters 
on  the  sterns  of  the  Arbroath  vessels.  It  can  readily  be  believed,  that  much  inconvenience  and  confusion 
thence  arise,  and  that  this  circumstance  alone  is  an  unceasing  source  of  irritation  and  annoyance  both  at 
home  and  abroad.  To  the  shipping  interest  in  particular,  therefore,  an  independent  custom-house  would 
be  invaluable, and  to  the  trade  generally  its  advantages  would  be  many  and  obvious;  not  the  least  of 
which  would  be,  the  facility  it  would  afford  of  correspondence  direct  with  the  Board  in  London,  at 
present  rendered  tedious  and  tantalizing  by  having  to  be  conducted  through  the  circuitous  medium  of 
Montrose.  The  maritime  importance  of  the  town  would  be  vastly  increased,  and  more  widely  extended, 
by  its  advancement  from  a creek  to  a.  port;  and  in  connection  with  the  enlarged  accommodation  for 
shipping  afforded  by  the  new  harbour,  together  with  the  railways  already  referred  to,  and^  other  local 
advantages,  Arbroath  would  be  raised  to  that  status  amongst  the  sea-ports  in  Scotland  to  which  it  is  so 
justly  entitled. 

May  it,  therefore,  please  your  Lordships,  for  the  reasons  herein  set  forth,  to  erect  Arbroath  toto  an 
independent  port,  with  all  the  rights  and  privileges  appertaining  thereto,  and  your  Petitioners  will 
ever  pray. 

Arbroath , April,  1844. 


No.  164. 

The  Memoricd  of  the  Trustees  of  llie  Harbour  of  Aberbrothwick  to  the  Tidal  Harbours 
Commissioners. 

Humbly  Sheweth,  . 

1.  That  the  Memorialists  have,  by  persevering  exertion  and  at  considerable  expense,  succeeded  in 
enlarging  and  greatly  improving  the  harbour  of  Aberbrothwick,  but  they  find  themselves,  "from  the 
want  of  funds,  altogether  unable  to  accomplish  important  parts  of  their  plan.  There  are  still  works 
to  complete,  particularly  the  deepening  of  the  harbour  and  its  entrance  and  approaches,  without  which 
the  great  public  benefits  which  the  improvement  of  the  harbour  is  calculated  to  confer  will  be  in  some 
measure  lost.  The  position  of  this  harbour  is  such  as  shall  be  afterwards  adverted  to  ; that  indepen- 
dently of  its  importance  to  a large  and  populous  district,  it  could  easily  be  made  aharhour  of  refuge, 
where  a harbour  of  this  description  is  most  wanted,  and  might  thus  be  made  a national  object ; and, 
considering  the  efforts  made  by  the  parties  locally  interested,  and  what  they  have  accomplished,  the 
Memorialists  venture  to  entertain  the  belief  that  there  is  a well-founded  claim  on  the  Government  for 
encouragement  and  assistance  in  their  present  difficulties. 

2.  That  the  Memorialists  were  incorporated  under  the  Act  2 Victoria,  cap  16.  At  that  time  the 
harbour  of  Aberbrothwick  belonged  to  the  magistrates  and  town  council  of  the  burgh.  l he  piers, 
quays,  and  other  works  of  and  within  the  harbour,  had  become  insufficient  for  the  accommodation  of  the 
shipping  and  trade  of  the  burgh,  and  they  were  unfit  for  the  reception  of  vessels  of  any  considerable 
size.”  Application  was  therefore  made  to  Parliament,  and  the  Act  referred  to  was  passed,  appointing 
trustees  with  power  to  acquire  the  right  to  the  harbour  from  the  magistrates  and  council ; to  take  the 
administration  of  the  harbour  ; and  to  carry  out  the  plan  for  its  extension  and  improvement  lor 
these  purposes  the  trustees  were  authorised  to  borrow  and  take  up  at  interest,  not  exceeding  the  sum 
of  50,000/.,  on  the  credit  of  the  harbour,  and  rates  and  duties,  and  other  revenue  and  property  of  the 

3.  The  Memorialists  have  to  the  utmost  of  their  power  carried  into  effect  the  objects  of  the  Act. 

They  have  repaired  and  greatly  improved  and  enlarged  the  harbour,  having  constructed  a sea  wall 
and  a new  outer  harbour  and  other  works,  whereby  the  accommodation  for  the  shipping  and  trade  of 
the  port  has  been  much  more  than  doubled.  . , . , 

4.  In  carrying  ou  these  works  the  Memorialists  have  already  expended  a larger  sum  than  the  whole 

funds  provided  are  adequate  to  pay.  As  before  stated  the  sums  authorised  to  be  borrowed  under  the 
Act  of  Parliament  are  limited  to  50,000/.  Up  to  this  time  the  Memorialists  have  expended  on  the 
works  contracted  for  and  executed  by  them  (including  10,000/-  paid  to  the  magistrates  and  town 
council  for  the  old  harbour)  not  less  than  from  57,500/.  to  58,000/.  A part  of  this  outlay,  to  the 
extent  of  from  4000/.  to  5000/.,  has  been  liquidated  by  means  of  the  surplus  revenue  for  the  last  i Few 
years.  But  the  mortgage  debt  amounts  to  50,000/.,  and  there  is  besides  upwards  of  8000 1.  which 
was  due  to  contractors  and'  others,  and  to  meet  which  no  funds  existed;  and  the  Memorialists  have 
been  relieved  from  the  immediate  pressure  of  this  difficulty  by  means  of  a temporary  advance  made 
to  them  by  the  magistrates  and  town  council.  . , . 

5.  The  Memorialists  have  been  enabled  to  do  thus  much  by  the  cordial  encouragement  and  support 
they  received  from  the  inhabitants  of  the  town  and  immediate  neighbourhood,  whose  public  .pint 
has  been  manifested  throughout  in  an  extraordinary  degree.  It  has  been  mentioned  that  the  harbour 
formerly  belonged  to  the  magistrates  and  town  council.  Its.  revenues  were  then  applied  to  the 
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improving  the  harbour  (1837  and  1838)  that  public  meetings  of  the  burgesses  and  inhabitants'** 
held,  at  which  it  was  unanimously  resolved  to  adopt  the  provisions  of  the  General  Police  Act  a H 
ie  tr“sfe,r  the  whole  burde"  of  lighting,  watching,  paving,  &c.,  from  the  burgh  funds  to  the  inhabitant*0 
with  the  understanding  that  the  administration  of  the  harbour  should  be  vested  in  parliament 
trustees,  and  its  revenues  devoted  exclusively  to  its  own  purposes.  And  as  the  bur°-h  had  contmAi 
a considerable  sum  of  debt,  chiefly  in  the  repair  and  improvement  of  the  old  harbour  it  was  a™.!  i 
that  such  a moderate  compensation  as  might  meet  that  debt  should  be  given  to  the  magistrates0  t 
council  for  renouncing  their  right  to  the  harbour  and  its  revenues.  Upon  this  footin-r  tnd  with  th! 
magistrates  and  council  lor  its  promoters,  the  Act  of  Parliament  under  which  the  memorialists  «.« 
appointed  was  obtained.  Nor  was  it  only  in  this  instance  that  local  exertions  were  made  and 
burdens  submitted  to  ; for  when  it  became  necessary  to  raise  funds  on  the  credit  of  the  harbour  »■  d 
works  in  order  to  carry  out  the  intended  improvements,  those  of  the  inhabitants  who  could  conve- 
niently do  so,  advanced  money  on  loan  to  a considerable  amount ; while  many  others  came  forward" 
and  gave  their  personal  guarantees  for  repayment  of  the  advances  obtained  on  a bank  credit  in  name 
of  the  memorialists.  The  amount  of  the  guarantees  given  by  individuals  in  this  way  varvinn-  in 
sums  Irom  100/.  to  1500/.,  was  not  less  than  24,000/.,  and  their  obligations  are  still  existing 
undischarged.  l,,8 

. 6-  After  a]1  tbes€  exertions,  there  still  remain  of  the  works  to  he  executed  the  conversion  of  the 
inner  or  old  harbour  into  a wet-dock,  and  the  deeping  of  the  harbour  and  its  entrance  and 
approaches.  The  former  improvement  may  be  deferred  for  a time  at  least,  hut  the  latter  the 
deepening  of  the  harbour  and  its  entrance  and  approaches,  has  become  so  pressing  and  of  such  ’vital 
importance,  that  the  memorialists,  under  the  circumstances  in  which  they  are  placed,  are  constrained 
to  take  measures  for  bringing  the  case  under  the  consideration  of  the  Government,  through  the 
intervention  of  your  Honourable  Board,  in  the  hope  that  it  may  be  held  to  call  for  and  justify  the 
interference  and  aid  of  Government  as  a matter  affecting  the  public  interest.  The  memorialists 
and  the  community  with  which  they  are  connected  have  done  their  utmost,  and  it  is  only  after  bavins- 
entirely  exhausted  their  own  resources  that  they  ask  for  public  support.  5 

7.  They  have  no  remedy  in  a renewed  application  to  Parliament  for  power  to  raise  a further  sum 
ot  money,  because  such  an  application  would  be  unavailing  unless  the  memorialists  could  show  that 
their  revenue  would  warrant  the  outlay;  and  although  Parliament  were  to  grant  the  power,  loans 
giving1101  “ e°eCtEd  ’,lth“"t  ade<l“i‘le  security  which  at  present  the  memorialists  have  no  means  of 

8.  A plan  of  the  harbour  as  it  now  stands  accompanies  this  memorial.  Previously  to  the  com- 
mencement of.  the  recent  improvements,  the  harbour  was  insufficient  in  every  respect.  There  was  a 
want  of  sufficient  depth  of  water,  and  the  quays  and  wharf  walls  were  in  bad  order,  and  the  jetty  at 
the  entrance  was  m a state  of  dilapidation.  The  want  of  accommodation,  by  reason  of  the  siillhess 
of  the  harbour  was  such  that, t was  frequently  crowded  to  excess.  At  times  the  ingress  wascompletely 
stopped  up,  and  the  trade  of  the  town  at  a stand.  The  larger  class  of  vessels  hid  mostly  to  winter 

°1”'  p,ortJ  last-mentioned  inconveniences  have  been  in  a great  measure  removed  ; theim- 

b>’  ntsmnnalists  has  for  the  present  provided  abundant  accommodation  within  the 
Zwl  V.. I “ C°mPlT,<.  ,of“. SuffideM  dePlb  «f  «’»'»'  in  the  harbour  and  its  entrance  and 

Miches  recnsiiis  in  full  force  and  this  want  is  the  more  grievously  felt,  inasmuch  ns  it  is  a total 
twXe  f ° I 'T5"”™1  °f  lbe  “dv“l»3<s  of  the  improved  harbour.  There  is  only  a depth  of  eleven  or 
Veil.  S i ^ “?"!'?  S?r!"3  "aes’  "»d  “ty  sight  or  nine  feet  at  ordinary  neap  tides. 

°f  ’ S°  lons.  *"d  ,“P'v«d»  (of  »h.ch  there  are  a number  belonging  to  the  port)  cat. not  enter  or 
fo?  sevir.]hd™Uw  b"ta‘,lhe  he,Sht  of the  springs,  and  those  of  smaller  burthen  are  often  detained 
niatinn  C O,  ai  mg  e ides.  Tile  works  of  the  new  harbour  have  been  constructed  in  conlem- 
won  H hff ™ ,Ce' ‘H'P'”'1  f'°m  fotf  ‘o  si*  feet,  and  were  this  accomplished,  there 

twelve  feefas  „rPMent”  “S  " “ 0rdi""y  *P™S  lid'S,  in  place  of  from  eleven  to 

the  njntat ph.'ll  t”  sboated  on  the  German  Ocean,  and  on  a rooky  and  dangerous  coast.  From 
ouitefl^ for “(‘ho^foonHc^o/  the  new  sea  wall  towards  the  sea,  the  ground  is 
?he  denth  of  ? - quarter  of  a mile,  till  it  reaches  what  is  termed  the  bar,  beyond  which 
difficulty  tn  tho  fi^or,QCr-  ases.raPld*y-  ^ |1IS  Aat  ground  is  quile  dry  in  spring  tides,  and  presents  no 
size  would  at  this  ni?  °r  • cbann®*-  That  a safe  harbour  accessible  to  vessels  of  considerable 
immX  eW !1  ’ extensive  and  populous  district  with  which  it  is 

nSnanmVornS  wd  it  is  no  less  certain  that  it  would  be  an  object  of 

tinued  rano-L  of  nrecioitmis  east.  coast  of  Scotland  is  well  known  as  presenting  con- 

The  entrance  to  theTay  is  frequently S!?ore?  this  coast  is  extremely  dangerous, 
life  on  the  banks  of  that  — 1 — ’ 
rom  the  Esk  and  the  E 
teen.  If,  therefore,  tb 
;reat  national  benefit  as 

10.  Abcrbrothwick,  or  Arbroath,  and  populous  tewn, 


life  on  the^banks  nfth-uA'8  rfc*ueI't^  no  less  hazardous,  and  the  destruction  of  property  and  loss  of 
from he Esk’and he  Her  °f  'j1'  great.  From  ,hc  bod,  of  fresh  water  issuing 

dee”  the™d  t!“  i*  i»  found  difficult  to  tike  Montrose  or  Aber- 

great  national  benefit  as  aVrbour  rtSpX- ^ * h“b”Ur  WOu1'1  b“  a 
the10'  *berb'0tl>!nck"  01  Arbroath,  as  it  is  commonly  called,  is  uoi 

S 11  the  ^ "«• 2500 

i“sr^ 

and  the  total  number  of  ves’sels  thr^te^Z' from  foreig" porta  w“  eiglitj-ni-e. 


*n  sbore  due8  of  tbe  Port  amounted  to 

In  J746.  they  were  only  - 
In  1793,  they  were 
In  1803,  they  were 
In  1813,  they  were 
In  1823,  they  were 
In  1833,  they  were 
In  1843,  they  were 


25  1 
20  16 
293  0 
370  0 
731  0 
615  15 
1312  0 
3050  0 
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Further  statistical  details  will  be  found  in  the  accompanying  documents ; viz.,  Appendix  C. 

1.  Abstract  of  shore  dues  of  the  harbour  of  Aberbrothwick,  annually,  from  1727  downwards.  ^ 

2.  Printed  copy,  memorial,  and  petition.  Petition  by  the  magistrates  and  others  to  the  Lords  of  * BR0A 

the  Treasury  for  having  Arbroath  declared  a free  port,  1844.  No.  164. 

3.  Abstract  of  the  harbour  accounts  for  the  year  1840.  Memoriai  of  Har- 

4_  Ditto  ditto  1841.  hour' Trustees  to  tl 

5^  Ditto  ditto  1842.  Tidal  Harbours 

q\  Ditto  ditto  1843.  Commissioners. 

11.  Your  memorialists  respectfully  submit  the  above  statement  to  your  Honourable  Board,  with  the 
view  of  its  being  made  the  means  of  drawing  the  attention  of  Government  to  the  circumstances.  The 
case  is  peculiar  and  cannot  be  considered  as  falling  under  a class.  The  resources  of  the  locality  have 
been  exerted  and  strained  to  the  utmost  for  the  attainment  of  an  object  which  is  undoubtedly  of  a public 
nature.  That  object  is  nearly  accomplished;  5S,000k  had  been  raised  and  expended  in  making  an 
important  harbour,  with  deep  foundations,  on  a coast  where  it  greatly  concerns  the  public  interest  that 
there  should  be  such  a harbour.  But  there  is  an  absolute  want  of  means  to  deepen  this  harbour  and  its 
entrance,  so  as  to  render  what  has  been  done  available,  and  it  is  for  that  purpose  that  the  present 
appeal  is*  made.  The  memorialists  have  procured  an  estimate  of  the  expense  of  executing  this  work  to 
the  extent  of  gaining  three  feet  of  additional  depth  of  water,  and  the  amount  is  only  9000k  In  this  emer 
genev  the  memorialists  humbly  trust  that,  through  the  recommendation  of  your  Honourable  Board, 

Government  may  see  cause  to  interfere,  and  make  a grant  of  public  money  for  a public  purpose  so 
highly  desirable,  and  under  circumstances  which  urgently  call  for  and  justify  it. 

Signed  on  our  behalf  and  by  our  appointment,  by 

W.  F.  Lindsay  Carnegie.* 

John  Macdonald. 


Estimate  of  the  probable  Expense  of  Deepening  the  Old  Harbour  of  Arbroath  two  feet,  and  the  New  Leslie’s  Estimate  for 
Harbour,  with  the  entrance  thereto,  three  feet,  each  division  being  excavated  on  an  average  to  these  Deepening  the 
depths,  although  some  parts  mag  require  more  and  others  less  excavation  to  give  a fair  and  Dock. 
uniform  bottom,  sloping  regularly  outwards  to  the  deep  icater.  £.  s.  d. 

Old  Harbour,  5600  cubic  yards,  at  Is.  3d.  . . . • . ■ • 350  0 0 

New  Inner  Harbour,  13,654  cubic  yards,  at  Is.  6d 1024  1 0 

Outer  Harbour,  as  far  as  the  old  breakwater,  4451  cubic  yards,  at  25  . . 445  2 0 

Channel  out  to  the  outer  heads  (chiefly  rock),  4155  cubic  yards,  at  2s.  6 d.  . ■ 623  5 0 

Fairway,  beyond  outer  heads,  widening  out  to  600  feet  at  the  outer  edge  of  the  bar  ^ 

(rock  and  boulders),  28,666  cubic  yards,  at  4s 5733  4 0 


Contingencies,  10  per  cent. 


S175  12  0 
817  11  0 


Say  £9000. 

London,  April  29,  1845. 


No.  166.  No.  16C. 

U , Memorial  of  tie  Trustees  of  Aberbrothwick  Harbour  to  the  Tidal  Harbours  Commissioners.  Second Memorial 

„ a,  „ n September  1845. 

A short  time  ago  the  memorialists  submitted  to  your  Honourable  Board  a statement  of  circum-  Harbours  Commis- 
stances  connected  with  Aberbrothwick  Harbour,  in  support  of  an  application  ma^e  b^  sioners. 

Government  to  enable  them  to  deepen  the  harbour  and  Its  entrance.  This  application  was  favourably 
entertained  and  reported  on,  but  has  not  yet  been  disposed  of.  . ..  , , . - r . 

An  occurrence  took  place  lately,  which  strongly  supports  the  memorialists  claim  for  Government 
assistance,  and  the  memorialists  beg  mostrespectfolly  to  bring  it  under  your  note,  r-  „ 

On  Tuesday,  the  19th  of  August  last,  a strong  gale  from  the  north-east,  with  heavy  sea  prevailed 
along  the  whole  east  coast,  and  it  increased  so  much  that  night  and  the  following  day,  that  » fleet  of 
herring  boats, in  the  Mora,  Firth,  were  driven  to  seek  duter  and  o' 

were  unable  to  take  Peterhead;  they  then  tried  to  take  Aberdeen,  but  failed;  the  tot  boat  that 
attempted  it  being  wrecked.  The,  were  equally  unsuccessful  at  Stonehaven,  and  at  Montrose  and 
they  were  driven  onward  for  Arbroath.  The  whole  coast  near  to  Arbroath  seemed  eoverriw.4  them, 
ann  as  the  sea  was  running  very  high,  and  the  gale  unabated,  there  was  great  eicitement  in  the  town, 
and  much  fear  ratertained  ^of  a?  desirous  result.  Several  of  the  boats  were  near  enoug , the .shore 
to  make  it  apparent  that  the  crews  were  almost  exhausted  and  m catenae  tan , and .the life  boat 
was  got  in  readiness,  and  other  measures  adopted  in  case  of  the  worst.  Providentially  the  whole  of  the 
boats,  twenty-two  in  number,  took  the  harbour  in  perfect  safety.  _ , . , fl..prTT1-  Pfi 

There  were  five  other  vessels  in  sight  at  the  time,  two  of  them  foreigners,  -warned  off  by 

to  run  for  Arbroath  Harbour,  but  there  was  not  sufficient  depth  of  water,  and  they  were  warne  y 

“t£  SZorfdSs1^  well  warranted  in  stating  that  had  the  harbour  uc 1 entmice Tbeen  toured  » 
proposed,  these  vessels  might,  without  difficulty,  have  obtained  shel  ter  in  . ^ would 

boats  did,  and  the  risk  they  encountered  by  being  compelled  to  remain  at  sea  during  the  storm  would 

haTheecaseSao?Aberbrothwick  Harbour  is  now  most  urgent.  The  memorialists^^ 
are  abundant  public  grounds  to  justify  the  Government  in  granting  the  aid  aPP^*  f<*’ 
to  solicit  your  Honourable  Board  to  give  the  application  such  further  supp  y PP 

proper.  t , , 

Signed  in  our  name,  and  I jAMES  Gibson,  Chairman. 
by  our  appointment,  by  j g ^ 
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Arbroath. 

No.  167. 
Letter  from  Wm. 
Leask  to  the  Har- 
bour Trustees. 


Letter  from  William  Lease,  Master  of  the  Barque  “ Hants,”  of  Aberdeen,  to  Messrs.  Louson 
Macdonald,  clerks  to  the  Aberbrothwick  Harbour  Trustees. 


Arbroath,  September  29,  1845 


Gentlemen,  

I think  ray  case  so  hard  that  I cannot  help  making  a complaint  to  you,  to  be  laid ^befor^th 
Arbroath  Harbour  Board.  L ine 

I arrived  off  Arbroath  with  my  barque,  the  “Hants,”  of  Aberdeen,  burthen  230  tons,  having  a careonf 
wood  from  St.  John’s,  on  the  19th  current : I expected  to  get  into  the  harbour,  and  attempted  it  but  failed 
there  being  an  insufficient  depth  of  water,  though  to  a small  extent,  which  was  the  more  annoying  T 
tried  to  lighten  my  vessel,  but  I could  not  succeed,  owing  to  the  roughness  of  the  sea.  I was  obliged  at 
last  to  run  into  the  Tay,  and  lighten  her  there,  and  it  was  only  this  day  that  I got  her  into  your  harbour 
This  has  been  attended  with  great  expense  and  heavy  loss  to  me.  My  costs  out  of  pocket  I estimate  at 
not  less  than  80/.,  being  part  owner  of  both  ship  and  cargo. 

I think  under  these  circumstances  that  some  consideration  ought  to  be  given  to  my  case.  The  neglect 
or  delay  to  deepen  the  harbour  and  the  entrance  to  it  is  the  sole  cause,  and  there  ought  to  be  redress 

I am,  &c., 

William  Lease. 


No.  168. 

Statement  of  Ship- 
wrecks in  the  vici- 
nity of  Arbroath, 
1796  to  1845. 


Statement  of  Shipwrecks  in  the  vicinity  of  Arbroath,  1196  to  1845.^ 

,,  , . Arbroath , May  29,  1845. 

Memorandum  of  meeting  with  Messrs.  David  Muir,  William  Cargill,  William  Chapel,  and  George 
Kidd,  all  shipowners  in  Arbroath  ; also  Mr.  Alexander  Livie,  formerly  shipowner.  0 

The  above-named  gentlemen  recollect  distinctly  of  the  following  cases  of  shipwreck : 

1796.—  Charlotte,  lost  to  the  westward  of  Arbroath  ; was  taking  the  harbour,  but  in  consequence  of  the 
insufficiency  of  water  in  harbour  entrance,  was  wrecked.  Two  lives  lost. 

1800.— On  1st  January..  Great  manyvessels  off  the  harbour  ; could  not  get  in  from  want  of  water ; a foot 
additional  water  would  have  allowed  them  to  come  in.  While  waiting  till  the  tides  should 
increase,  a storm  came  on,  and  they  were  driven  off  land;  two  Arbroath  vessels  lost,  the  John 
oa  riervie,  and  the  Betsy  and  Susan  at  Elliot,  about  two  miles  to  the  westward  of  Arbroath; 
other  two  got  into  the  Tay  by  the  merest  chance.  Two  or  three  Aberdeen  vessels  were  wrecked 
at  the  L/urrends,  a ledge  of  rocks  some  miles  to  the  westward  of  Arbroath;  and  the  Swallow 
ot  Aberdeen  was  lost  about  a mile  to  the  eastward.  The  whole  coast  from  the  Redhead  to 
Barry  was  strewed  with  wrecks.  Had  there  been  a harbour  of  refuge  at  Arbroath,  or  even 
had  there  been  a sufficiency  of  water  in  the  entrances,  the  vessels  wrecked  and  lost  on  this 
occasion  might  have  been  all  saved. 

1803. — Hamburgh  Packet,  of  London,  went  ashore  at  East  Haven;  not  sufficient  water  for  her  in 

entrances  to  harbour  ; was  driven  on  by  a gale  of  wind;  crew  saved.  London  Barque  got 
on  the  coast  and  attempted  to  take  the  harbour,  but  from  want  of  water  could  not  get  in;  she 
West  Haven  S os*;  a*'  Aberdeen.  Henrietta,  a Prussian  barque,  wrecked  between  East  and 

1804.  of  Sunderland,  went  ashore  at  lints  Toll,  about  a mile  to  the  westward  of  Arbroath ; when 
1 ma  u ? ™k;n?  for  tht  harbour ; cause,  want  of  water  ; crew  saved. 

1 809 ’ fw'rbr0al ”"ckEi  10  coming  into  harbour  ; same  cause. 

]l818  W“l  Mhore  “ ElliM  1 t',°  »f  ‘he  crew  lost, 

ill  n i S ' Pet"b“rgh.  stranded  near  Arbroath. 

af.eC.°.A  f?r  Aberdee"  1 slonn  came  on  very  suddenly  when  off  Arbroath  harbour. 

. , own  . lf»  m consequence  of  the  insufficiency  of  water,  she  was  wrecked  to  the 

S . » °P?tSltj\the,  RoPework;  "ew  and  passengers  all  saved,  with  the  exception  of  a 
chi tld  ; several  had  broken  kgs,  arms,  &c.  * 

wah*r  ° ‘^'r^roat^5  wrecked  at  back  of  old  pier,  near  lighthouse;  cause,  want  of  sufficient 
from  Alloa  to  Dundee,  wrecked  near  Arbroath, 
rafficienrdepthrf  vvatS^°re  ^ CaSt  6ntranCe  *larkour’  *n  consequence  of  there  not  being 

Jglo’ j ’•  wenJ.  ashore  close  off  the  harbour;  cause — want  of  sufficient  depth  of  water. 

1844 ' Union,  nr  auL  .’  Jtto,dltto-  of  Arbroath,  lost  off  Arbroath  from  the  same  cause. 

mnrp'-witpi-TT  at  tke  kar>  and  was  afterwards  driven  on  Protection  wall ; 12  inches 

thp  A°Uf  » ,ave  ®av?d  ker  J vessel  much  damaged.  Defiance,  of  London,  wrecked  to 

ISiS.-St  InlrT 5 Ik  f’  J?  of  want  of  sufficient  depth  of  water. 

semirnrp  nf  n 1 Tp  ’•  °?  ■^'^roath  harbour  for  about  a day  waiting  rise  of  tides ; in  con- 
takimr  Mnntrnfp  l °,  wklck  ca“c  on  suddenly,  she  sailed  round  to  Montrose,  but  in 
It  frennentv^ **  Struck  °n  the  Annat  «Jk,  and  became  a total  wreck, 
a dozen  shins  ^thatwhen  drV  wi-uter  season,  say  three  or  four  times  a week,  and  sometimes  with  about 
without  SSw  IT  F“th  or  ^Tay  by  westerly  gdes  (which  they  often  are 

of  the  insufficient  denth  nf  damaged),  they  try  to  take  Arbroath  harbour,  but  in  conseqnence 

1 2 feet  of  watPr.  vpIpi/  7 thf  k8  f°Und  ^Practicable,  that  is,  with  ships  which  draw  more  than 

ttXetif  There  i8  no  °“our  tbat  vessels  can 

harbour^u^nv  state  of* °f  a“y  °f  tbe  akove  gentlemen,  that  could  not  take  Arbroath 
attemnt  to  takp  the  harbnn  >.  I ProTldcd  ^ere  were  depth  enough  of  water,  and  they  never  saw  a vessel 
attempt  to  take  the  harbour  but  succeeded  when  there  was  sufficient  water. 

owingToffie  wanTof  water*  * Hnd  ^ are’draSSed  'mto  the  harbour  from  the  bar  by  means  of  ropes 

thoIehX™?innbprhn^ed  T sa?sfied  there  ka™  been  more  cases  of  shipwreck  on  the  coast  than 
those  above  mentioned,  but  they  do  not  recollect  them  particularly  at  present.  There  has  been  no  record 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


251 


kept  of  the  vessels  wrecked.  Many  vessels  that  have  passed  Arbroath,  and  would  have  entered  the 
harbour  had  there  been  a sufficient  depth  of  water,  have  never  afterwards  been  heard  of. 

What  is  contained  in  this  statement  we  certify  to  be  facts  known  to  us,  and  to  the  accuracy  of 
which  we  have  no  hesitation  to  make  oath  if  found  to  be  necessary. 

David  Muir. 

William  Cargill. 

William  Chapel. 

Alexander  Li  vie. 

George  Kidd. 

Mr.  Chapel  mentioned  a case  as  proving  that  Arbroath  would  be  a suitable  place  for  a harbour  of 
refuge.  A French  steamer  on  her  way  to  Dundee,  to  get  in  her  machinery,  could  not  get  up  the  Tay 
in  consequence  of  westerly  gales ; she  came  into  Arbroath  harbour,  where  she  lay  till  the  wind  changed, 
and  she  then  took  the  Tay.  This  occurred  about  five  years  ago. 

John  Nairn,  pilot,  corroborates  all  the  preceding  statements ; recollects  the  James,  of  Arbroath, 
going  ashore  at  East  Haven ; she  was  from  Norway,  with  timber ; heavy  gale  of  wind  and  thick 
weather.  Recollects  of  the  storm  on  1st  January,  1800,  when  so  many  vessels  were  lost  off  the  coast, 
as  already  detailed.  Cato  went  ashore  about  10  or  12  years  ago,  to  the  eastward  of  the  harbour,  when 
bound  for  the  Baltic ; came  too  close  in  land ; wind  off  shore.  About  1790,  a Perth  sloop  went  ashore 
betwixt  Arbroath  and  the  Cliffs.  Recollects  being  pilot  on  board  a Perth  brig  bound  for  Arbroath ; 
she  drew  a foot  water  more  than  there  was  in  entrances  to  harbour.  The  captain  insisted  on  taking  the 
vessel  in,  and  the  consequence  was  that  when  close  in  shore  she  struck  and  was  wrecked  at  the  back  of 
the  battery,  and  was  considerably  damaged  ; thinks  this  was  about  twenty  years  ago. 

John  Nairn. 


No.  169. 


Statement  of  the  Shore  Dues  from  1727  to  1845  inclusive. 


Year. 

Amount  Sterling. 

Year.  1 

Amount  Sterling.j; 

Year. 

Amount  Sterling. 

Year. 

Amount  Sterling. 

£. 

s. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

1727 

25 

1 

8 

1757 

85 

0 

0 

1787 

300 

0 

0 

1817 

649 

0 

0 

1728 

25 

1 

8 

1758 

89 

16 

8 

1788 

300 

0 

0 

1818 

681 

0 

0 

1729 

25 

0 

0 

1759 

92 

10 

0 

1789 

300 

5 

0 

1819 

692 

0 

0 

1730 

26 

14 

2 

1760 

95 

15 

0 

1790 

310 

5 

0 

1820 

772 

0 

0 

1731 

28 

16 

8 

1761 

114 

0 

0 

1791 

315 

10 

0 

1821 

710 

0 

0 

1732 

30 

0 

0 

1762 

133 

5 

0 

1792 

270 

0 

0 

1822 

1,056 

5 

0 

1733 

27 

10 

0 

1763 

141 

0 

0 

1793 

293 

0 

0 

! 1823 

615 

15 

0 

1734 

27 

1 

8 

1764 

160 

0 

0 

1794 

270 

0 

0 

1824 

1,021 

0 

0 

1735 

25 

S 

4 

1765 

165 

0 

0 

1795 

370 

5 

0 

1825 

1 ,316 

0 

0 

1736 

27 

18 

4 

1766 

200 

0 

0 

1796 

376 

10 

0 

1826 

1,100 

0 

0 

1737 

33 

10 

0 

| 1767 

246 

0 

0 

1797 

451 

0 

0 

1827 

1,050 

0 

0 

1738 

31 

0 

0 

1768 

245 

0 

0 

1798 

420 

10 

0 

1828 

1,430 

0 

0 

1739 

36 

13 

4 

1769 

268 

6 

10 

1799 

420 

0 

0 

1829 

1 ,425 

0 

0 

1740 

25 

8 

4 

1 1770 

252 

14 

0 

1800 

442 

0 

0 

i 1830 

1,431 

0 

0 

1741 

26 

13 

4 

i 1771 

240 

5 

0 

1801 

460 

0 

0 

1831 

1,300 

0 

0 

1742 

26 

13 

4 

j 1772 

260 

9 

8 

1802 

350 

0 

0 

1832 

1,301 

0 

0 

1743 

29 

13 

4 

1773 

245 

0 

0 

1803 

370 

0 

0 

1833 

1,312 

0 

0 

1744 

1774 

230 

0 

0 

1804 

431 

0 

0 

1834 

1,200 

0 

0 

1745 

21 

8 

4 

1775 

271 

2 

8 

1805 

460 

0 

0 

1835 

1,200 

0 

0 

1746 

20 

16 

8 

1776 

285 

14 

7 

1806 

640 

0 

0 

1836 

Not  known. 

1747 

21 

0 

0 

1777 

290 

0 

0 

1807 

601 

0 

0 

1837 

Ditto. 

1748 

24 

1 

8 

1778 

269 

8 

3* 

1808 

735 

0 

0 

1838 

, Ditto. 

1749 

23 

13 

4 

1779 

256 

0 

0 

1809 

622 

0 

0 

1839 

Ditto. 

1750 

33 

6 

8 

1780 

251 

0 

0 

1810 

702 

0 

0 

1840 

Not  obtained. 

1751 

34 

13 

1781 

257 

0 

0 

1811 

745 

0 

0 

1841 

3,346 

13 

8 

1752 

31 

13 

4 

247 

0 

0 

1812 

691 

0 

0 

1842 

2,858 

19 

10 

1753 

70 

8 

4 

1 1783 

250 

0 

0 

1813 

731 

0 

0 

1843 

3,050 

15 

0 

1754 

75 

0 

o i 

| 1784 

250 

5 

0 

1814 

701 

0 

0 

1844 

2,889 

18 

1 

1755 

92 

3 

4 ; 

! 1785  ; 

255 

0 

0 

1815 

690 

0 

0 

1845 

3,271 

18 

5 

1756 

82 

0 

0 

1186  J 

288 

0 

0 

1816 

750 

0 

0 

_ 

_ 

* For  the  four  years  subsequent  to  1835  the  harbour  was  managed  under  an  arrangement  with  a view  to  the  change 
which  was  afterwards  sanctioned  by  Parliament. 
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Appendix  C. 
Arbroath. 
No.  168. 

Statement  of  Ship- 
wrecks in  the  vici- 
nity of  Arbroath, 
17DC  to  1845. 


No.  169. 

Statement  of  Duesj 
1727  to  1845. 
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Appendix  C. 


No.  no. 


Arbroath. 
No.  I/O. 

Comparative  State- 
ment of  Revenue, 
1845-6. 


Comparative  Statement  of  Revenue  at  the  Harbour  of  Arbroath , from  15th  October  to  15th 
September,  1845  and  1846. 


1845 

1S46 

Increase. 

Decrease. 

£. 

s. 

d. 

£. 

5. 

d. 

£. 

d. 

£. 

t ” 

d. 

Imports  ...» 

2242 

11 

10 

1690 

2 

1 

552 

9 

9 

Exports  .... 

525 

8 

7 

471 

0 

6 

54 

8 

Lights  .... 

47 

19 

10 

41 

6 

10 

6 

13 

Patent  slip 

131 

18 

9 

166 

3 

5 

34 

4 

8 

Pilot  master’s  fees 

44 

1 

6 

37 

8 

3 

6 

13 

Ballast  sold  . 

11 

16 

0 

23 

9 

4 

11 

13 

4 

Repairing  bank  . 

0 

5 

0 

0 

5 

0 

Harbour  ropes  . . 

0 

1*6 

0 

0 

11 

0 

0 

5 

0 

620 

9 

2430 

46 

0 

574 

6 

Shore  Dues  Office, 
Arbroath,  September  30,  1846. 


David  Key,  Collector. 


No.  171. 
Income  and  Ex- 
penditure. 


No.  171. 


Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

| EXPENDITURE. 

Heads  of  Income. 

1S41 

1842 

1843 

Heads  of 
Expenditure. 

1S41 

1842 

1813 

Import  dues  . . ! 

Export  dues  . . : 

Sundries  . . . 

Total  . . £ 

£.  s.  d. 
2571  3 4 
557  9 6 
218  0 10 

£.  s.  d. 
2103  10  3* 
563  2 7' 
192  6 11J 

£.  *.  d. 
2349  9 9 
487  2 2 
214  3 1 

Salaries  . . . 

Repairs  . . . 

Incidental  charges 
Rent  .... 
Interest  . . . 

Total  . . £ 

I £.  s.  d. 
365  5 0 
771  15  4 
1 95  7 2 
7 10  0 
634  1 1 

£.  s.  d. 
309  0 0 
490  15  7 
122  6 11 
7 10  0 
1276  13  5 

£.  *.  d. 
309  0 0 
202  5 0 
95  13  5 
10  8 4 
1938  6 2 

|3346  13  8 

2858  19  10 

3050  15  0 

1873  18  7 

2206  5 11 

2555  12  11 

The  dues  are  levied  under  Act  2 Viet,  c.  1 6. 
Debt  due  ou  the  1st  January,  1846,  53,5142." 


F.  Martin,  Collector. 

Adam  Stevenson,  Comptroller. 
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MONTROSE. 


Appendix  C. 


Montrose. 

N°- NoTTk 

Examining  Commissioners — Captain  Washington,  R.N.,  assisted  by  Captain  Vetch,  R.E.,  F.R.S.,  Evidence  taken  on 
Admiralty  Engineer.  the  29th  Sept.,  1846. 

Present : — Wii.i.iam  Jameson,  Esq.,  Chief  Magistrate ; Messrs.  David  Birnie,  David  Hill,  George 
Smart,  William  Shand,  Bailie  Mackif.,  Christian  H.  Miller,  Charles  Birnie,  James 
Brown,  Harbour  Trustees  ; Capiain  James  Bennett,  R.N.;  Mr.  A.  Burnes,  the  Secretary;  Mr. 

Smith,  Collector  of  Dues  ; Mr.  J.  Burn,  Berth-master;  various  Members  of  the  Town  Council; 

Messrs.  Alexander  Brand,  David  Roberts,  and  other  Shipmasters;  John  Aberdeen,  Esq., 

Mr.  William  Hodge,  Mr.  David  Smith,  and  other  Shipowners. 

[ Plans  of  the  harbour  and  basin  by  Mr.  Leslie,  C.E.,  made  in  1837,  and  the  Admiralty  plans  of  the 
harbour  and  adjoining  coast,  made  by  Captain  Slater , R.N. , and  his  assistants , in  1833,  were  laid 
on  the  table.\ 


The  Commissioners  having  read  the  Royal  Commission,  which  authorised  the  holding  of  the  meeting, 
stated  that  this  was  an  inquiry  into  the  past  and  present  state  of  the  harbour  of  Montrose,  and  its  capa- 
bilities for  further  improvement.  They  had  that  day,  in  company  with  the  harbour  master,  visited  and 
inspected  the  harbour,  the  quays,  and  the  floating  dock.  On  a former  occasion,  in  the  autumn  of  1844, 
Captain  Washington,  in  company  with  some  of  the  harbour  trustees,  had  visited  and  inspected  the  em- 
bankments on  the  South  Eslc,  near  Old  Montrose  ; it  only  remained  therefore  to  take  the  evidence  of 
the  officers  of  the  trust,  and  afterwards  they  would  be  ready  to  hear  the  remarks,  opinions,  or  sug- 
gestions of  any  person,  whether  trustee,  merchant,  mariner,  or  pilot,  or  in  fact  of  any  one  interested  in 
the  welfare  of  the  port. 

Mr.  Adam  Burnes  examined. — Is  a solicitor,  and  clerk  to  the  Montrose  Harbour  Trust  since  1837. 
The  harbour  is  governed  under  an  Act  of  the  1 Vic.,  c.  99,  which  appoints  twenty-two  persons,  in- 
cluding eight  merchants  or  shipowners  of  Montrose,  as  trustrees.  The  Act  gives  power  to  raise 
40,000/.,  the  whole  of  which  has  been  borrowed  aud,  with  the  addition  of  5,000/.,  expended  upon 
making  a wet  dock  and  other  improvements.  Prior  to  obtaining  the  Act  the  harbour  was  governed  by 
the  town  council  of  the  burgh  under  charter  of  King  David  II.,  which  gave  authority  to  levy  shore 
dues,  in  virtue  of  which  the  quays  had  been  built,  and  other  works  done  to  the  harbour.  The  im- 
mediate cause  of  going  to  the  great  expense  of  building  a wet  dock  was  in  consequence  of  damage 
received  by  shaqi  vessels  lying  alongside  the  quays,  and  that  the  quays  in  their  present  state  would  not 
admit  of  being  dredged  sufficiently  "deep  to  keep  such  vessels  afloat;  a wet  dock,  therefore,  of  3}  acres 
area  was  designed  by  and  carried  out  under  the  superintendence  of  Mr.  James  Leslie,  of  Dundee,  C.E. 
The  entrance  is  55  feet  wide ; it  has  19}  feet  water  over  the  sill  of  the  dock  gates  at  spring  tides,  and  16 
at  neaps ; and  has  fully  answered  expectation,  the  revenue  of  the  port  having  considerably  increased,  and 
vessels  lying  in  much  greater  security.  Had  it  been  thought  desirable,  the  quays  might  have  been  rebuilt 
on  deep  loundations,  probably  for  25,000/.  The  rivev,  owing  to  the  wide  expanse  of  the  Slake  or  basin,  is 
not  subject  to  freshes  of  any  importance,  hut  at  all  times,  except  at  slack  water,  there  is  a rapid  current, 
running  in  or  out  of  the  harbour,  as  the  basin  fills  or  empties.  Is  of  opinion  that  the  Annat  Bank  on  the 
north  side  of  the  entrance  has  a tendency  to  rise,  which  is  counteracted  by  the  scour  from  the  Slake. 
The  two  lighthouses  exhibiting  leading  lights  were  built  at  the  expense  of  the  merchants,  in  1817. 
There  is  a life-boat  in  good  order,  maintained  by  private  contribution.  Also  an  abundant  supply  of 
provisions,  as  well  as  coal,  masts,  and  stores,  and  water  led  down  to  the  quays;  there  is  a patent  slip 
proved  for  400  tons,  and  about  100  men  employed  shipbuilding.  The  accounts  are  annually  audited 
by  an  auditor  who  is  notone  of  the  trustees,  and  published.  The  rate  of  interest  for  the  debt  is  4} 
per  cent.  The  cost  of  obtaining  the  Act  was  2,500/.,  owing  to  its  being  opposed,  chiefly  on  account 
of  the  increased  dues ; but  even  now  they  are  20  per  cent,  less  than  at  Dundee.  Produced  the  minute- 
book,  letter-book,  and  account-book  of  the  trust.  _ 

The  Commissioners  said  that  as  far  as  cursory  inspection  would  enable  them  to  judge,  the  books 
appeared  to  be  in  good  order  and  carefully  kept. 

Mr.  Burnes.— With  respect  to  the  suit  pending  between  the  Montrose  trustees  and  Sir  J ames 
Carnegie,  relative  to  encroachments  on  the  banks  ol  the  South  Esk,  near  Old  Montrose,  no  further  steps 
have  been  taken  since  witness  laid  the  whole  case  before  the  Admiralty,  in  1842,  and  the  Tidal  Harbours 
Commission  in  1845;  the  simple  facts  of  the  case  are  as  follows: — in  1841,  Mr.  Leslie,  C.E.,  was 
consulted  by  Sir  James  Carnegie  about  the  best  mode  of  protecting  his  land  from  being  encroached 
upon  by  the  river  South  Esk,  who  recommended  that,  he  should  direct  the  channel  of  the  river  alittle  ; 
to  this  the  trustees  made  no  objection,  and  it  was  done ; but  in  the  following  year  Sir  James  ran  an 
embankment  out  from  the  Old  Pier,  and  enclosed  65  acres  of  the  bed  of  the  basin  over  which  the 
water  rose  four  feet  at  every  spring  tide.  In  June,  1842,  witness  on  the  part  of  the  trustees, 
remonstrated  by  letter  against  this  proceeding,  and  in  person  intimated  a protest  against  it.  He 
also  memorialized  the  Admiralty,  and  Mr.  Rendel,  C.E.,  was  ordered  to  inspect  and  report  on  the  works. 
Having  recently  completed  a %vet  dock  and  other  works  at  Montrose,  at  a cost  of  42,000/.,  the  trustees 
bad  expended  all  their  funds,  which  alone  prevented  their  instituting  legal  proceedings;  they  therefore 
applied  to  the  Admiralty  to  help  them  in  the  preservation  of  a public  harbour  from  encroachments  by 
a neighbouring  landed  proprietor.  Mr.  Rendel  reported  that  the  complaint  was  well  founded,  that 
12,000,000  cubic  feet  of  water  bad  been  excluded  on  every  spring  tide,  and  recommended  that 
the  channel  should  be  deepened  in  order  to  afford  compensation  for  the  water  excluded.  This  was 
not  complied  with  by  Sir  James,  and  the  whole  case  was  referred  to  the  Lord  Advocate  for  his  deci- 
sion. Is  not  aware  that  any  legal  opinion  in  the  case  has  since  been  given. 

Three  other  encroachments  had  been  made  by  the  predecessors  of  Sir  James  Carnegie,  or  by 
Himself — one  in  1817,  another  in  1830,  and  a third  in  1831.  The  exact  extent  of  acreage  cannot 
state  from  recollection,  but  it  appear.*  from  the  plans  that  two  of  them  were  of  30  acres  each. 
Cannot  understand  why  the  Board  of  Woods  and  Forests,  that  has  claimed  the  alveus  of  the  Clyde  on 
the  part  of  the  Crown,  does  not  take  up  the  case  and  insist  on  the  restitution  of  the  ground  in 
question,  or  of  compensation  being  made.  , . 

The  Commission eiis  said  there  could  not  be  a doubt  as  to  the  prejudicial  effects  of  such  enclosures, 
nor  to  their  illegality.  All  engineers  who  have  examined  them,  and  some  of  the  most  eminent  m tne 
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kingdom  have  done  so,  are  agreed  as  to  the  damage  they  are  likely  to  cause  to  the  harbour  A 
the  legal  doctrine  that  it  is  understood  has  been  propounded,  that 'it  is  necessary  to  wait  and" 
damage  caused  before  taking  any  steps  to  prevent  it,  it  is  utterly  unintelligible ; or  if  such  doctri  ^ ^ 
be  admitted  as  law,  there  is  at  once  an  end  to  all  conservancy  of  the  harbours  of  the  United  Kjn»jS  l° 

Mr.  John  Smith,  collector  of  harbour  dues,  stated  that  the  arrivals  durum  the  year  1845  ha  ?h’ 
934  vessels  of  62,677  tons ; of  this  the  coasting  tonnage  was  52,952,  the  foreion  9 125.  Thp  ^ 
belonging  to  the  port  were  108  of  14,000  tons.  3 ’ ' vessels 

Abstract  of  the  number  of  arrivals  and  tonnage,  together  with  the  amount  collected  from  theharl 
and  light  dues  respectively,  from  1840  to  1846,  the  year  ending  on  the  31st  May : D0Ur 


Y„,„. 

Arrivals. 

| 

Tonnage. 

Harbour  Dues. 

Light  Dues  at 
id.  per  Ton. 

1840 

1841 

1842  1 

1843  ! 

1844  1 

1845 

1846 

955 

983 

1010 

1018 

90S 

921 

934 

66,778 

64,691 

68,086 

67,889 

61,717 

64,364 

62,677 

£.  s.  d. 
3243  3 8 
3266  13  3 
3285  15  3 
3252  10  8 
3031  9 1 
3332  17  9 
3276  7 1 

£.  s.  d. 
139  2 5 
134  15  5 
141  16  11 
141  S 8 
128  11  6 
134  1 10 
130  11  6i 

“ =>reac  evil  to  me  narDour,  and  cause  much  risk  to  vessels  in  taking  it.  Damage  occasion- 
ally arises  from  the  freshes  when  heavy,  and  also  from  the  swell  and  range  in  the  harbour,  at  hi-d, 

bridge  Th"lkS  the  S,ake  haS  ra'her  deePened  since  the  removal  of  the  old 

J i ‘ vessel  of  500  t0,,s  caD  cotne  up  as  high  as  the  bridge;  there  is  accommodation  in  the 
harbour  for  four  times  the  present  traffic. 


Mr.  D.  Birnie  thinks  the  “Leads  are  a 
in  south-easterly  gales  ; but  the  Cross  Dyke 


, ‘ 1 »or  io4J  amount  to  2o,t>33/.  ihe  population  of  Montrose  is  16,000,  but  the 

port  supplies  a district  of  from  75,000  to  100,000  of  population.  * 6 

Captain  Roberts  is  of  opinion  that  the  “ Leads,”  a cluster  of  rocks  lying  about  200  vards  off  the 
Ness,  are  a great  evil  to  the  harbour,  and  cause  much  risk  to  vessels  in  taking  it.  Damage  occasion- 

rr 
it 

I 

t 
V 

j 
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a prolection  to  the  harbour,  and  help  to  break  the  swell 
,TUlIbCai AU3  J ’ .0UC -Ll,ne  Cross  a ridSe  across  the  river  a little  below  the  lower  li<rht- 

m TeYkdU  1 be  fned°ed  0r,bIatfi  away;  the  channel  from  tllis  sP°t  to  the  “Stell  ” also  requires  to 
tpmnvdH  dSe^' f -iS11  a?i-ee  that  the  “ Stone,”  a rock  running  out  directly  from  the  Ness,  shield  be 
h "arr0W  fhe  entranCe  °f  thG  llarbour  The  Single  bank,  called 

on ^the  north  'TuT  ’ -°r  “■  an?  rate  Steps  be  taken  to  PrevetU  its  encroaching 

n the  north  side  of  the  river,  and  with  this  view  it  might  be  an  advantage,  if  the  arch  in  the  bridge 

ge  Act  was  obtained  in  1825,  and  the  old  wooden 
bridge  erected  by  Captain  Sir  Samuel  Brown,  in 
I’”"'".  ‘u  ‘•oe  greater  ireeaom  or  tne  scour  since  the  removal  of  the  old  bridge  the  water  in  the 

SrLfbe  . f mal“ial'f  dreP““l'  There  „e  16  feel  „ tMi  bri^.  The  ^ 

Iv ing iSfi  !?“  °f  reP?'r  > thc ? l» ba  a>™pe<b  Has  known  n vessel  break  her  bed 

at  alUimes^  SaXdhrllJS  k’  “r  8 *?  the  C/“s  DJkes.  a,,d  lbe  b»b»'"  run  for 

-Anna.  Bank,  but  it  would  & diffled,  t PI*“  !» 


a,,J  iaLe  E,teps  oe  laicen  10  prevent  its  encroaching 
T*'  “u‘*‘r  s,.jC  ‘7  "ve!>  and  vvl|k  ^ls  v,ew  11  might  be  an  advantage,  if  the  arch  in  the  bridge 

LidmmS^S)!deSh°Uiwn5h“tUP'  ThE  BridSeAct  "»s  obtained  i,  fl825,  and  the  old  woodS 
S ow  SfoTC  I ,tbe  PT  '“PMsi-a  bridge  ereoted  by  Captain  Sir  Samuel  Brown,  in 
1829.  Ow  n to  the  greater  freedom  of  the  scour  since  the  removal  of  the  old  bridsie  the  water  in  the 
upper  part  of  the  harbour  has  materially  deepened.  There  are  16  feet  at  this  hriiL  


Annat  Bank  but  it  would  he  f Cad  lnt0  safety.  The  chief  wrecks  take  place  on  the 

XTden,‘„7^ 

tidal  basin  fte  Roto  bid  5*  cas,er . *°  Bel  ™«‘1>  1"  and  out  if  it  Opened  into  a 

the  largest  war-steamers  in  width  o'?6  -ih^?6  con?e4ueilce ; the  entrance  gates  would  admit 
Scotland;  the  dock  quays  afford  l^nn  fJT  thf  e*cePtlon  of  Dundee,  there  is  no  similar  dock  in 
of  tides  on  springs  is feejf a"  e xleme^des  ?“  .W  abouL  1700  feel*  The  rise 

water  of  sprino-  tides.  Owinir  tn  the  rWt  . * and  .neaP8  nse  to  11  feet  above  datum  or  low- 

there  was  formerly  • the  tide  stream  rims  fi  Wv  Pr?Jectir>g  111  lo  the  river  there  is  a better  scour  than 
Scalp  might  Trcmoved  »UI  Th  ° S and  °f  lhe  h»rb»P''-  Is  »f  opinion  that  the 

is  found ’to  b.  There  ,8  a, ate, ,t  slip  f„r  vessels  of  400  tons  rejisto,  which 

tltere  are  20  pilots?  , hel ^3an  ' ■»  no  graving  dock.  Witness  is  p’lo,  master; 
licence  and  a badwe;  thev  have  onlv  omen  bn.?6-0^  Ble  harbour  trustees  and  himsell,  and  receive  a 
pilotage  and  bye-la^  Sf  °“‘  a"d  ‘““V”  ^ ““a  °f 

they  are  paid  by  the  job  and  not  by  salary,  1ua5s>  there  are  no  complaints  against  the  pilots; 

do“TfbXii.r;hfi^“  ihe  ,rtde  “““"I 

arsK  ofr°p7r,:he  Cross  “d  at 

The  Commissioners  having  invited  anv  further  mm,  1 
close  the  proceedings  without  expressing  their  himl,  opiSmk>of°Il,S“SSn“°n8'-  8aid  *hal  *h'J  c"u1d  D0‘ 
evinced  by  the  trustees  in  having  resisted  so  decWediv X tb\  Publ“  'P"11  a'ld  ProP'r  conduct 
boundaries  of  their  harbour  upJn  the  banks  of  the  Sitoh  ?«,de  “P°"  ,be  "Bht8  “1 

that  they  would  continue  to  do  so  in  tile  event  of  asimill?  ^ ““t1  ™d  M“ntros,!’  and  tbeJ  lrusted 
right  must  and  will  prevail  over  might.  m E attemPb  being  well  assured  that  ultimately 
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appointed  to  inquire  into  TIDAL  HARBOURS. 


Return  to  Order  of  the  House  of  Commons  of  the  9th  August , 1844.  Montrose. 

gIR  Montrose,  April  12,  1845.  " 

’ I have  the  honour  to  transmit  you  herewith, in  terms  of  your  letter  of  1st  February  last,  a return  „ 
by  the  trustees  of  the  harbour  of  Montrose,  stating  the  titles  of  the  several  Acts  of  Parliament  under  p®a^n^°  * c s’ 
which  they  have  acted  and  now  act;  also  copies  of  the  following  documents  : — 1 Vic.  cap.  99,  An  Act  ' ’ 
for  improving  the  harbour  of  the  Burgh  of  Montrose,  in  the  county  of  Forfar,  3rd  July,  1837. 

1.  Map  or  plan  of  the  harbour  and  basin  of  Montrose,  by  James  Leslie,  Esq.,  C.  E.  (1837),  with 
additions  in  red  ink,  showing  the  recent  embankment  by  Sir  James  Carnegie,  referred  to  in  No.  3,  infra. 

2.  Report  by  James  Walker,  Esq.,  C.E.,  dated  18th  January,  1839. 

3.  Report  by  James  M.  Rendel,  Esq.,  civil  engineer,  dated  24th  November,  1842. 

It  is  proper  to  mention  that  the  original  of  Mr.  Walker’s  Report  is  now  in  the  hands  of  the  Exche- 
quer Bill  Loan  Commissioners,  and  that  I have  no  copy  of  the  sketch  of  the  wet  dock  annexed  and 
referred  to  in  it. 

I am,  &c., 

7b  the  Honourable  H.  Manners  Sutton , S/c.  fyc.  Adam  Burnes,  Clerk. 

Whitehall,  London. 


Report  of  James  Walker,  Esq.,  C.E.,  F.R.S.,  on  theproposed  Wet  Docks  at  Montrose.  V 

January  18,  1839.  ^ 

The  instructions  of  the  trustees  of  Montrose  Harbour  communicated  to  me  by  you,  are,  that  the 
plans  of  the  proposed  wet  docks,  prepared  by  Mr.  James  Leslie,  be  submitted  to  my  consideration. 

With  the  examples  before  you,  it  would  be  little  better  than  a waste  of  your  time,  if  I were  to  occupy 
it  by  any  argument  in  favour  of  wet  docks ; I am  not  asked  to  do  so,  and  there  is  probably  no  member 
of  your  Trust  who  is  not  aware  of  their  importance,  particularly  when  the  present  build  of  ships,  and 
the  accommodation  given  by  docks  in  the  other  principal  ports,  are  considered.  I shall,  therefore,  at  once 
proceed  to  the  matter  referred  to  me. 

Having  visited  Montrose  in  company  with  Mr.  Leslie,  early  in  December  last,  I surveyed  the  sites 
and  plans  of  docks  proposed  by  that  engineer,  viz.:— the  Howloge-hill  site,  and  the  other  between 
Meridan-place  and  the  patent  slip,  or  farther  down  the  river  than  the  Howloge-hill,  and  I have  no  hesi- 
tation in  preferring  the  lower  situation.  It  places  the  entrance  in  a wider  and  better  part  of  the  river, 
where  the  eddy  tide  will  render  the  entering  of  ships  very  easy ; it  interferes  less  with  the  present  wharfage, 
and  (which  I think  very  important)  gives  the  opportunity  of  extending  the  docks,  as  occasion  may 
require,  upon  the  Links,  a property  which  is  uncovered,  and  belongs  to  the  town. 

I consider  this  site  also,  whether  as  respects  approach  from  sea,  entrance  to  the  dock,  or  the  dock 
itself,  peculiarly  eligible. 

First,  as  to  the  approach  from  sea : — 

Having  had  reference  to  an  apparently  very  accurate  survey,  by  Mr.  Buchanan,  of  Edinburgh,  ana 
having  been  favoured  by  Captain  Beaufort  with  the  Admiralty  survey  of  the  harbour,  a copy  of  which  is 
now  before  me,  I find  the  depth  between  the  Annat  Sand  and  the  Leads,  at  low  water  of  spring  tides, 
from  seventeen  to  eighteen  feet,  which  was  confirmed  by  the  soundings  I took ; outside  of  this,  to  deep 
water,  there  is  nothing  less  than  fifteen  feet;  inwards  the  depth  decreases  gradually  to  less  than  half  the 
above,*  until  opposite  the  Low  Light,  when  it  again  increases  to  13,  12,  14,  16,  10,  and  11  feet,  which 
last  is  in  the  Stael,  opposite  to,  and  not  far  from,  the  entrance  to  the  proposed  lower  dock.  Four  feet 
may  be  added  to  all  the  above  depths  for  the  low  water  of  neap  tides,  thirteen  feet  for  the  high  water  of 
neap  tides,  and  eighteen  feet  for  the  high  water  of  spring  tides. 

The  length  from  the  entrance  to  the  harbour  to  that  proposed  for  the  dock  is  upwards  ot  a mile, 
nearly  straight,  with  rocky  ground  on  the  south  bank,  and  sand  on  the  north,  but  no  rocks  m the 
channel  of  the  river,  the  bearing  being  N.W.  by  W.  i W.,  and  the  width  in  the  Stael,  opposite  to  the 
proposed  entrance  to  the  dock,  about  300  yards.  In  this  place  the  direction  of  the  flood  tide  is  thrown 
over  towards  the  south  side,  so  that  for  a width  of  about  100  yards  from  the  shore,  there  is  scarcely  any 
current  , 

The  passage  from  the  sea,  therefore,  up  to  the  dock  entrance,  may  be  pronounced  decidedly  good. 
Secondly,  as  to  the  entrance : — c 

Mr.  Leslie  has  pointed  the  entrance  down  the  rirer,  which,  had  there  been  any  current  to  interfere 
with  ships  entering,  would  have  been  objectionable,  hut  in  the  present  case  it  is,  for  the  reasons  above 
stated,  a matter  of  comparative  indifference.  . 

This  entrance  is  proposed  to  be  fifty-five  feet  in  width,  and  fifteen  feet  six  inches  m depth  at  the  high 
water  of  neap  tides,  which  I think  sufficient,  and.  was  so  considered  by  the  trustees  when  the  subject 
was  mentioned  at  the  meeting  , , , 

Mr.  Leslie  proposes  one  pair  of  gates  at  first,  and  shows,  by  dotted  lines  upon  the  general  plan,  now 
this  extension  may  be  made  at  any  future  period  into  the  river,  so  as  to  form  the  entrance  into  a loc 
with  two  pairs  of  gates.  This  is  the  part  of  the  design, the  idea  of  which,  for  the  reason  I shall  presently 
state,  ought  I think  to  be  abandoned.  , 

The  dock  is  to  he  of  the  same  depth  as  the  entrance,  the  form  a rectangular  parallelogram,  4o0  feet 
long,  and  300  feet  broad,  giving  an  area  of  three  acres,  which,  for  a dock,  I consider  decidedly  too  small, 
and  that  the  plan  would,  therefore,  be  objectionable,  were  it  not  for  the  great  facility  of  extension 
upon  the  Links ; mv  opinion  being  that,  in  a very  few  years,  the  three  acre  dock  will  not  he  too  large 
for  a tide  basin  with  one  pair  of  gates  .into  the  river,  to  be  opened  before  high  water,  and  that  then  the 
lock  with  the  double  gates  should  he  at  the  upper  end  of.  the  basin,  to  lock  out  of  it  up  to  the  inner  dock 
or  docks,  properly  so  called,  which  may  then  be  of  the  size  thought  expedient;  for  what  would  in  respect 
of  size  he  consideredextravagant  if  recommended  now,  will  not  probably  appear  so  when  the  hrs  oc  , 
which  will  afterwards  be  the  basin,  shall  be  found  insufficient.  , 

The  sketch  which  accompanies  this  report  will  better  explain  my  meaning.  I would  not  recommend 

* The  Admiralty  Survey  makes  six  feet  only  upon  the  Cross  DykeB,  the  shoalest  place,  which  tnus  he  a very  low  tide. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


Appendix  C. 
Montrose. 

No.  174. 

Walker,  on  the  pro- 
posed Wet  Docks. 


No.  175. 
Answers  to  Mr. 
Rendel’s  Queries, 
relative  to  the 
Basin  and  Harbour 
and  Embankments. 


256  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

more  being  done  at  first  towards  the  ulterior  plan,  than  simply  returning  the  wing  walls  to  for  th 
future  entrance,  and  making  the  front  of  the  dock  or  basin  wall  between  these  returns  of  timber  nil1 
baulks  to  form  a dam  for  future  works  within,  and  to  be  removed  when  these  works  shall  be  comffit  7 

With  the  above  modifications  I entirely  approve  of  Mr.  Leslie’s  plan,  the  execution  of  which  does  » 
appear  to  me  to  present  any  particular  difficulty  which  Mr.  Leslie  has  not  provided  for.  S not 

What  was  said  to  me  of  the  apprehension  that  there  would  be  great  difficulty  in  keeping  the  t, 
clear  of  water,  led  me  to  inquire  particularly  respecting  the  wells  that  had  been  dug  in  the  nei^hb  i 
hood,  and  the  nature  of  the  strata.  On  these  points  I had  information  also  from  Charles  Gordon 
experienced  well-digger,  as  well  as  from  Mr.  Leslie  and  other  gentlemen.  ’ an 

There  will  be  water  undoubtedly,  as  the  ground  is  sand  and  gravel,  with  silt  below ; this  will  have 
he  pumped  out,  and  the  springs  and  wells  round  will  be  drained,  but  after  this  is  done  the  water  will 
diminish,  and  the  quicksand  lose  its  quickness.  I feel  assured,  from  experience  in  similar  cases  that 
a moderate-sized  pumping  engine  would  overcome  the  difficulty  of  water ; the  docks  in  the  Thames  are 
made  in  sand  and  gravel,  under  a clay  surface:  the  Hull  docks  are  all  in  silt. 

Mr.  Leslie  having  furnished  me  with  a copy  of  his  working  plans,  I have  examined  the  same  and 
find  that  great  pains  have  been  taken  with  them  : they  are  very  particular  and  explanatory.  I have  also 
examined  the  estimate  in  detail,  by  taking  out  the  quantities  from  the  plans,  and  find  that  the  same 
care  has  been  taken  to  this.  The  sufficiency  of  the  prices  in  some  cases,  particularly  the  masonry,  may 
be  tested  by  those  who  have  local  information.  From  the  proximity  to  quarries  I think  them  'suffi- 
cient, but  that  the  prices  of  the  dams  and  excavation  are  close,  considering  the  contingencies  to  which 
these  works  are  liable.  On  the  whole  I would  recommend  an  addition  of  £3,000  to  the  amount  of 
£35,121  upon  the  works  detailed  in  the  estimate.  On  examining  the  detail  I do  not  find  the  following 
particulars  to  be  included,  viz.: — ° 

The  dock  gates. 

Mooring  and  warping  buoys  in  the  river. 

Moorings  or  bollards,  in  dock. 

Pumping  (with  the  steam  engine)  while  the  works  are  in  progress. 

These  will  amount  to  4,000/.,  making  an  addition  of  7,000/.  to  the  estimate  of  35,121/. 

The  harbour  is  intimately  connected  with  the  docks,  and  as  my  attention  was  called,  and  several  ques- 
tions asked  at  your  meeting  on  the  various  points  relative  to  the  former,  it  cannot  be  considered  irrele- 
vant if  I repeat  what  I then  stated. 

I have  already  referred  to  the  principal  features  of  the  entrance  and  the  river  up  to  the  Stael.  The 
harbouT  is  considered  by  you,  and  probably  with  reason,  as  the  best  between  the  Forth  and  Moray 
Firth  ; it  is,  therefore,  very  important  in  a public  view,  although  certainly  not  a perfect  harbour  of 
refuge,  for  with  north-east  winds  the  Lend  Stone  and  other  rocks  are  upon  the  lee,  close  to  the  entrance, 
and  nearly  dry  at  low  water ; and  with  south-east  gales,  ships  are  stated  to  lie  uneasy  even  in  the  Stael, 
yet  with  westerly,  which  are  the  prevailing  winds,  the  harbour  affords  good  refuge.  The  number  of 
wind-buund  vessels  that  entered  into  the  harbour  last  year,  was  sixty-four,  and  it  was  stated  to  me,  that 
twenty  to  thirty  were  in  the  harbour  at  the  same  time.  Considering  the  harbour  even  thus,  in  a public 
light,  a good  beacon  should  be  placed  at  the  entrance,  upon  the  dangerous  rock  to  which  I have  before 
alluded ; and  judging  from  my  experience  in  this  quarter,  I think  it  more  than  probable,  that  if  a proper 
representation  were  made  to  the  Commissioners  of  Northern  Lights,  they  would  either  undertake  the 
work,  or  assist  in  it. 

As  the  harbour  of  Montrose  may  be  considered  the  passage  through  which  the  sea  water  finds  it  way 
into  the  basin,  when  the  tide  is  at  flood,  and  out  of  it  when  the  tide  is  at  ebb;  and  as  its  depth  and 
width  are  proportioned  to  the  quantity  of  water  that  passes,  so  everything  that  diminishes  that 
quantity,  or  lessens  the  basin,  has  the  direct  effect  of  lessening  the  width  or  depth  of  the  harbour. 
Therefore,  the  basin,  to  the  extent  that  is  covered  by  a spring  tide,  should  be  watched  with  jealousy, 
and  every  encroachment  prevented.  Ini  the  Admiraltv  survey  it  is  included  as  part  of  the  harbour  ; 
it  is  part  of  the  plan  now  before  me,  and  every  encroachment  upon  it  may,  by  a special  Act  of  Parlia- 
ment, be  the  subject  of  prosecution  : butyour  interests  are  more  immediately  concerned,  and  you  have  a 
better  opportunity  of  guarding  this,  which  maybe  considered  the  “lungs”  of  your  harbour. 

I am,  &c., 

James  Walker. 


Answers  to  Mr.  RendeVs  Queries  relative  to  the  Basin  and  Harbour  Channel  of  Montrose,  and.  to 
Sir  James  Carnegie's  embanked  Ground , near  Old  Montrose. 

September  16,  1842. 

1.  Area  of  the  embanked  portion  of  the  estuary,  south  side  of  river . 

Ditto  north  side  of  river  .... 


62  2 30  26 
3 1 30  12 


Total 

1 channel,  or  portion  of  land  converted  into  a new  channel  for 


66  0 21  S 


2.  Area  of  the  n 

the  river. 

The  whole  of  the  new  channel  appears  to  have  been  covered  by  high  water,  and 
therefore,  properly  speaking,  no  portion  of  land  lias  been  converted  into  the 
new  channel,  but  the  whole  area  of  the  new  channel,  from  the  upper  end  of  the 
new  embankment  to  Old  Montrose,  is  ....  23  0 0 0 

3.  Cube  quantity  of  water  shut  out  by  the  embankment, 'south  side 

of  river,  at  a spring  tide,  in  feet gog  900 

Ditto  ditto,  north  side  of  river . ' " '565' 132 


, . Total  quantity  of  water  excluded  at  spring  tides  . . . 12,772,032 

Cube  quantity  of  water  shut  out  by  embankment,  south  side  of 

river,  at  neap  tides 4 288  880 

Ditto  ditto,  north  side  of  river,  at  neap  tides  ....  . *90  '800 


Total  quantity  of  water  excluded  at  a neap  tide  . . • 4,379,680 
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The  same,  as  increased  by  the  new  channel  for  the  river,  at  spring  tides  . . 12,064,766 

Ditto  ditto,  at  neap  tides • • 3,672,414 

This  question  cannot  be  answered  quite  correctly,  as  some  part  of  the  new 
channel  was  above  neap  tides,  but  it  cannot  be  ascertained  how  much. 

5.  Sector  areas  of  the  h.rbour  channel;- 

Bast  light-house,  at  high  water  of  spring  tides to 

West  lTght-house  ditto  ditto  10,915 

Entrance  to  new  dock  ditto  ditto  

Suspension  bridge,  stone  arch,  and  drawbridge  . ...  ....  1 1.4oO 

Sectional  areas  of  harbour  channel,  at— 

East  light-house,  at  low  water  of  spring  tides 

West  light-house  ditto  ditto  

Entrance  to  new  dock  ditto  ditto  6,^07 

Suspension  bridge  ditto  ditto  4,^SJ 

Sectional  areas  of  harbour  channel,  at— 

East  light-house,  at  high  water  of  neap  tides b o,o 

West  light-house  ditto  ditto  

Entrance  to  new  dock  ditto  ditto  

Suspension  bridge,  stone  arch,  and  drawbridge 9,406 

Sectional  areas  of  harbour  channel,  at— 

East  light-house,  at  low  water  of  neap  tides 4,5--b 

West  light-house  ditto  ditto oio 

Entrance  to  new  dock  ditto  ditto • rn-r 

Suspension  bridge,  stone  arch,  and  drawbridge  . . • • • • • • • °>°17 

6 Comparative  levels  of  the  tides  used  in  all  the  foregoing  calculations,  all  measured  down  from  the 
top  of  the  new  quay  ; and  the  distance  of  the  several  points  where  the  observations  were  made, 
from  the  dock  entrance : — 


Gauo’e  No.  1.  Near  the  mouth  of  the  r 
south  side  .... 

2.  Lower  light-house  . 

” „ 3.  Upper  light-house  . . 

„ 4.  Dock  entrance  . 

„ „ 5.  Suspension  bridge  . 

„ „ 6.  Old  Montrose  pier  . . 

„ „ 7.  At  top  of  new  embankment 

„ 8.  At  bridge  of  Dun 


No.  175. 

S. Vn  'orr  Answers  to  Mr. 
in  nT?  Rondel's  Queries 
] 0 , 9 1 j relative  to  the 
20,840  Basin  and  Harbour 
11,460  and  Embankments. 


Distance  in  Feet 

High  Water. 

Low  Water. 

Dock  Entrance. 

Springs. 

Neaps. 

Springs 

Neaps. 

. 5,300  below 

2-5 

6*5 

175,0  „ 

3-3 

7-3 

19-57 

14-0 

850  „ 

3-4 

7-35 

3-3 

7-2 

19-7 

14-0 

2,150  above 

3-2 

7-05 

19-5 

13-85 

13,260  „ 

3-3 

7-35 

16,700 

3-2 

7-35 

•• 

19,420  „ 

3-2 

5-8 

A fresh. 

The  high  water  of  spring  tides  here  given,  is  the  tide  of  9th  August,  p.  m.,  which  was  the  highest 

tide  observed  during  the  survey.  ...4  . . 

The  high  water  of  neap  tides,  is  the  tide  of  16tli  August,  a.  m.,  which  was  the  lowest  tide  observed 

S“tS 1™  water  "of  spring  tides,  is  the  tide  of  9th  August,  a.  m,  and  is  the  lowest  ebb  observed  during 

aiTk  tow"  water  of  neap  tides,  is  the  tide  of  the  16th  August,  p.  m„  which  ebbed  the  least  of  any  tide 
during  the  survey. 

N.B. — On  that  day  there  was  a fresh  in  the  river.  See,  as  an  appendix  to  these  observations, 
the  accompanying  tide  tables,  which  give  the  times  as  well  as  the  levels  of  the  tides. 

The  high  water  of  spring  tides  on  9th  August,  at  No.  1 gauge,  is  merely  computed,  that  gauge  not 
being  put  up  by  that  day.  Jam,s  Lsjlie. 

W.  Blackadder. 


No.  176. 

Report  of  J.  M.  Render,  Esq.,  C.E.,  F.R.S.,  on  the  Enclosure  of  Tidal  Mudlands,  near  Old  Montrose.  No.  176. 

Sm,  3d.  Great  George-street,  Nov.  24,  1842.  HembJ  on  enebs- , 

' Your  letter  of  the  18th  July  last,  accompanied  by  sundry  plans  and  reports,  on  the  subject  of  an  mg^  -Monlrose; 
inclosure  of  tidal  mudlands  on  the  shores  of  the  Montrose  estuary,  by  Sir  Jamffi  Oarregm,  of  South 
Est,  Baronet,  with  instructions  to  me  to  report  thereon,  as  suggested  by  the  Lords  Oommissimm  of  to 
Admiralty  in  the  Hon.  Sidney  Herbert's  letter  of  the  15th  July,  in  reply  to  your  letter  and  memorial of 
the  6th,  reached  me  at  Dundee  on  the  20th  July ; and  on  the  23rd  I pneubd  *“ JJ Sd 
pany  with  Mr.  Leslie,  the  engineer  to  the  harbour  trustees,  and  Mr.  Blackadder,  th  g PP 
by  Sir  James  Carnegie  to  execute  the  embankments  complained  of,  I made  a close  inspection  ot  t 
works,  both  at  low  and  high  water,  and  of  the  shores  and  channels  of  the  harbour  from  thence  t 1 the _sea. 

Finding  that  Mr.  Leslie  and  Mr.  Blackadder  differed  in  opinion  on  points  which  I 
to  the  inquiry,  tm  actual  survey,  including  a measurement  of  the  ground  embanked,  an 
observations  jointly  executed  by  those  gentlemen,  became  a necessary  preliminary  to 
ceedings.  On  the  26th  September  last,  I received  the  results  of  their  survey  properly  au^entiwtea, 
which,  with  all  the  other  papers  submitted  to  me,  I have  well  considered,  and  now  eg 

The  estuary  in  which  the  works  under  consideration  have  been  made,  is  of  that  ^anace 

formed  by  throwing  up  banks  of  sand  across  the  mouth  of  a deeply  recessed 
within  into  a kind  of  tidal  basin,  or  salt  water  lake.  The  channel  which  connects 

tutes  the  harbour  of  Montrose,  which  is  kept  deep  and  commodious  by  the  great  quantity  ot  S 

through  it  between  the  sea  and  the  basin  during  the  flux  and  reflux  of  every  tide. 
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Appendix  C. 
Montbose. 
No.  176. 


This  brief  but  general  description  will  suffice  to  show  that  a mutual  dependence  subsists  bet 
harbour  and  the  estuary.  For  instance,  supposing  the  harbour  to  be  contracted  by  injudiciou^**0  1 
so  as  to  prevent  a full  flow  of  tide  into  the  estuary,  its  shores  and  elevated  parts  being  no  Ion  Jr  fl3  ’ 
over,  would  be  covered  with  vegetation,  and  rapidly  become  productive  land  ; and  supposing  the  + d 
ltendelVon  enclo*-  encr0?ched  °“in  * ““""er  to  reduce  the  quantity  of  water  passing  through  the  harbour,  its  drath  I 
ing  Tidal  Mudlands,  caPacity  would,  as  a consequence,  be  correspondingly  diminished.  1 and 

near  Old  Montrose.’  N?w  il  aPPears  from  the  joint  survey  of  Mr.  Leslie  and  Mr.  Blackadder,  that  the  embankm 

making  by  Sir  James  Carnegie  have  reduced  the  area  of  the  estuary  upwards  of  62  acres  and  thp  m6ntS 
tity  of  tidal  water  flowing  into  it  at  spring  tides  upwards  of  10.*  millions  of  nnhio  A,„ .a ..  e ‘l“an' 
nearly  three  millions  of  cubic  feet. 


tity  of  tidal  water  flowing  into  it  at  spring  tides  upwards  of  10£  millions  of  cubic  feet  and  at  npmVa 
nearly  three  millions  of  cubic  feet.  It  follows,  therefore,  as  a consequence  deducible  from  the 
description  of  the  harbour,  that  this  great  loss  of  backwater  will  be  the  cause  of  injury  and  thit  rif  • 8 

tarffiran P.P.  nf  tbp.  hnrlimir  (nictwa  mu  hnunnsru../!  „„„ J bu“L  tne  in- 


terference of  the  harbour  trustees  was  a proper  and  necessary  measure. 
The  restoration  of  the  land  embanked  is,  perhaps,  the  only  remedy  that 


am  not,  however,  prepared  to  recommend  it  as  the  best.  I would  suggest,  as  a preferable  coursT'il.  + 
Sir  James  Carnegie  should  be  permitted  to  complete  his  embankments,  provided  he  will  undertake  th 
widening  and  deepening  of  the  new  channel  of  the  South  Esk  river  to  the  extent  described  bv  the 
sections,  and  StlP.cifina.tinn.  which  ncpnm'nnnw  th!o  3 uc  Plant 


sections,  and  specification,  which  accompany  this  Report. 

The  adoption  of  this  compromise,  though  leaving  a loss  of  backwater  at  spring  tides  of  upwards  i 
mllions  of  cubic  feet,  will  rrive  an  nf  91  o + * ,U5  01  1 


vations  it  imposes  being  at  a level  considerably  below  the  greater  portion  of  the  embanked  mudland 
water  gamed  will  be  more  beneficial  to  the  scour  of  the  harbour  and  estuary  than  an  equal  auantitv  nf 
that  which  has  been  taken  away.  1 4 uy  01 

That  it  will  be  the  interest  of  Sir  James  Carnegie  to  adopt  this  compromise  is  sufficiently  manifest  and 
I would  strongly  recommend  it  to  the  preference  of  the  harbour  trustees,  under  the  circumstance  of  their 
having  sanctioned  the  diversion  of  the  South  Esk  river,  which,  in  the  course  of  years,  would  infallihk 
now  embanked  Sltting  Up  °f  its  old  cbannel>  and  tbe  adjoining  mudlands  which  comprise  the  whole  space 

In  conclusion,  I feel  it  my  duty  to  echo  the  recommendation  given  by  Mr.  Walker  to  the  harbour 
trustees  in  his  Report  of  the  18th  January,  1839,  that  they  should  watch  with  jealousy  anv  attempt  at 
encroachments  on  the  shore  of  this  estuary ; and,  as  the  most  effectual  means  of  rendering  such  watchful- 
ness operative,  I would  recommend  that  it  should  be  an  instruction  to  their  harbour  master  to  make  the 
circuit  of  its  shores  at  least  monthly,  and  present  a written  report  on  the  result.  And  further,  that  as  a 
means  of  knowing  with  exactitude  any  changes  occurring  within  it  from  natural  causes,  levels  should  be 
taken  on  numerous  lines  between  well-defined  and  permanent  marks  on  the  opposite  shores,  from  which 
sections  should  be  laid  down  and  preserved  as  official  documents,  so  thal  by  a repetition  and  comparison 
every  three  or  four  years,  changes  m its  bed  and  channel,  however  minute,  might  be  noted  and  registered 
.These  are  precautions  which  the  importance  of  .the  harbour  fully  justifies,  and  which  its  nature  re- 
qu,res-  I am,  &c., 

James  M.  Rendel. 


Specification  of  Works  to  be  done  in  Widening  and  Deepening  the  Channel  of  the  river  South  Esk, 
between  the  Bridge  of  Dun  and  Old  Montrose. 

°f  the,river.is  to  be  widened  and  otherwise  formed  to  correspond  in  di- 
mension and  shape,  with  the  plans  and  sections  attached  hereto. 

to  °f  thC  fUrf?uil'ed  t0  be  removed  in  executing  tlie  works  described  is  to  betaken 

'Lpfn?  ' t W,thl?  the  .new  embankment  made  by  Sir  James  Carnegie,  Bart.,  as  his 

,i!me  tltl?eJdlreCi!  ,or  if  such  engmeer  or  agent  shall  deem  the  excavated 
engineer  annninteri  vj  ®mba°ked  laud>  tben  the  contractor  must  remove  it  to  such  place  as  the 

reach  of  the^hio-he  + 1 Montrose  harbour  trustees  may  approve,  the  deposit  being  made  beyond  the 

to  Ml  L u torn!  LTtL  es“  Jy  " 8Udl  m“ner  ,ha*  P"rtion  °f  tie  «b*“  >* 

to  KS;  T "lopes I of  the  new  channel  from  the  bridge  of  Dun  to  the  letters  Y Z on  the  plan,  are 
nor*  west  of T * wtaalone,  in  the  same  way,  and  to  the  like  extent  and  thickness,  as  the 

S T rS  ^ embankment,  where  itcrosse.the  old  channel  of  the  river, 
from  accident  nr  neo-W  °i  he  s°d  recluired  to  be  excavated,  in  the  execution  ofthese  works,  shall,  either 

Sf'  3 of.soil  the"!t»  sl“n  b.e  t™"1 


from  a } d . “VC1>  a quantity  or  sou  equal  tnereto  snail  oe  removea 

trustees  and  th?P  nf  ^Stuai7  as  may  be  decided  on,  and  pointed  out  by  the  engineer  of  the  harbour 

engineer  but  as  near  tr.  t-h  eposit  for  the  soil  so  to  be  removed  shall  also  be  determined  by  the  said 
Serious  alreadt  I *be  Place  where  the  excavations  are  required  to  he  made  as  a compliance  with  the 
restocrions^already  specified  as  regulating  the  deposit  of  soil  will  admit  of ; and 


on  or  before  th^nib^PQ  c°mi?enced(>°°r  before  the  1st  day  of  April,  1843,  and  must  he  completed 
to  +i.0  *unvi y V.  ePtember  of  the  same  year,  under  the  joint  suoerintendence  of  the  engineer 


snecificatinTis  +v,o  BniY10  7“  “c“ulu8  w intention  of  any  part  of  the  plans,  sections,  or  these 

Admiralty  and  his  dpoisirm  + k r^er,red  *°  an  engineer,  to  be  named  by  the  Lords  Commissioners  of  the 
Admiralty,  audhrs  daemon  to  be  final  and  binding  on  Sir  Jamee  Carnegie  and  the  harbour  trustee.. 

James  M.  Rendel. 


No.  177. 


iSXSSta “ A°1M  B™'*ssU.£«  '»  «•  BarUur  Bwrte,  to  Sir  James  Carnegie,  of  Sonth  Mi,  Sort., 

♦i-  — j Kmnaird  Castle,  on  the  Embankments  ir 


i the  South  Esk  River. 


the  South  Esk  and 

Montrose  Estuary.  Sir,  ,,  _ _ 

Montrose,  December  20,  1842. 

on  the  !1ftii1On0Ur’  +by  di5ecdons  of  tbe  trustees  of  the  harbour  of  Montrose,  to  address  you 

estuaxv  S MontrL^'  Jh? embankments  “ade  by  you,  or  under  your  authority,  in  the  hasin  or 
and  ™ ?L  “cording  to  the  report  of  Mr.  Rendel,  founded  on  personal  inspection, 

“7f  tle  employed  by  yon  and  the  harbour  taistees,  it  appears 

ofthcUonrrfLn.ro.  gI°md  h,Te  been  P0,,5'”ion  rf  by  y»«.  to  the  injury  and  prejudice 
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woAs  referred  to  to  be  commenced  on  or  before  the  1st  day  of  April  next,  and  to  be  completed  at  your  Embarilinien^s^n11 
expense,  on  or  before  the  30th  day  of  November  same  year,  in  every  respect  conformably  to  the  said  tjie  gouth  Esk  and 
■specifications  and  relative  plan  and  sections,  copies  of  which,  as  well  as  of  Mr.  Rendel’s  Report,  are  Montrose  Estuary, 
already  in  your  possession.  I am  therefore  directed  to  request  that  you  will  have  the  goodness  to 
intimate  tome  in  writing,  within  14  days  from  this  date,  what  course  you  mean  to  pursue  in  regard  to 
the  embankments  in  question,  and,  in  particular,  whether  you  intend  to  remove  these  embankments,  or 
to  adopt  the  alternative  recommended  by  Mr.  Rendel,  of  which  the  Lords  of  the  Admiralty  have  sig- 
nified their  approbation,  as  you  will  observe  from  the  accompanying  copies  of  two  letters,  dated  9th 
and  14th  instant,  addressed  to  me  by  Sir  John  Barrow,  one  of  the  joint  Secretaries  to  the  Admiralty. 

I have  also  to  intimate,  that  the  present  communication  is  made  on  the  understanding  that  the  expenses 
of  the  surveys  and  reports,  and  of  any  superintendence  of  works,  and  of  the  legal  proceedings  hitherto 
had,  shall  be  defrayed  by  you. 

I am  directed  to  assure  you,  that  the  trustees  of  the  harbour  of  Montrose  have  no  wish  to  inter- 
fere unnecessarily  with  the  rights  of  yourself,  or  of  any  other  proprietor,  whose  lands  adjoin  the 
Montrose  estuary,  but  as  the  local  guardians  of  the  Montrose  Harbour  (of  which,  as  of  other  harbours 
in  the  kingdom,  the  Lords  of  the  Admiralty  are  the  public  conservators),  they  feel  it  to  be  their  duty 
to  resist  any  encroachments  or  enclosure  of  ground  on  that  estuary,  not  only  as  being  illegal  operations, 
but  as  calculated,  in  the  opinions  of  the  most  eminent  engineers,  seriously  to  injure  a harbour  which 
depends  mainly,  if  not  solely,  for  its  efficiency  on  the  scour  or  the  discharge  of  back  water  from  the 
estuary  to  the  sea.  . 

As  certain  legal  proceedings  are  in  dependence  in  the  Court  of  Sessiou  relating  to  the  encroach- 
ments in  question,  I am  under  the  necessity  of  intimating  that  the  present  communication  shall  not  be 
held  to  prejudice  or  affect  these  legal  proceedings,  nor  the  rights  competent  to  the  Lords  of  the  Admi 
raltv  or  to  the  harbour  trustees  to  enforce  the  removal  of  the  embankments  in  question,  should  the 
course  recommended  by  Mr.  Rendel  not  be  followed  out. 

I have  the  honour  to  be,  &c., 

Sir  James  Carnegie , of  South  Esft,  Burt.,  Adam  Burnes. 

Sfc.  fyc.  Sfc. 
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I 'am  directed  by  the  trustees  to  intimate  to  you,  that  the  Lords  Commissioners  of  the  Admiralty 
have  been  pleased  to  signify  their  approbation  of  the  course  recommended  b Mr.  Rendel,  viz.,  that 
should  he  permitted  to  complete  the  embankments  in  question  on  the  condition  that  you  undertake 
r.  widening  and  deepening  of  the  new  channel  of  the  South  Esk  River,  and  the  whole  of  the  other  works 

• i.  .3  i...  *l,o  „lnn  cpplinns.  nnrl  Rnprifiratinns  wTiirh  neprarmimv  Mr.  T?pi\/1p1,k  rpnnrf  • ihp.  whole 


Correspondence  of  Mr.  Robert  Lyall,  with  the  Secretary  to  the  Montrose  Harbour  Commissioners, 
relative  to  the  Repairing  of  Embankments  hi  the  Montrose  Estuary. 
gm  Montrose , Avgust  20,  1845. 

I deem  it  to  be  my  duty,  as  clerk  to  the  Montrose  Harbour  trustees,  to  communicate  to  you  the 
accompanying  copy  letter,  dated  1 9th  instant,  addressed  to  me  by  Mr.  Lyall,  factor  for  Sir  James 
Carnegie,  of  South  Esk,  Bart.,  notifying  the  intention  of  Sir  James  forthwith  to  strengthen  and  repair 
those  embankments  in  the  Montrose  Estuary  which  were  lately  the  subject  of  inquiry  before  the  Tidal 
Harbours  Commissioners.  I also  beg  to  report  the  accompanying  copy  of  my  answer  to  Mr.  Lyall  s 
letter. 


To  the  Secretary  of  the  Tidal  Harbours  Commission. 


I have,  &c., 

Adam  Burnes. 


(Copy.)  Mr.  Robert  Lyall’s  Letter. 

gIR  Old  Montrose , August  19,  1845. 

The  embankment  lately  erected  by  Sir  James  Carnegie,  at  Old  Montrose,  with  a view  of  pro- 
tecting his  property  from  the  effects  of  the  river  South  Esk,  and  the  tide  having  m several  places  con- 
solidated and  sunk  down  some  five  or  six  inches,  I think  it  but  right,  as  a matter  of  courtesy,  to  inform 
the  Harbour  Commissioners  at  Montrose,  that  it  is  Sir  James  Carnegie’s  intention  to  make  up  the  bank 
to  the  original  height.  There  are  still  some  of  the  stakes  remaining  that  were  put  m to  keep  us  to  the  in- 
tended level,  hut  what  is  better  is,  the  stone  pier  at  Old  Montrose,  which  was  our  guide  at  the  east  end 
of  the  bank,  and  the  bank  formed  in  1831  at  the  west  end.  May  I ask  the  favour  of  you  to  give  the 
above  information  to  the  Harbour  Commissioners,  and  to  assme  them,  that  it  is  not  intended  to  raise 
the  bank  one  inch  above  the  original  height. 


To  the  Secretary  to  the  Harbour  Commissioners,  Robt.  Lyall. 

Montrose. 

P.  S.— I shall  make  up  a piece  of  the  bank,  that  the  Commissioners  may  see  what  is  proposed  to 
be  done. 

(Copy). 

Sir  Montrose,  August  20,  1845. 

I have  to  acknowledge  receipt  of  your  letter  of  the  19th  instant,  which  I shall  lay  before  the 
first  meeting  of  the  harbour  trustees.  In  the  mean  time  I have  only  to  repeat,  that  the  trustees  most 
decidedly  object  to  the  construction  or  repair  of  any  embankments  in  the  Montrose  Basin,  as  being 
illegal  works,  and  calculated  to  do  serious  injury  to  the  harbour  of  Montrose. 

I remain,  &c., 

Robert  Lyall , Esq.,  Old  Montrose.  Adam  Burnes. 


2 L 2 
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Appendix  C. 
Montrose. 

No.  1 78. 

Income  and  Expen- 
diture. 


John shaven. 
No.  179. 

Income  and  Expen- 
diture. 


Gourdon. 

No.  180. 

Income  and  Expen- 
diture. 


No.  178. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


Heads 
of  Income. 

1841 

1842 

1843 

Tonnage  & plank- 

£.  s.  d. 

£.  ..  i 

£.  r.  d. 

923  10  1^ 

910  4 11 

894  4 1J 

Dues  on  goods 
Steelyard  & crane 

2362  5 1£ 

2342  5 9 

■2153  5 5£ 

dues  . . . 

13  16  3 

12  13  11 

11  9 6 

3299  11  6 

3265  4 7 

3058  19  1 

Lights 

Local  dues  . . 

141  16  11 

141  8 8 

128  11  6 

Total  . £ 

3441  8 5 

3406  13  3 

3187  10  7,1 

EXPENDITURE. 


Heads 

of  Expenditure. 


Salaries  . . 
Repairs  on  old 
harbour,  & c.  . 
Ditto  on  imple- 

Rents,  feu  duties, 
and  income-tax 
Printing  and  ad- 
vertisements . 
Incidental  expenses 
Compensation  to 
town  of  Mon- 
trose, under  Acts 
Interest  . . . 


Light-keeper’ 

Repairs  and  it 
tenance 
Interest  • . 


103  2 10 
4 15  10 


1842 


£.  s.  d. 

226  11  e 
30  12  5 
1 12  9 
263  2 5 


57  3 11 
18  13  6 
276  10  10 

8 3 6 
31  18  2 


1784 

1 3151 


Dues  levied  by  Royal  Charter,  and  Act  1 Viet.,  c. 
Debt  due  on  the  1st  January,  1846,  45,650/. 


Adam  Burkes,  Clerk  to  the  Trustees. 


JOHNSHAVEN. 

No.  179. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841 

| 1842 

1843 

Heads  of  Expenditure. 

1841 

| 1842 

1843 

Shore  dues  on  vessels 
with  coals,  including 
4d.  on  ballast  . . 
Ditto  with  lime  . . 

Ditto  with  hemp  . . 

Ditto  with  salt 
Outwards  with  potatoes 
Ditto  with  herrings  . 
Ditto  with  barley  . . 

Total  .... 

£.  * </. 

31  19  7 
5 19  7 
0 15  3 
0 19  3 
2 10  7 j 
0 11  9 
0 7 10  j 

£.  s.  d. 

27  0 0 
7 2 2 
0 19  3 . 
2 10  6 
0 13  8 

0 *9  4 

£.  *.  d. 

32  17  8 
9 13  6 

2 ii  0 

0 9 4 
0 12  11 

Rings  and  repairs 
in  harbours  . 
Shore-master  for  col-  J 
lecting  ... 

Total  . . . 

£.  *.  d. 
0 15  8 
2 8 0 

£.  r.  d. 
0 11  6 
2 3 9 i 

£.  i.  d. 

7 10  9 
2 11  2 

3 3 8 

2 15  3 ! 

10  1 11 

43  3 10  | 

38  14  11 

46  4 5 

Mr.  Brotherton,  the  proprietor  of  the  harbour,  levies  the  above  duos  under  the  authority  of  a charter. 

n , - r , . _ Robert  Por.ter,  P.( 

L,reek  of  Joknshaven,  Port  of  Montrose. 


GOURDON. 
No.  180. 


Income.  • 

1841 

1842  1 

1843 

j Expenditure. 

1841 

1842 

1843 

Shore-dues  on  ves- 
sels with  goods  in- 
wards — including 
6 d.  per  ton  on  bal- 
last .... 

Shore-dues  and  plank- 

£.  r.  c/.J 

£.  *.  d. 

£.  ».  d. 

| 

£.  s.  d. 

£.  *.  d. 

54  13  4 | 

62  6 9 

76  19  9J 

See  Note.* 

age  on  vessels  with 
grain,  outwards  . 

45  1 lj 

42  8 11 J 

95  12 

i 

99  14  5J  104  15  8j 

f 

172  11  11 

Dues  levied  under  the  authority  of  an  Act  of  Parliament,  4 and  5 Vic.,  c.49. 
The  expenditure  on  the  harbour  during  the  last  three  years  is  stated  at  2,000/. 


Robert  Porter,  P ■ C.  O. 
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Appendix  C. 
Stonehaven. 


No.  181. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Stonehaven , February  8,  1845. 

T The  Commissioners  of  the  Harbour  of  Stonehaven  have  acted,  and  now  act,  under  and  in  virtue 
nf  an  Act  of  Parliament,  6th  Geo.  IV.,  cap.  54,  intituled  “ An  Act  for  improving  and  maintaining 
the  Harbour  of  the  Burgh  of  Barony  of  Stonehaven,  in  the  County  of  Kincardine,  and  the  entrance 
thereto ; and  rendering  more  convenient  and  commodious  the  Streets  and  Avenues  leading  to  the 

31  Tl  The  said  Commissioners  have  in  their  possession,  and  now  transmit,  as  relative  to  this  return, 
conies  of  the  reports,  plans,  &c.,  after  mentioned,  viz. 
p 1.  « Report  relative  to  the  Harbour  of  Stonehaven,  by  Mr.  Stevenson,  civil  engineer,  dated 
' 10th  March,  1812;  with  relative  plan  for  enlarging  the  harbour,  annexed  to  the  report. 

2.  Survey  of  the  harbour  of  Stonehaven,  with  plans  and  sections  showing  the  proposed  iinprove- 
’ ments  referred  to  in  a report  by  Robert  Stevenson,  civil  engineer,  1824. 

3.  Statements  for  the  purpose  of  obtaining  subscriptions  for  the  improvement  of  the  harbour 

of  Stonehaven,  1824.  , , , . 

4.  Report  by  Robert  Stevenson,  civil  engineer,  relative  to  the  harbour  of  Stonehaven,  17th 
June,  1830. 

5.  Plan  referred  to  in  the  said  report,  1830. 

Ill  Although  there  is  no  doubt  that  the  harbour  of  Stonehaven  is  susceptible  of  great  improve- 
ment and  enlargement,  no  complaints  have  been  made  to  the  Commissioners  as  to  its  defects  since  it 

was  put  in  its  present  state.  jAS  FiNDal,  Clerk  to  the  Commissioners. 


No.  181. 

Return  to  Order  of 
the  House  of  Com- 
mons, 9th  August, 
1844. 


No.  182. 

Mr.  Robeut  Stevenson,  C.E.,  on  the  best  means  of  Improving  the  Harbour,  with  Estimate.  S(evefs°'n>3  ^ the 

Edinburgh,  March  10,  1812.  bust  means  of im- 
In  the  month  of  November  last,  when  the  reporter  was  inspecting  the  works  of  the  bridge  of  Paving  the  Har- 
Marykirk,  in  the  county  of  Kincardine,  he  received  an  invitation  to  examine  and  report  upon  the  state 
of  the  harbour  of  Stonehaven,  which  pleased  him  not  a little,  as  the  improvement  of  this  harbour  may 
be  considered  as  intimately  connected  with  the  safety  of  the  navigation  of  the  Frith  of  Forth ; a sub- 
let which  has  occupied  much  of  his  attention  for  some  years  past,  it  being  the  principal  estuary  on 
the  eastern  coast  of  Great  Britain  where  the  mariner  can  find  shelter  when  overtaken  with  a storm  in 

thTheer?paort°e?hi  now  the  honour  of  submitting  to  the  magistrates  and  community  of  Stonehaven, 
and  to  the  landed  interest  of  Kincardineshire,  his  report  relative  to  the  present  condition  of  the  har- 
bour of  Stonehaven,  and  to  the  improvement  of  which  it  seems  to  be  capable.  . .. 

The  bay  of  Stonehaven  is  situated  upon  the  coast  of  Kincardineshire,  and  at  the  southern  extiemity 
of  which  the  town  and  harbour  of  Stonehaven  lie,  in  north  latitude  56°  oS  , and  west  lonptude  2 16 
This  bay  is  formed  by  two  projecting  points  of  land,  known  to  seamen  by  tlm  names  oftbe  Gairon  and 
Downie  points,  distant  from  each  other  about  three  miles  in  a northern  and  southern  direction , and 
to  the  westward  of  a straight  line  joining  these  points  it  measures  ^ee-q^rter* i of  « d«Pg- 

This  hay  is  open  and  exposed  towards  the  east.  The  adjoining  lands  are  high  : and wel 
shores  consist  of  coarse  gravel  and  sand,  with  occasional  masses  of  rock,  which  occur m the  form  of 
what  are  called  outlyersf  The  bottom  of  t*ebay  is 


what  are  called  outiyers.  me  oouom  ui  me  uuj  « ^ ~ , , . , - 

for  anchorage  on  a clay  bottom  covered  with  sand,  at  the  depth  of  from  4 to  9 

B ■’  ’ ’ ' increased,  the  water  gradually  deepens  to  16  fathoms,  at  about  one  mile 


distance  from  the  land  i 


The  set  of  the  tides  upon  this  coast  is  north- 


fromthe  shore,  where  there  is  also  good  anchorage,  fi,P 

east  and  south-west,  being  nearly  in  the  direction  of  the  shores;  an  m r y P 8 ar  rise 
velocity  of  the  current  is  about  three  and  a half  knots^  or  miles  per  our.^ 


between  these  extremes  of  low  and  high  water  is  about  15  feet, 
about  one  and  a half  knots,  and  the  rise  of  the  water  is  about  9 feet. 


In  neap  tides  tlie  velocity  is 


In  describing  the  present  state  of  the  harbour  of  Stonehaven,  it  may  be  oWed  that  it  » situated 
in  the  south-west  part  of  the  hay  of  Stonehaven-is  formed  partly  by  an  eacavatmn  &om  a le^e  of 
rocics  situated  between  file  efflua  of  the  united  streams  of  the  rivers  Cowie  and  Carton  on  the  north. 


rocks  situated  between  tlie  emux  oj  uie  uuueu  , , c .i  „ _;_re  nf 

and  the  high  land  of  Downie  Point  on  the  south.  On  the  ledge,  par  o i ?0ck  which 

harbour  are  built.  The  access  to  this  harbour  is  much  encumbered  by  a ^ 

; ...  niimit  on  fntihnms  south-east  from  the  pier-head.  At  low  watei  oi 


ne“tad“w“ithfte  shore  hytoge  loose  ston'es,  which  appear  at  low-water.  “""“SiS 
called  Craig-my-care , and  has  been  the  occasion  of  many  fatal  accidents.  . P .,  . October 

observed  the  scattered  remains  of  a coasting-sloop  winch  was  lost  upon  it  aAow  when 

last;  and  the  crew  were  only  saved  by  clinging  to  parts  of  the  wreck,  that  washed  ashore  when 


ttThfoutUn28of 1 the  harbour,  as  may  be  seen  by  the  accompanying  plan,  in  dude  nearly a jam 
nrwl  Pitnnsed  to  the  troubled  state  of  the  watei  s or  me 


space,  one  side  of  which  is  entirely  open  and  exposed  to  the  troubled  state  l 
4 i»  storms.  On  the  west  side,  port  of  the  town  stands .on .the  se n-hea  h * 


sides  are  hounded  by  the  ledge  of  recks  formerly  noticed,  on  which  the  pier.  ro| 

these  pier,  is  about  500  feet  f they  are  of  rude  workmanship,  formed  with  stones  " “ V the 
too  small  for  such  an  exposure.  The  piers  may  be  said  in  some  to  l.  held  tog^er^tbe 

repeated  use  of  wooden  wedges,  liable  to  decay,  and  even  to  change  1 ...  condition  They 

Of  the  weather.  The  whole  of  the  piers  may  be  considered  as  in  a very  peulou,  condition,  they 
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Stonehaven. 


are  without  so  low  as  to  render  it  impossible  to  attend  the  mooring. ropes  of  the  vessels  wh  1 
seas  break  over  the  piers  and  occasion  a run  in  the  harbour.  n l3eavy 

>ur  is  rock  covered  with  a stratum  of  sand : and  Rplnn- 

y exca- 
e pier- 


The  bottom  of  the  harbour  is  rock  covered  with  a stratum  of  sand;  and,  being  only  partial] 

No.  182.  vated,  the  height  of  the  pier  at  the  north  side  of  the  harbour  measures  only  8 feet  while  tli 
Stevenson  on  the  head  upon  the  eastern  side  is  15  feet  in  height.  ’ e I 

best  mean’s  of  im-  This  inequality  of  the  bottom  so  curtails  the  berthage  of  the  harbour,  that  it  is  only  canable 
proving  the  Har-  containing  about  twelve  or  fifteen  coasting  vessels.  These  are  ranged  with  their  sterns  tow  d 
hour.  the  north;  and  when  the  tide  leaves  them,  from  the  rising  of  the  ground  they  resemble  so  rii 

boats  drawn  upon  a beach — a position  which  must  be  injurious  to  loaded  vessels ; and  as  the  at^ 
moorings  pass  in  an  oblique  direction  to  the  mooring-pawls  upon  the  west  side,  when  there6™ 
a run  in  the  harbour  in  bad  weather  the  vessels  get  into  motion,  and  unavoidably  destroy  one 
another.  * ne 

At  Stonehaven,  the  complaint  is  not  so  much  the  want  of  a sufficient  depth  of  water  to  admit  coast 
ing  vessels  into  the  harbour  (for  at  high  water  of  spring  tides  there  is  from  14  to  16  feet  wate 
and  from  7 to  9 during  neap  tides) : its  chief  disadvantages  are  the  difficulty  which  attends  t£ 
access  to  the  harbour  from  the  sunken  rock  formerly  noticed,  together  with  its  almost  total  want  nf 
security  to  shipping  when  the  waters  of  the  bay  are  agitated  by  a storm  from  the  east-north-east  t£ 
harbour  being  entirely  open  towards  the  south.  Accordingly,  all  the  vessels  in  the  harbour  during 
the  great  storm  of  October  last,  received  less  or  more  damage ; and  the  reporter  saw  one  vessel 
drawn  up  on  the  beach  with  her  bottom  laid  quite  open  with  beating  upon  the  ground  in  the 

This  may,  therefore,  be  considered  as  unsafe  a harbour  as  any  upon  the  coast;  calculated  indeed 
to  make  hardy  seamen,  but  expensive  ships’  husbands;  and  nothing  but  the  adventurous  spirit  of  the 
merchants  and  shipowners  of  Stonehaven  can  account  for  their  continuing  under  so  many  disadvan- 
tages to  risk  their  property  in  the  manner  they  do. 

Having  seen  the  dangerous  and  incommodious  state  of  the  harbour  of  Stonehaven,  it  will  now  be 
proper  to  consider  the  best  means  for  rendering  it  more  accessible,  more  safe  for  vessels  when  in  it 
and  so  to  enlarge  it  as  to  meet  the  rising  prosperity  of  the  county  of  Kincardine,  of  which  Stonehaven 
is  every  way  calculated  for  becoming  the  port. 

Any  plan  for  the  improvement  of  the  present  harbour  ought  to  embrace  the  removal  of  Craig- 
my-care  rock,  or  a considerable  portion  of  it,  to  a level  with  low-water  of  spring  tides,  so  as  to  ren- 
der the  access  to  the  harbour  more  safe  and  easy.  This  rock  is  an  irregular  mass  of  sandstone,  of  a 
red  colour,  and  m other  respects  resembles  the  quarries  on  the  south  side  of  the  bay.  It  would 
answer  very  well  for  mound-stones,  or  hearting  for  the  new  piers. 

Although  in  the  original  construction  of  this  harbour  the  piers  are  laid  out  in  such  a manner  as 
to  ward  oft  the  heavy  breach  of  the  sea  in  a northerly  and  easterly  direction,  yet  they  are  incommo- 
diously low,  and  so  insufficient,  that,  in  any  substantial  view  of  this  harbour,  these  piers  would  re- 
quire  to  be  renewed  upon  a.  smaller  scale,  yet  agreeably  to  the  design  of  the  section  on  the  plan : 
and  as  the  stones  of  which  it  is  composed  are  not  weighty  enough  for  outside  work,  they  would  fall 

to  be  used  only  as  hearting  for  the  new  work.  J 

The  bottom  of  the  harbour  would  likewise  require  to  be  excavated,  till  the  whole  is  brought  to 
the  level  of  the  entrance  of  the  harbour.  By  this  means  the  harbour  will  contain  a greater  number 
ot  vessels,  and  they  will  be  less  liable  to  receive  damage  in  taking  the  ground.  But,  owing  to  the 
exposed  nature  of  the  harbour  on  the  south  side,  these  repairs  and  alterations  would  have  no 
effect  in  prerentmg  the  agitation  of  the  Mere  in  the  harbour.  It  would  therefore  be  necesary,  in 
connex'on  with  these  worts,  to  extend  the  head  of  the  pier  on  the  east  side  of  tho  harbour  about  60 
wit  t m*,rk'd  ln  npon  the  plan.  The  proposed  addition  is  turned  in  a sonth- 

rh<»  rum*  l j f P£eserit  PJer’  t^at  **  may  better  deflect  the  waves  from  their  course  round 

Jrf  . ther>  as  the,  agnation  in  the  harbour  can  only  be  prevented  by  shutting  out 

of  flip  bo  v.°  % -a^’ in  60  ^fr  as  t can  done  consistently  with  the  free  and  convenient  access 

an  proposed  to  project  a pier  from  the  west  side,  and  extend  it  about  200  feet  in 

hnv  r,.™  6 I0n'  This  pmr  would  check  the  circular  sweep  of  the  waters  at  the  head  of  the 

servifp  in  TOOin^  SPen  \n  ^rbour.  A.  capstan  placed  upon  this  pier-head  would  he  of  much 
contain  V/SS|  s inf°  harbour.  In  this  manner  the  present  harbour  may  be  made  to 

onncirl  pro  lull  i wen  7‘^X®  Coasting  vessels ; and  the  agitation  of  the  waters  in  the  harbour  would  be 
cannot  Ka  Kv,?SS  ^Ut  f"1  t^ls  e®’ec.t  w°uld  be  incomplete,  because  the  new  or  western  pier 

the  spree,  in  i6°  Dear  tlie  pi'esent  piers  as  sufficiently  to  exclude  the  waves,  without  rendering 

the  access  to  the  harbour  extremely  difficult,  and  even  dangerous. 

a uar r V m mp rl i fi  0Peratj'?°s  can  fortunately  be  got  quite  contiguously,  from  an  excellent  sandstone 
opened  will  e harbour,  and  almost  within  high-water  mark,  which,  when  fully 

opened,  will  afford  abundance  of  excellent  materials.  ’ 5 

°P,eftions’  fr°m  the  annexed  estimate,  appears  to  amount  to  4046/.  Is.  11  d. 
new  nier  is  kent-  nt  ?^0Pe^  Put  a boomgate  upon  this  harbour,  as  has  been  suggested,  the 

“auSwtobelroS/  “gllW.lth  the  e3ntrance  of  the  harbour  as  to  affords  shelter  to  vessels 
boo  incite  ™ 6 ti-  0t,\A  1S  termei^j  stilled  upon  tbe  beach,  before  entering  the  harbour.  A 

narroli^Z FeSerVe  the  Waters  of  the  ™a  quiescent  state;  but  the 


The  R pnnrtpr  wr-mid  ,6  , , vebb,:ib  wouia  m many  instances  endanger  their  satety. 

this  situation  wb.ro  tb  • re  °re  be  hnderstood  33  recommending  the  application  of  a boomgate  for 
She? enwijd 1 b"b°”  nor  breakwater.  8The  present  harbour  might  be  still 

be  inSdueef  intolt  t f ‘he  S'"  granaries  staSd ; and  a run  of  wlter  might 

neither  this  extension  nf  .v  red  way  from  the  river,  for  the  purpose  of  scouring  the  bottom ; but 

rW’  ““  *he  construction  of  the 

desTroufto  mSV'v'  l**4'.01  concerns  of  the  town  of  Stonehaven,  has  been 

lirosneetsofth™  ,t,S  ??“  for.  ^e  improvement  of  its  harbour,  as  much  as  possible,  to  the 

cSmstanf.shof  ?h®“  .b  ?”*,  I*  " *>"*  t0  ■ V after  all  his  endeavours,  such  are  the  local 

not  b?accomnlhh^  S'1  w?’  *lth°“l>  “p,l>le  ol  bei"B  a safe  and  commodious  harbour,  this  cau- 
£ „ a maximum  m eIpenSltoe  of  * «ry  considerably  beyond  what  w»  quoted  t. 
mm  as  a manmum.  From  the  great  expense  unavoidably  attending  the  operations  confined  to  the 
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. nf  the  present  harbour,  and  from  the  insufficient  nature  of  the  accommodation  which  its  Appendix  C. 
iTSSn  would  afford,  the  Reporter  ventures  to  call  the  attention  of  those  interested  in  the  g 

test  conditio  cn  tQ  clcsign  calcuiatecl  to  render  the  harbour  extensively  useful,  in-  

prosperity  oi  , t ]mrbou,  which  by  this  plan  is  left  untouched;  and  may,  in  connection  No  182. 

dependent  i proposed,  become  extremely  useful  for  the  berthage  of  the  smaller  craft  Stevenson,  on  the 

With  the  pian  1 best  means  of  im- 

freqiienting  t ie^p  a-  ^ scen  from  the  drawings,  includes  upwards  of  15  acres  of  the  hay,  which  proving  the  Har- 
•n  1 S flooded  with  water  every  tide,  affording  ample  space  for  any  agitation  of  the  waters  to  expend,  hour. 

Vhout  disturbing  the  shipping,  with  all  the  advantages  of  a copious  supply  of  back  water— an 
Wff  that  cannot  be  obtained,  where  the  surface  of  a harbour  is  small,  unless  it  be  constructed  in  the 
effect  tli  rph(J  -C1.s  o(-  t],is  extended  harbour  arc  made  to  cross  part  of  the  bay,  just  far 

for“  h t0  the  eastward  of  the  present  harbour  to  obtain  sufficient  depth  of  water  to  admit  the 
■ lized  coasting  vessels,  at  low  water  of  spring-title,  whose  draft  of  water  does  not  exceed  1 
feet,  and  at  high  water  there  will  be  a depth  of  22  feet;  consequently  such  a harbour  would  admit 

^ForthiTberth^e^of^vesMia,  there  will  he  an  acquisition  of  000  feet  of  quays,  and  it  may  be  made 
“'^"S  a P”  mo  ”,  tlroyoby,  in  a south-easterly 
direction,  from  the  outer  wall  on  the  south  side  of  the  present  harbour,  when  it  takes  a south-westerly 
ESSf  and  forms  tl.e  north  pier-head  of  the  new  or  emended  part  of  the  harbour.  From  tile 
5 i „f  the  bay  another  pier  is  projected  150  feet  towards  the  north-west,  wlueo  becomes 
the  southern  pier ; the  mouth  or  entrance  of  the  harbour  being  forwarded  by  the  approach  of  these 
to Sre  By  extending  a quay  along  the  rocks  at  low-water  mark,  from  the  south  end  of  the  quay, 
iTtho  iast  side  of  the  present  harbour,  till  it  joins  the  new  north  pier,  the  outer  and  inner  harbours 
wil be Connected,  and  a space  of  rocks  enclosed,  which  may  be  converted  to  nseful  purposes  such 

* erection  of  warehouses ; anil  a graving-dock  for  the  repair  of  slims  may  he  excavated  in  it. 

To6 estimate  the  expense  of  those  operations  will,  accuracy,  it  would  be  necessary  to  have  a more 

narticular  survey  of  the  hay,  with  a greater  number  of  soundings  relative  to  the  depth  of  watei,  than 
?hl  Reporter  I J had  any  opportunity  of  obtaining ; but  from  the  observations  .which  the  Repo.tei 
has  been  enabled  to  make,  and  from  the  contiguity  of  excellent  sandstone  quarries,  already  referred 
to  it  is  expected  that  the  sum  of  48,253d  6s.  lid.  will  cover  the  expense  of  these  operations.  A 
detailed  estimate  will  fall  to  bo  mode  nut,  with  specifications  of  the  work,  agreeable  to  the  plan 
resolved  upon;  and  the  Reporter  doubts  not  but  further  improvements  may  be  suggested  upon  goi  g 

Mntriif'about'lbO ^vessels,0  Saltod  a “water" sufficient  for  the  admission  of  sloops  of 

* TMs^tm'vo  design  the  Reporter  shows  in  dotted  lines  upon  the  plan;  the  expense  of  which  he 

til e water  in  the  direction  of  the  piers  sufficiently  numerous  for  tins  purpose.  , f lhe 

and  manufactures,  it  seems  strange  that  so  great  an  obstacle  to  its  progr 
-£S52£3  rP&TV,I?ue  of  property  in  its 

S S“d  ^1^^^  «* ie.pital  will  not  extend 

their  mercantile  concerns,  while  other  spirited  individuals  must  be  Pr'v™“  s™™ei,„eu  a®  at  any 
place,  although  there  bo  as  fair  a prospect  for  the  merchant  and  the  fisher  at 
port  on  the  coast.  Witt,  . hotter  harbour,  and  the  exertions  of  a .few ' £. 

appeared  in  its  neighbourhood  as  tile  improvers  of  the  sol  > . " rssi4e„t . a„d  the  present 
supply  of  a rich  county,  where  a great  proportion  of  the  prop.  further  exten- 

langrnd  state  of  the  fisheries  on  this  coast  would  receive  fresh  vig pur  and  Wfe.  yStJeh^eu  would 
sion  of  its  manufactures,  and  taking  advantage  of  the  water-  a merchant  and  the  manu- 

soon  enjoy  a direct  communication  with  the  metropolis,  withou  w 1 . , d r tbe  hardship  of 

facturer  can  never  reap  the  full  benefit.of  their  specu  ations  hut 

expensive  charges,  and  the  numerous  disadvantages  which  atten  pr  establishments  of  this 

The  value  of  a direct  shipping  trade  to  London  may  be  -ti. of  which 

^^^^re^a^h’fcttra^  to  London,  is  only  of  similar  extent  with 

^m”e”eri“evS,  remotely,  to  the  increase  of  fc  mjbta 

HS  farmer,  by  euabliug  bJlbpr^re  Ume  and  fuel, 
and  to  send  his  surplus  produce  both  speedily  and  economically  to  ® . alth0Ugh  bounded  by- 

Kincardine  is  somewhat  singularly  circumstanced  with  regard  to  secur?ty  to  the  most 

the  sea  fully  thirty  miles,  it  has  not  one  harbour  calculated  to  afford  Jelto  8e£ through  the 
trifling  bark  in  a storm.  The  commercial  intercourse  of  the  county  , 0f  the  adjoining 

ports  of  Montrose  and  Aberdeen,  situated  at  the  northern  and  sout  er  f expensive 

counties ; and  the  central  parts  of  Kincardineshire  labour  been  informed, 

land-carriage  in  their  commercial  intercourse.  It  is  a fact  of  f onehaven,  vessels  cannot 

that,  in  consequence  of  the  insufficient  accommodation  m the  harbo  than  at  other  p0rts  on 

he  freighted  to  export  grain  from  thence,  unless  at  a much  gre  . P , r.  his  produce  at  A 
the  coSt,  so  that  the  farmer  in  the  neighbourhood  of  Stonehaven  is  obliged  to  sell  bis  proauc 
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Appendix  O'.  price  inferior  to  that  of  his  neighbours,  in  proportion  to  the  increased  rate  of  freight  wh‘  k 

grain-merchant  at  Stonehaven  must  pay.  A better  harbour  at  Stonehaven  would  remove  fii.k  6 

Stonehaven.  inconveniences.  It  further  happens,  that  the  sea-shores  of  the  county  are  chiefly  of  r .,these 
No  1K2  Consist  of  sandy  bays>  which  are  both  inimical  t0  the  growth  of  sea-ware,  only  small  nuK?’ 

Stevenson,  on  the  ^1C\ ne,  ^eforeto  be  Pr°duced  agricultural  purposes  ; so  that  the  improvement  of  the  and 
best  means  of  im-  aln,10st  solely  dePends  uPon  the  use  of  hme!  and  limestone  is  rather  of  rare  occurrence  in  the  count 
proving  the  Har-  and  at  an7  rate  is  unaccompanied  with  coal.  The  supply  of  coal  and  lime  (these  indispensable  up  ’ 
hour.  saries  to  the  operations  of  the  husbandman  and  the  manufacturer)  must  therefore  be  sea-borne  T? ' 

disadvantages  which  must  ever  attend  the  loading  and  discharging  of  vessels  in  an  unsafe  hi  h 6 
which  can  only  be  entered  at  particular  seasons  of  the  year,  ami  thereby  trench  upon  the  real11’ 
business  of  the  former,  are  but  too  often  experienced  in  this  county  to  require  illustration  fvu 
has  now  been  stated  will  show  the  multifarious  benefits  which  would  attend  the  formation  of  a ** 
modious  harbour  at  Stonehaven  to  the  landed  interest.  cora_ 

To  show  the  advantage  which  must  accrue  to  the  general  trader  upon  the  east  coast  of  Great  Britain 
by  such  an  improvement  upon  the  harbour  of  Stonehaven  as  would  at  low  water  admit  of  coasHn  ’ 
vessels,  it  may  only  perhaps  be  necessary  to  reflect  on  the  numerous  losses  which  occur  everv  wintef 
upon  this  coast  from  the  want  of  such  a convenience ; for  between  the  bay  of  Cromarty  and  T J,i 
roads,  and  between  these  again  and  the  Humber,  the  harbours  are  all  either  tide-harbours  or  such 
are  liable  to  be  obstructed  by  shifting  sands  and  the  efflux  of  strong  currents,  from  their’ connection 
with  the  rivers.  It  therefore  happens  that  vessels  on  the  eastern  coast,  when  overtaken  with  an 
adverse  wind,  are  obliged  perhaps  to  repeat  a tedious  passage  for  shelter  to  one  or  other  of  these 
estuaries,  when  a good  harbour  at  Stonehaven,  so  near  the  entrance  of  the  frith  of  Forth  would  not 
only  render  this  unnecessary,  but  would  likewise  be  the  means  of  saving  many  valuable  lives  and 
much  property.  u 

. To  take  a stiU  more  extended  view  of  the  local  advantages  of  the  hay  of  Stonehaven  and  the 
improvement  of  winch  the  harbour  is  susceptible,  it  may  be  staled,  that  it  is  capable  of  becoming  a 
rendezvous  for  some  of  the  lower  classes  of  His  Majesty’s  ships  of  war  allotted  to  the  protection  of  the 
trade  in  the  north  seas  as  there  will  be  about  17  feet  water  at  half-tide,  and  25  feet  at  high-water 
between  the  pier-heads  by  the  plan  represented  in  dotted  lines.  Now  the  usual  draft  °of  water 
ot^ngates  and  sloops  of  war,  with  six  months’  provisions  on  board,  is  from  14  to  18  feet 
The  bay  of  Stonehaven  affords  very  good  anchorage  with  off-shore  winds;  and  the  access  from  the 
open  sea  to  the  harbour  is  so  immediate,  that  a tack  or  two  will  enable  vessels  to  clear  the  land  if 
tta  weather  be  any  way  moderate.  Although  the  Reporter  would  by  no  menus  be  understood  to 
hold  this  up  ns  a naval  station,,  yet  for  the  accommodation  of  a cruiser  or  two  it  unquestionably  holds 
out  advantages,  in  a public  point  of  view,  whicli  no  other  place  upon  the  north-east  const  of  Scotland 
rastm  n 111  4=  north-east  entrance  of  the  principal  estuary  on  the 

Wood  of?  °f  °reat“'tain.  Its  connexion  with  the  German  Ocean  and  North  Sea  is  immediate. 
lha4„  frlrgfrH30t|.S0  ?,  es  "P.  the  Frith  of  Ford,,  or  Murray  Frith,  as  in  the  roads  of 
2 T m8*7!,  ?*°"ehaTen  ls  ln  **“s  "spect  "Oil  situated  for  becoming  an  intermediate 

LeitT  shrtT  o L 1?  ”d  146  °1'kl‘ePs>.f  s»cl>  “ distance  to  the  northward  that  the  admiral  on  the 
L flf,o  V.  S14  '”11'  commanders  of  ships  at  Stonehaven  with  greater 

SsSScd  fhMoBl  4 0f  idmlralt£  ,do  mth  Yarmouth,  especially  if  telegraphic  signals  were 
SLhmert.  h 1 d circumstances  of  the  intervening  land  being  highly  favourable  to  such  an  esta- 

the^nLiH^  1,011  °Ut  great  i“aucemend|  for  tho  town  of  Stonehaven,  and 

“ S tSS. V togetta  with  such  advantages  to  the  shipping  and  iom- 
mean7wTlf  he  JLfrf  , ’ “4  hl"f  “ *°  tlle  pullic  servi“  of  the  country,  «■»*  » « hoped 
questionable  utility?’’64  ’ ““"‘g  h“  "e0Eisa,'y  funds  *°  carry  into  effect  a work  of  such  un- 

tonnaie1Ses“»vfUIo  °f  Ston*™.  F10!1  at  Present  only  about  1001.  sterling  per  annum.  The 
W“h  praaenl  vaIue  of  a,’d  th8  expensive  nature  of 

heavy  elouXunl  .b  “ “ndlt101'  »f  ‘>'e  harbour,  the  dues  exigible  seem  to  bear 

of  tMs  1 tb0gRe3L - “"r  thf 1 < "queiit  «,  compared  wit],  the  security  it  affords.  As  a pmof 

while  moored  in  the  hstrlwmr  ?in^ed  bya  sblPmaster,  that  the  damage  which  his  vessel  had  received 
tomS - it m 11,0  mo"a'.of  October  last,  would  cost  401.  sterling 
or  less  and  one  vessel  in  r i ? the  vessels  then  in  the  harbour  had  received  damage  more 
such  ak  the  V**™1?  had  her  Attorn  ^d  quite  open  by  beating  on  tbe  ground.  Yet 

toadvmtSeoS  c J ^ ?tonebfven  h*rho™>  that  even  in  its  present  state,  under  all  these 

Reporter^as ^itae^UtnS!a?niffi,  mucb  res01'ted  to  by  vessels  of  a small  draft  of  water;  and  the 
Aberdeen  Bay  to  aet  into  ATW1  8ett™g  into  Stonehaven,  which,  after  waiting  a day  or  two  in 
entered  in  safety.  ^ een’  was  obbged  to  slip  her  cable  and  run  for  Stonehaven,  where  she 

improved  stale  erf ^thi/ bafKm°^  coni°ct.ure  to  say  wbat  increase  of  revenue  might  be  made  from  an 

however,  that  the  direct  tfade  of  the  town  of 
perhaps  rise  in  the  nrnrinrtl™  r.r  v ’ j i!  coasting  vessels  taking  occasional  refuge  in  it  would 
description  entering *this  harlmm-  undr®d  to  °ne-  a collateral  inducement  to  vessels  of  this 
Dunnottar  Castle,  which  is  the  northern  linSt  n°tlc®d»-Jbat  Stonehaven  is  about  2 miles  north  from 


harbour  of  theSjdnin^^^  of?Mf^^^jSSi}-I,lerel5r  a tid®  barbour’  ,and  only  the  tbird 
been  let  for  unwards  of  700/  Lvi;n„  „ ' Arbroath,  for  many  years  past,  the  harbour-dues  have 

of  the  harbour  of  Stonehaven,  it  maf  SoSably' be «pectd thlf  th®6*  atte,nding  the  ^Provemen^ 
not  less  than  1000/.  J ° y De  expectea  that  the  annual  revenue  will  amount  to 

harbour, "yiVi'sucb  a mrasure  woulfmaniLtlv^ efficient;  return  for  the  full  improvement  of  this 

WrrtotubTS^^ 

ward  have  been  enabled  by  thie  means  *“0^  SS  iX'Selto  **  ^ 
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Th  Reporter  will  conclude  with  observing  that  there  cannot  be  a more  useful  work  between  the 
1 e L ^0  Orkneys  than  the  establishment  of  a safe  and  commodious  harbour  near  the  entrance 
r th*6  Frith  of  Forth,  such  as  the  one  which  is  the  subject  of  this  report,  which  might  be  entered 
by  coasting  vessels  at  all  times  of  tide,  and  even  by  the  lower  classes  of  His  Majesty’s  ships  of  war 

at  half-tide.  Robert  Stevenson. 


Appendix  C. 

Stonehaven. 

No.  1&2. 
Stevenson,  on  the 
best  means  of  im- 
proving the  Har- 
bour. 


Vdimate  of  the  Expense  of  building  a Jetty  to  the  Pier  on  the  east  side  of  the  Harbour  of  Stonehaven, 
and  of  projecting  a Pier  or  Breakwater  on  the  west  side,  deepening  the  Harbour,  and  rebuilding 
the  present  Piers , agreeably  to  apian  and  specification  of  the  work. 


To  cutting  rock,  and  preparing  the  foundation  of  the  outward  walls 
l of  the  jetty,  on  the  eastern  side  of  the  harbour  of  Stonehaven, 
being  372  superficial  feet,  at  6<f.  . . . • • 

To  7440  cubic  feet  of  squared  masonry,  laid  in  mortar,  in  outward 
walls,  at  9 d.  . • • • * . * * * 

To  791  cubic  yards  of  mound-stones  for  hearting  between  the  outward 
walls,  at  5s.  ...  • 

To  600  cubic  feet  of  squared  masonry  in  parapet  walls,  at  10rf. 

To  900  feet  of  pitching  work  over  the  mound-stones,  for  the  top  of 
the  pier,  at  Id.  .....  • * 

To  contingencies 


To  jetty  for  the  pier  on  the  eastern  side  of  the  harbour 

To  preparing  the  foundation  of  the  outward  walls  of  pier  or  break- 
water on  the  western  side  of  the  harbour,  being  2425  superficial  feet, 

To  12  750  cubic  feet  of  hammer-dressed  stone,  laid  without  mortar, 
in  outward  walls,  at  Id.  . . . ..  • 

To  1126  cubic  yards  of  mound-stones  for  hearting  between  the  out- 
ward walls,  at  2s.  6 d.  . . • • • • • 

To  2280  cubic  feet  of  squared  masonry  in  the  parapet,  at  9a.  . 

To  3800  feet  of  pitching  over  the  hearting  on  the  roadway,  at  lOtf.  . 
To  a , with  its  fixtails  and  tackle  for  warping  vessels 

To  contingencies  ....••••• 


£.  s.  d. 

9 6 0 
279  O 0 , 

197  15  O 

25  0 0 

26  5 0 
55  O 0 


10  2 1 

371  17  6 

140  15  0 
85  10  0 
158  6 8 
42  0 0 
35  17  0 


£.  s.  d. 


592  6 0 


To  projecting  a pier  on  the  western  side  of  the  harbour,  agreeably  to 
a plan  and  specification 

To  excavating  3333  cubic  yards  of  rock,  and  upfilling  in  the  bottom 
of  the  harbour,  to  reduce  it  to  a level  with  the  entrance  of  the  har- 
bour, at  3s.  . . • • • • : 

To  cutting  rock,  and  preparing  the  foundation  for  rebuilding  the 
outward  wall  of  the  pier  on  the  eastern  side  of  the  harbour,  being 
1200  superficial  feet,  at  6d.  ...... 

To  18,000  cubic  feet  of  squared  masonry,  laid  in  mortar,  in  outward 
walls  and  parapet,  at  9 d.  . - • • • 

To  rebuilding  1407  cubic  yards  of  hearting,  at  Is.  . . • 

To  3800  feet  of  pitching  work  on  the  roadway,  at  7 d.  . 

To  contingencies  ...•••••• 

To  rebuilding  the  pier  on  the  eastern  side  of  the  harbour,  exclusive 
of  the  jetty  ...«••••■ 
To  cutting  rock,  and  preparing  the  foundation  for  outward  walls  of 
the  pier  on  the  northern  side  of  the  harbour,  being  1800  superficial 
feet,  at  6 d.  . ■ . • * 

To  18,000  cubic  feet  of  squared  masonry,  laid  in  mortar,  in  outward 
walls  and  parapet,  at  9d.  . . 

To  1444  cubic  yards  of  hearting  for  the  piers,  at  2s.  . 

To  5700  feet  of  pitching  for  the  top  of  the  pier,  at  Id. 

To  contingencies  . . 

To  rebuilding  the  pier  on  the  northern  side  of  the  harbour  • ■* 


844  S 


3 


. 499  19 


0 


'30  0 0 

675  0 0 
70  7 0 
110  16  8 
88  12  0 


45  0 0 

675  0 0 
144  8 0 
166  5 0 
104  0 0 

~ . 1,134  13  0 

Total  . £4,046  ' 1 11 


Abstract  of  Estimate.  ^ 

To  jetty  for  the  pier  on  the  eastern  side  of  the  harbour  . . ♦ * 

To  pier,  or  breakwater,  on  the  western  side  of  the  harbour  • 

To  excavating  the  bottom  of  the  harbour  . . • • . * 

To  rebuilding  the  pier  on  the  western  side  of  the  harbour,  exclusive  of  the  jetty 
To  rebuilding  the  pier  on  the  northern  side  of  the  harbour . , • • 

u : Total 


£.  s.  d 
592  .$6  0 
844  8 3 
499  19  0 
974  15  8 
1,134  13  0 


• £4,046  1 11 
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Appendix  C. 


Stonehaven.  Statement  of  the  Capabilities  of  the  Harbour,  for  the  purpose  of  obtaining  funds  bv  .• 
No~183  /or  its  Improvement.  ’ y scnption, 

UMnTflS'toim-  i ^tS  VturaI  ai^a6oT,,  theharbour  of  Stonehaven  is  accessible  to  vessels  in  stress  of  “S', 

prove  lho  harbour  when  the  aPPrnach, to  most  other  harbours,  between  the  Moray  Frith  and  the  Frith  of  Forth T?  ’ 
Serous,  or  altogether  impractible : but  its  usefulness  in  this  respect  is  much  lessened  v,  v 
insecurity  arising  from  its  want  of  proper  piers  and  moorings— a circumstance  by  which  ve*  l the 
deterred  from  resorting  to  it  in  the  winter  months,  frequently,  it  is  feared,  to  the  loss  of  V “re 
property.  Some  years  ago,  Robert  Stevenson,  Esq.,  Civil  Engineer,  surveyed  it  with  a v E ^ 
improvement ; and,  in  his  report  on  that  occasion,  he  observed,  that,  “ between  the  Bay  of  fV  “ 1IS 
and  Leith  Roads,  and  between  those  again  and  the  Humber,  the  harbours  are  either  tide  liarh  °marty 


nexion  with  rivers.  It  therefore  happens,  that  vessels  on  the  eastern  coast,  when’  overtake^ 
an  adverse  wind,  are  obliged  perhaps  to  repeat  a tedious  passage,  for  shelter,  to  one  or  other  of  tl 
estuaries  when  a good  harbour  at  Stonehaven  would  not  only  render  this  unnecessary  but  would  n 
wise  be  the  means  of  saving  many  useful  lives  and  much  property.”  )IKe‘ 

The  benefit  which  the  adjacent  districts  of  country  would  reap  from  such  a harbour  is 
obvious.  On  this  point  Mr.  Stevenson  makes  the  following  observations  “The  county  of  Kin 
dine  is  somewhat  singularly  circumstanced  with  regard  to  its  harbours.  Although  bounded  h/f 
sea  fuUy  thirty  miles,  it  has  not  one  harbour  calculated  to  afford  shelter  and  security  to  the  m™! 
trifling  bark  in  a storm.  It  is  a fact  of  which  the  reporter  has  been  informed,  that,  in  consent 
ot  the  insufficient  accommodation  m the  harbour  of  Stonehaven,  vessels  cannot  be  freighted  to  exnn t 
gram  from  thence,  unless  at  a much  greater  expense  than  at  other  ports  on  the  co£t;  so  that  th! 
farmer  m the  neighbourhood  of  Stonehaven  is  obliged  to  sell  his  produce  at  a price  inferior  to  that 
to  n=,ghbour,  in  proportion  to  the  increased  rate  of  freight  which  the  grain-merchant  at  Stonehavra 
must  pay.  A better  harbour  at  Stonehaven  would  remove  all  these  inconveniences 
„„  “ ev,27  P.oin‘  °f  v‘ew>  before,  the  improvement  of  this  harbour  is  an  object  of  general  import- 
ance. This  improvement  those  now  in  the  management  of  the  town  are  anxious  to  promote  • 3 in 
forwarding  it,  the,  hope  for  the  support  of  the  public,  and  particularly  of  the  shipping  interest and 
:Lt"se  ™°{e,  lnjmed  lately  concerned  m the  prosperity  of  the  county  of  Kincariinl,  and  cLdn 
Sfiotal  f AberJe8nsh‘re’  10  whlcl‘  a 8°od  harbour  at  Stonehaven,  the  nearest  seaport,  wouldfc 

A plan  of  the  requisite  improvement  has  been  obtained  from  Mr.  Stevenson,  and  preparation  has 
Utn  .ft'/”  “ aWboation  to  the  approaching  session  of  Parliament  for  an  Act  to^arry  his  plan 
snnnoid  ft  ft'ft, 58  ?°”n  l8“>g  inadequate  to  the  expense  of  the  work,  which  it  is 

imposed  will  amount  to  about  70001,  it  is  found  necessary  to  solicit  the  aid  of  a public  subscription 
“y,an,0’ln‘>.'w‘1.1',eac“Ptalle;  and  for  subscriptions  of  IOOi,  or  upwards,  ft  sub- 
scribers shall,  if  they  require  It,  receive  assignments  to  the  harbour-dues  bearing  interest  from  the 
period  at  which  any  preferable  debt  it  may  be  necessary  to  incur  shall  be  paid  off.  “ 
nay  to  Se  S™aSfob.Sn.“  d”  T ft  ? °b>ai“d  ia>P">™g  the  harbour  of  Stonehaven,  to 

LCS  mwXto  exp^of  to"  3?  ACt’  the  “”“d  “ **  - 


No.  184. 

Second  Report  by  Ronnur  Smvxxsox,  Esq.,  C.E.,  on  the  elate  of  the  Harbour  and  tie  Imprint. 

No.  184. 

IS SS  respond™  ™th\rw1b3fn”  “ "?  ft  8nd  af  *><—,  the^poSf  'a^bi^?»- 

of  the  Harbour.  S““.w  S S”  dllS  ft  visitedftueiften,  whLe  hs  had 

aPt.^^d^o^ition  of  the  ^turnke3^of  fte^south^rTpier16  barboUr’  be  attended  paiti- 
wmt  ft  bbe  harbour  of  this  date,  it  will  readily  appear,  that  the 

the  »Xr„  p“i  and  the  * ftTuft  t0  W been  »»™aated  with  the  north  pier  exposes 
therefore  recommends  that  tV  ‘ tt°f  tbeftbour  v8?‘y  much  to  the  surge  of  the  sea.  The  reporter 
that  a breakwater  be  const™ /vf-rJ6'  88  down  in  dotted  lines  upon  the  plan,  be  now  built,  or 
as  also  delineated  in  red  colour  upon  <t?“’  .baxbonr’ ,in connection  with  the  southern  pier, 

was  originally  estimated  at  144aP  3s  lJ  Pand'  aft /“ft  of  thesa  via.  the  northern  jetty, 

nifutio^^ 

have  been  con- 

bead,  by  drawing  or  removing  several  of  tlftft  ft  I?  n“ke  a ''mporay  repair  upon  this  return- 
sound  materials,  and  securing  ?hPm  u,, ...  if  ston“  outward  face-wall,  replacing  them  with 

the  current  season,  this  pierSwill  bereft  in  a^e^v  S®”*  -UnleSS  this.rePair  be  made  in  the  course  of 
winter.  The  reporter  estimates  this  work  f"  Wltbstanding  the  «tor”8  °f 

ations,  at  501:  but  as  the  stones  of  thP  mL-  fme  addltl°nal  mound-stones  along  the  found- 

-s  taws  ... 

Excavations  to  a great  extent  have  been  made  upon  the  rock  called  Craig-my-care,  as  marked  on 
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the  plan,  having  been  let  as  a quarry  to  the  builders  of  Stonehaven.  The  reporter  considers  that  it 
would  be  injurious  to  carry  these  excavations  much  farther,  and  recommends  that  they  be  entirely 
confined  to  the  northern  margin  of  this  rock,  as  delineated  in  red  colour  upon  the  plan. 

Were  these  works  executed  so  as  to  ensure  the  safety  of  the  pier-head,  and  render  the  interior 
berthage  for  vessels  easy,  there  can  be  no  doubt  that  the  number  of  wind-bound  ships  frequenting 
Stonehaven  would  be  greatly  increased.  It  therefore  seems  to  be  the  direct  interest  of  those  con- 
nected with  the  prosperity  of  this  place  forthwith  to  accomplish  these  operations. 

Robert  Stevenson. 

To  the  Harbour  Trustees  of  Stonehaven. 


No.  185. 

The  Memorial  of  the  Parliamentary  Commissioners  and  Trustees  for  the  Harbour  of  Stonehaven, 
in  the  County  of  Kincardine,  to  the  Tidal  Harbours  Commissioners. 

Stonehaven,  Sept.  25,  1846. 

The  harbour  of  Stonehaven  was  formerly  under  the  sole  management  of  the  magistrates  and 
ieuars  of  the  town,  by  whom  a grant  of  it  was  obtained  from  the  Earl  of  Marischall  in  the  beginning 
of  the  seventeenth  century. 

Although  enjoying  peculiar  natural  advantages,  this  harbour  had  been  very  little  improved  by 
art ; and,  consequently,  while  from  its  favourable  locality  it  was  accessible  as  a place  of  refuge  to 
coasting  vessels  in  easterly  gales,  when  no  other  harbour  between  the  Frith  of  Forth  and  the  Murray 
Frith  could  with  safety  be  approached,  its  internal  accommodation  was  so  insufficient  as  greatly  to 
deter  vessels  from  frequenting  it  on  ordinary  occasions. 

In  the  year  1812  Mr.  Robert  Stevenson,  C.E.,  was  employed  to  make  a survey,  with  a view  to 
such  improvements  as  might  render  the  internal  accommodation  commensurate  with  the  natural 
superiority  of  the  harbour ; and  he  then  furnished  a Report  and  relative  Plan,  to  a copy  of  which, 
herewith  submitted,  the  Commission  is  respectfully  referred. 

Unfortunately,  the  funds  requisite  for  accomplishing  this  plan  were  not  attainable. 

The  harbour  therefore  remained  in  its  originally  imperfect  state  until  the  year  1825,  when  a 
modified  plan  for  its  improvement  having  been  furnished  by  Mr.  Stevenson,  and  the  requisite  funds 
having  been  provided,  an  Act  of  Parliament  was  obtained,  vesting  the  harbour  in  certain  Com- 
missioners and  Trustees,  and  authorising  the  execution  of  that  plan. 

Copies  of  the  Act  and  relative  Plan  are  herewith  laid  before  the  Commission. 

With  the  exception  of  a proposed  extension  of  the  old,  and  formerly  the  only  pier,  on  the  north 
side  of  the  harbour,  the  works  thus  projected  by  Mr.  Stevenson,  and  sanctioned  by  Parliament,  were 
executed,  and,  in  addition  to  them,  there  has  been  erected  about  1000  feet  in  length  of  sea-wall  along 
the  west  side. 

Subsequently,  two  jetties  were  built ; the  one  running  westward  and  inward  from  the  outer  end  of 
the  south  pier,  and  the  other  extending  towards  it  from  the  land  ; leaving  between  them  an  opening 
of  50  feet.  By  these  jetties  an  inner  harbour  with  still  water  has  been  formed,  in  which  vessels  lie 
moored,  and  load  and  discharge  in  security.  The  other  division,  or  outer  harbour,  also  accommodates 
vessels  when  occasion  serves.  The  area  of  both  is  about  5 acres. 

With  the  sanction  of  the  Board  of  Northern  Lights,  leading  lights  have  been  provided.  They  are 
found  of  great  benefit  to  vessels  taking  the  harbour,  and  even  useful  to  vessels  passing  north  to 
Aberdeen,  which,  by  keeping  the  lights  in  a certain  hearing,  are  enabled  to  direct  their  course 
with  precision,  without  the  risk  of  running  too  near  the  land,  or,  for  avoiding  that  risk,  taking  too 
great  an  offing. 

By  all  these  improvements,  this  harbour,  at  a cost  of  upwards  of  9000/.,  has  been  rendered  commo- 
dious for  the  trade  of  the  place,  and  instead  of  being  as  formerly,  from  its  internal  insufficiency, 
rather  shunned,  unless  on  occasions  of  imminent  emergency,  it  now  proves  an  acceptable  refuge  to 
wind-bound  vessels  at  all  times,  and  its  easy  approach  has  been  the  means  of  saving  many  vessels 
from  destruction. 

The  Memorialists  would  not,  on  their  own  judgment  alone,  have  presumed  to  suggest  the  locality 
of  this  harbour  as  being  more  than  any  other  between  the  two  Friths  suitable  for  a harbour  of  refuge. 
They  are,  however,  emboldened  to  submit  it  in  this  respect,  for  the  consideration  of  the  Commission, 
by  the  concurring  opinions  of  many  intelligent  and  disinterested  seafaring  men  conversant 
with  the  contingencies  of  the  navigation  of  this  coast,  and  more  especially  are  they  encouraged 
by  the  opinion  of  Mr.  Stevenson,  as  expressed  in  his  Report,  to  which  they  have  already  taken 
the  liberty  of  referring. 

Mr.  Stevenson’s  professional  eminence,  and  his  familiar  acquaintance  with  all  the  means  by  which 
the  convenient  and  safe  navigation  of  the  east  coast  of  Scotland  may  be  promoted,  are  well  known, 
and  his  strong  recommendation  of  this  harbour  for  an  establishment  similar  to  what  is  now  in  view 
was  given  upwards  of  30  years  ago,  long  before  the  locality  of  harbours  of  refuge  was  matter  of 
public  discussion,  and  long  before  any  competition  for  a preference  in  the  choice  of  their  locality  was, 
or  could  have  been,  heard  of. 

By  all  the  information  and  authority  to  which,  in  the  course  of  a careful  inquiry,  the  Memorialists 
have  found  access,  they  are  confirmed  in  their  own  belief  that,  of  all  situations  between  the  Frith 
of  Forth  and  the  Murray  Frith,  the  locality  of  this  harbour  is  the  most  eligible  for  a harbour 
of  refuge. 

For,  in  the  first  place,  situate  midway  between  the  two  Friths,  it  presents  the  most  central  and 
accessible  place  of  refuge  to  vessels  which,  overtaken  by  adverse  weather  on  the  intervening  range  of 
ooast,  are  unable,  to  make  either  of  these  estuaries. 

secondly.:  having  regard  to  the  very  extensive  shipping-trade  of  Aberdeen,  a much  greater  number 
o vessels,  liable  to  the  contingencies  of  adverse  winds  and  a lee  shore,  pass  through  the  bay  of  Stone- 
- If”’  “an  have  occasion  to  pass  near  any  other  port  to  the  north  of  Stonehaven. 

hirdly : it  may  warrantahly  be  assumed  as  an  unquestionable  fact,  that  this  harbour  offers  a safe 
1”  eaater'y  storms,  when  no  other  harbour  between  the  two  Friths  is  accessible. 

ourthly : taking  advantage  of  the  protection  already  existing  in  the  projecting  headland  embracing 
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the  harbour  and  a part  of  the  bay  on  the  south,  an  extension  of  works  sufficient  for  a harbou 
refuge  can  be  accomplished  with  facility  and  at  a moderate  expense.  r °* 

On  these  grounds,  the  Memorialists  respectfully  desire  to  bring  the  case  of  Stonehaven  harb 
under  the  consideration  of  the  Commission.  onr 

By  authority  of  a General  Meeting  of  Harbour  Commissioners, 

Pet.  Christian,  Chairman . 


No.  186. 
Income  and  Ex- 
penditure- 


No.  186. 


Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


Jas.  Tindal,  Clerk  to  the  Harbour  Commissioners. 
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ABERDEEN. 


No.  187. 

Examining  Commissioner. — Captain  Washington.  R.N.,  F.R.S. 

"Prevent : The  Lord  Provost;  A.  Hadden,  of  Persley,  Master  of  Shoreworks ; Bnillie  Forbes  ; 

Raillie  Henry;  Baillie  Williamson;  J.  Angus,  Town  Clerk ; A.  Gibb,  Civil  Engineer;  A. 
HFNDF.nsoN,  Advocate;  A.  Tourie,  Advocate;  D.  Chalmers,  of  Westburn ; A.  Anderson, 
Advocate-  It.  Mitchell,  Shipowner;  W.  Fraser,  Merchant ; W.  Gordon,  Ship  and  Insurance 
Broker-  A.  Black,  Merchant;  B-  Catto,  Shipowner:  J.  Leslie,  Manufacturer ; The  President 
of  the’ Society  of  Advocates;  The  Convener  of  the  incorporated  Trades;  T.  Richmond, 
Inspecting  Commander  of  the  Coast  Guard  ; The  Collector  and  Comptroller  of  Her  Majesty  s 
Customs.  Lieutenant  Sanderson,  R.N.,  Coast-Guard,  Don  Station ; Dr.  McGn.Llvn.AY,  Pro- 
fessor of  Natural  History,  Marischal  College;  G.  Davidson,  Merchant;  W.  Allardyce  Mer- 
chant; W.  Hood,  Ship-builder;  Leslie  Clark,  Merchant ; J.  Buyers,  Shipowner;  A.Duthie, 
Shin  builder-  R.  Matthew,  Manager  of  the  Aberdeen  and  London  Steam  Navigation  Company; 
a Thomson,  iun.,  Shipowner  and  Iron-founder;  J.  Hector,  and  A.  Hector,  Tacksmen  ot 
Salmon-fishings;  A.  Martin,  Manager  of  the  Merchant  Seamen’s  Fund  ; The  Captain  Pilot 
nfPort-  The  Harbour-Masters  of  the  Port;  The  Keeper  of  the  Girdleness  Light ; Ihe  Keeper 
of  the  Harbour  Leading  Lights  ; The  Keeper  of  the  Tidal  Pier  Light  and  Flag;  A.  A.  Symmers, 
Shipowner  and  Shipmaster;  A.  Morrison,  late  Master  of  the  “City  of  Aberdeen  London 
Steamer;  J.  Berry,  Nautical  Instrument  Maker,  &c. 
r Detailed  plans  of  the  harbour  on  a large  scale,  showing  the  intended  alterations,  were  laid  on  the 
table;  a model  of  the  works  and  of  the  entrance  of  the  harbour,  with  the  proposed  breakwater  by 
Mr.  Abernethy,  C.E.,  was  also  exhibited .] 

Mr  Angus,  Town  Clerk,  examined.-Has  been  clerk  to  the  harbour  for  about  twelve  years.  The 
harbour  and  all  its  property  belong  to  the  town,  in  virtue  of  various  royal  charters  con  Rimed  by 
subsequent  Acts  of  Parliament.  It  is  at  present  so  held,  subject  to  the  existing  Harbour  Act.  The 
first  Act  of  Parliament  obtained  for  “ deepening,  cleansing,  and  making  more  commodious  ^Har- 
bour of  Aberdeen,  for  erecting  piers,  quays,  &c.,”  was  in  1773.  In  1795  another  Act  was  obta  ed 
for  alterin'1'  and  enlarging  the  powers  of  the  previous  Act.  In  1797  another  Act  was  obtained,  ch  efly 
for  th^  purchase  of  properties  in  and  about  Footdee.  Then  came  the  Act  of  1810  wh.ch  was  the 
leading  Act  for  the  improvement  of  the  harbour.  It  contemplated  the  erection  of  wet  docks,  graving- 
docks  extending  the  north  pier,  making  new  quay  walls,  altering  the  course  of  the  mer  Dee , &c., 
according  to  a plan  of  Mr.  Telford.  In  1813  a Supplement  Act  was  got  to 

of  properties  at  Footdee  required  for  these  operations.  In  1829  an  Act  was  obtained  f°r  ^’Unuing 
^improvements  of  the  harbour,  according  to  a plan  by  Mr.  Telford ; 

(1843)  was  passed  to  complete  the  improvements,  by  the  construction  of  a wet  dock  and  the  various 
LprwnrJnow  in  nrmrress.  according  to  the  plan  of  Mr.  Abernelhy,  the  resident  engineer.  The 

i the  Magistrates  and  Council.  By 
1 Trades,  elected  by  these 

bSierrefpMlWelf,  w«re  conjoined  with  the  Council  In  tile  management.  Mr.  Angus  then,  at  the 

n 

i vote  for  or  be  elected  a Commissioner  who  is  not  either  a Burj 
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other  works  now  in  progress,  according  to  the  plan  ( 
management  of  the  harbour,  np  to  the  Act  of  1829,  was  rested  in  tile  Magistrates  an.  Council.  By 
that  Act,  lire  Burgesses  of  Guild,  and  one  member  of  the  Incorporated  Trade. . < 
bodies  respectively,  were  conjoined  with  the  Council  in  the  managem  n • . o of-  t’he 

request  of  the.  Commissioner,  gave  an  explanation  of  the  causes  which  . /-iq43-\  are 

which  were  applied  for  in  182S  and  1829.  The  Commissioners  under  the 

-the  Magistrates  and  Town  Council,  10,  Burgesses  of  Gudd  9 ; membem  ^”-PrT“„rS  of 


Guild  or  a Lmte7”nVco;m:iS  Trade.,.  Each  Burgess  .of  GuM,  no,  j 
from  the  Gnildry  Charitable  Funds,  is  entitled  to  role  in  the  election  of  ^ 

sinners ; and  Burgesses  of  Guild,  qualifier]  to  he  elected  Commissioners,  must  stand  rated 
roll  of  the  city,  upon  trade  or  business,  to  the  extent  of  2000!.  or  upwards,  or  be  ow 
right  of  at  least  100  tons  of  shipping  registered  at,  and  belong, ngbv Ihe  port. 

member  of  the  Incorporated  Trades,  not  in  receipt  of  aid  from  e r-  Tncornorated  Trades 

title, I to  role  in  the  election  of  Trades  Commissioners ; and  members  of  th. 

qualified  to  be  elected  Commissioners,  must  stand  rated  jn  50  (0n5  of  sllippi„g 


to  the  extent  of  1000?.  or  upwards,  or  be  owners  in  tueu  u»"  ------  , j ns'Bar- 

belonging  to,  and  registered  at,  the  port.  One  partner  i of  any  plfn-ible  to  be  a Com- 

gesses  of  Guild  within  the  city,  and  rated  as  above  to  „e^5e 

mi, sinner;  and  for  ever,  additional  sum  of [_M00L.  one  »^'P"c"rporele/T^es  within  the  city 


applies  to  companies  carrying  on  business  as  members  ot  tne  n^orP  . , . . ■ ,ue 

— the  qualifications  being  1000?.  each  partner.  The  meetings  of  e . , reirularlv.  The 

Town-hall.  The  reporters  of  the  newspapers  get  notices  of  each  meeting,  g V- 

present  system  appeared  to  work  well,  and  to  have  the  confidence  o e p • . Board  in 

The  Commissionbr  then  asked  for  the  minute-books  letter-books  , &c. , of  ^ H«bow  Board,^ 

charge  of  Mr.  Angus,  which  he  examined  and  declared  himself  perfec  y s Tidal  Harbours 

that  at  no  port  at  which  he  had  been  had  the  returns  to  thequer.es  transmitted  by  the  T, dal  Harbours 
Commission  been  so  accurately  and  fully  answered  as  at  the  port  of  A er  e , , Mr.  Angus, 

the  Commissioners  were  much  indebted  to  the  energy  and  industry  o , rp  ’ t subject 

Mr.  Reid,  Treasurer  and  Collector  to  the  Harbour  Board  was  next  «mined.  The  h rsMraJJ 
on  which  he  gave  evidence  was  the  increase  of  the  revenue  of  the  port,  w , ^ . ’ 

(fie  course  of  twenty  years.  The  rate  of  increase,  since  1810,  he  gave  as  o ow 

£.  s-  d. 

1810  7,214  11  8 

1820  9,378  11  11 

1830  12,347  6 1 

1840  17,874  3 5 

1845  23,760  8 7 . . . 

The  rates  are  levied  upon  goods  and  shipping,  and,  since  the  alteration  of  the  rates  by  the  existi  D 
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A.C1  (1843),  the  revenue  hail  areally  increased.  There  were  no  complaints  against  the  s,.i. 

Ill  use,  nor  was  it  intended  to  raise  the  present  rales,  although,  were  it  found  necessary  to  t now 
Board  had  the  power  to  raise  them  25  per  cent.  His  experience  had  led  him  to  believeV,°,’  S' 
shipping  would  increase  with  increased  accommodation.  The  harbour  debt  was  the  nevt  v the 
This  amounted,  in  September  1845,  to  the  sum  of  upwards  of  18 6,6161.  Xt  subje'd- 

Commissioner. — Would  you  state  when  this  debt  commenced,  and  how  increased? 

Mr.  Reid  gave  the  debt,  at  various  periods,  as  follows : — 

The  debt  for  the  year  1810  was  £ 29,000  0 0 

„ 1829  „ 112,090  0 0 

» „ 1S43  „ 172,4 11  0 0 

„ 1845  „ 18G,67()  5 0 

The  expenses  of  dredging,  &c.,  are  upwards  of  1000/.  a-yeur.  The  charge  for  maintaining  A. 

harbour  lights  is  335/.,  and  the  revenue  from  light-dues,  308/.  The  trade,  of  the  port  aniomfio* 
about  322,000  tons — the  foreign  being  about  24,000  tons  ; and  the  coasting,  298  000  tons  Th° 
tonnage  belonging  to  the  port  is  about  45,000  tons.  There  are  207  sailing  vessels  belonmn*  t/n,! 
port,  amounting  to  38,062  tons,  and  14  steamers,  6438  tons.  One  of  the  steamers  is  of  linn 
burden.  lluu  ions 

Some  questions  were  then  put  relative  to  the  expense  incurred  in  obtaining  the  various  A»f« 
required  for  the  improvement  of  the  harbour.  Acls 

Mr.  Reid  gave  the  history  of  these  Acts.  The  Act  of  1810,  he  said,  had  cost  1498/.  in  conse 
quence  of  opposition,  many  parties  objecting  to  it  on  the  ground  that  it  raised  the  dues  from  u tn 
the  barrel  bulk.  The  Act  of  1813,  being  merely  supplemental  to  this  Act,  was  unopposed  In 
1828  an  Act  was  applied  fur  to  continue  the  improvements,  as  only  three  years  had  to  run  of  th* 
term  specified  in  the  Act  of  1810.  This  bill  was  much  opposed,  on  the  ground  of  a desire  to  add 
^‘eJ,me™bers  t0  tlie  corporation  in  the  management  of  the  harbour.  The  bill  was  lost— ex  Dense 
1946/.  Next  year  (1829)  another  bill  was  applied  for  and  obtained.  By  this  Act  a new  Harbour 
Board  was  constituted,  and  the  term  for  completing  the  works  limited  to  twelve  years.  Another 
mW£La  appI'ecl  P°,r  111  1839>  chiefl7  for  the  equalization  of  the  dues,  and  met  with  much  opposition 
Mr.  Angus.—’ That  measure  was  opposed,  not  as  respected  the  dues  alone,  but  on  the  ground  that 
the  improvements  ought. to  be  allowed  to  lie  over  for  some  time,  in  order  that  the  surplus  revenue 
might  go  to  the  liquidation  of  the  harbour  debt.  In  1843  (the  existing  Act)  there  was  much 
expense  incurred  in  the  necessary  preparation  for  forwarding  the  bill  then  obtained.  Much 
information  had  to  be  procured  from  other  ports,  and  very  many  meetings  were  held  with  shipowners 
merchants,  manufacturers,  traders,  and  others,  for  adjusting  and  regulating  the  rates  of  dues  both 
on  goods  and  shipping  and  long  and  valuable  reports  were  drawn  up  and  published,  for  which  the 
public  were  chiefly  indebted  to  the  late  Mr.  Thomas  Banmerman. 

Commissioner.— Yes;  and  the  documents  were  very  ably  prepared.  There  ought  always  to  be  a 
sufficient  number  of  shipowners  in  the  Board.  J 

, ^ ofJ'lT"?'1!'  n,uraleI  of  d'eted  commissioners  by  the  Act  of  1829  was  six,  by  the  existiiw 

Act  ot  1843  it  ts  twelve,  and  amongst  these  are  merchants,  manufacturers,  shipowner!,  and  othei 
engaged  in  trade  and  commerce.  ’ 

,nd ' S’? "K,“d  t0  P“'i™entnry  expenses,  attorneys’  fees,  the  payment  of  witnesses, 
IflVa  , a chan“  °*  ieine  d“”e  m"‘T  with  in  similar  cases  in  future,  for  which' 
S your,  countryman,  Mr.  Hume,  M.P.  It  is  proposed,  instead  of  receiving 

Which  ’ll  I “Parliamentary  committee,  to  appoint  a commission  to  take  evidence  on  the  spot, 
which  will  be  much  less  expensive,  and  it  is  hoped  will  serve  the  object  intended  fully  as  well, 
shown  Jr0CMded  kB  evidence.— He  stated  the  various  heads  of  expenditure,  as 

J ” ‘ ? printed  accounts.  There  was,  he  said,  no  omission  or  neglect  ill  lho  collecting  of  He 
s3.TcanS.  • ”u”fcer  of, .col,ef  10f  ™ld=r  him-  The  dues  can  be  raised  25  per  cent.,  should  the 
^ ,s  f™'110?  the  increase.  Of  the  shipping  trading  to  die  port  he  gave  die  fol- 
f t T w number  of  arrivals  was  1500, • the  tonnage,  M0, 507-vessels  em- 

S1;  10,654  tons— cessels  employed  in  tile  coasting  trade,  1419 ; 129,853 
985490  w h ,am,va!s  '™re  2246  ; 248,598  tons.  In  1845  the  arrivals  were  2234  vessels; 
tor.s_w.iW  r°raS!  hade,  164  vessels ; 21,146  tons— coasting,  2070;  264,344 

of  dues  nr].s  L * dhW  tons.  There  have  been  no  complaints  given  in  on  the  subject  either 
Tl,ere  Imd  formerly  been  on  the  score  of  lying  aground;  and 
to  this  uort  Thi^erc  a?ts,on  tbat  account,  being  obliged  to  give  higher  freights  to  vessels  to  come 
M ^0uld  be  rem°ved  when  the  dock  should  be  completed, 

of  Aberdeen  Hafh^nreS1  ent  Engineer,  t examined. — He  gave  a brief  history  of  the  improvements 
a bar  nearlv  drv  at  jV7/3,Wllen  td”rf'  was  no  North  Pier.  At  that  period  there  was 

the  river  JLA  w.a  . eaased  by  the  influence  of  easterly  storms  choking  up  the  embouchnre  of 

rent.  Mr  Smeatnn  in  tnnrT  Stat2’  1°™  ''‘antof  a sufficiently  powerful  and  well-directed  outgoing  cur- 

view first  to  nrnterk  (h  ' >'  W0Jected  the  North  Pier,  in  doing  which  he  hod  a two-fold  object  ia 

SIs^  anheco^?  to  Tw'  fr0m  btin&  doited  “P  with  land,  particularly  in  north-easterly 
tidal  mlrent  whfh'  TP’  **“  d.'T°s,t  bro“Sht  d»wn  by  the  river  more  within  the  influence  of  the 
o fcTswered  its  sw"pl1  round  the  Girdl“«s  Point.  The  pier,  one  thousand  feet  in  length, 

in  »d  IrZtoH  v,?i  p ’ “S  ‘ S'"“"  deplh  0f  W,ler  stained. F In  1797  Mr.  Rennie  was  called 
thM  MrP  Rentoe  Ire  ‘"lProve“ei’ta-  "'“ch  were  not  carried  into  effect ; but  it  is  worthy  of  remark 
l S h d°?'  aUlT’h  in  a different  site  to  the  one  now  being  carried 

great  Sneer'  Tn  lBOa  mS If  4 “s  ? P"“d  ‘he  ne"‘sily  °f  a We‘ dock  ™5  aPPar“*  10  lh" 
ISSl.  aocordtol  .02u“^ a T,lf°rd  was  first  consulted ; and  in  1810  a Bill  was  procuredforim- 
d^rTve  Sion  O?  rhS  • to  lhe  “‘“cion  of  the  North  Pier,  the  constructing  of  a wet 

o^.wSrnnr.S,h  rU“:  “dfcfmalionof.SpillMtcr  Channel.  In  an  engineering  point 
to  contain  its  waters  *n  ^^essi  J tbls  *atter  work — the  present  river  channel  was  quite  sufficient 
wot ’thick”  l ? -d-11  lbe“  improvements  were  carried  out  in  1829,  except  the  formation  of  a 

qnay.walla  clone  being  bu.lt.  I„  1840  he  became  engineer;  had  his  attention  first 
h n 'S^toiise  o.  the  end  of  the  North  Pier;  disapproved  of  it,  and 
tow.3b.Mlihr  .wt'lK1‘°II°,iead“S  !S!hls’  "iich  were  erected.  Had  next  turned  his  attention 
u:  >-  • . , e,  af  ?ur  en  ranee.  To  remove  these  had  recommended  the  removal  of  Aber- 

crombie s jetty,  and  the  buildmg.of  a retaining  wall,  and  embanking  from  Point  Lavy  westward.  Was 
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not  permitted  to  carry  out  first  suggestion;  the  second  was  carried  out,  and  found  so  far  effective,  that 
the  steamers,  which  were  constantly  grounding  and  lying  there  whole  tides,  had  never  done  so  since 
the  execution  of  this  work.  Had  widened  the  harbour  to  a great  extent;  removed  all  the  old  pauls 
or  warping-posts,  surrounded  with  large  masses  of  stone;  and  the  stuff  dredged  out,  on  his  recommend- 
ation, had  been  deposited  in  the  gaps  of  the  bents,  or  sand-hills,  between  the  links  and  the  sea,  pro- 
tecting them  from  the  encroachments  of  the  wind  and  sea,  and  forming  valuable  ground.  Mr.  Aber- 
nethy  strongly,  at  an  early  period,  recommended  the  widening  and  deepening  of  the  river  Dee,  so  as 
to  have  a uniform  depth  of  channel  from  the  Chain  Bridge  to  its  mouth.  The  only  objection  to  this  at 
the  time  was,  the  interference  with  the  rights  of  the  salmon-fishers.  The  alteration  of  the  course  of 
the  river,  he  urged,  would  he  productive  of  great  advantages.  There  is,  immediately  beneath  the 
Suspension  Bridge,  a very  deep  pool,  and  contiguous  to  it  outward  an  extensive  shallow,  so  that  during 
speats  great  quantities  of  gravel  are  brought  down,  causing  the  formation  of  banks  at  the  river  moutln 
The  want  of  uniformity  in  the  beds  of  rivers  was  one  great  cause  of  bars.  The  river,  if  diverted  and 
improved,  would  tend  much  to  deepen  the  entrance  channel.  Did  not  think  the  harbour  entrance  de- 
pended altogether  on  tidal  or  backwater — a good  deal  to  the  natural  discharge  of  the  river.  Some 
estuaries  did,  as  that  of  the  river  “Yllian,”  which  was  mainly  kept  open  by  backwater,  the  natural 
discharge  being  very  small.  The  tide  flows  two  miles  up  the  Dec.  As  engineer  of  the  Bill,  1843,  he 
projected  the  following  works: — The  formation  of  a paved  slope  south  side  of  harbour  entrance;  ex- 
extension of  Point  Law;  formation  of  a dock  in  tidal  harbour,  having  an  area  of  thirty-four  acres' 
and  a main  sewer  or  culvert  for  the  drainage  of  the  city.  Of  these  were  executed — the  large  coffer- 
dam for  lock  ; sewer,  with  a.  small  exception,  under  the  canal ; masonry  of  lock  more  than  half  com- 
pleted ; the  Provost  Blaikie’s  Quay  up  to  Return  Walls;  the  Upper  Dock  nearly  excavated.  Waterloo 
Quay,  which  was  not  water-tight  or  sufficiently  deep  founded,  is  to  be  rebuilt.  Did  not  propose 
to  under-pin  any  old  walls ; the  depth  alongside  of  them  to  be  ns  at  present — at  (be  new  quays  nine- 
teen feet  ordinary  springs.  One  thousand  leet  of  new  wharfage  would  be  completed  in  April.  In 
the  end  of  1848,  the  dock,  he  anticipated,  would  be  ready  lor  the  reception  of  vessels.  The  portion 
of  back  or  tidal  water  locked  in  would  be  considerable — that  of  the  whole  harbour  was  28,000,000 
cubic  feet;  this  would  be  compensated  for  by  the  diversion  of  the  river  Dee  giving  full  effect  to  the 
outgoing  current,  the  increased  area  of  the  new  channel,  and  proposed  tidal  basin.  Pie  considered 
the  rights  of  the  salmon-fishers  a great  obstacle  to  the  improvement  of  the  harbour. 

Mr.  Angus  stated,  in  answer  to  a question  from  the  Commissioner,  that  the  Council  had  at  one 
time  possessed  the  property  of  the  Dee  fisheries  in  that  portion  of  the  river  alluded  to,  but  had  sold 
them  upwards  of  a century  ago,  reserving  the  feu-duties  in  their  own  hands. 


Mr.  Abernetiiy  then  proceeded  with  his  evidence  on  the  subject  of  the  Harbour  Improvements. 
He  was  perfectly  satisfied  with  the  sufficiency  of  the  works  at  present  in  progress.  They  were 
founded  on  sandy  clay,  having  gravel  beneath.  Nothing  had  given  way  since  their  com- 
mencement. They  were  built  of  Aberdeen  granite,  greenstone  from  North  Queensferry,  and 
freestone  from  Dundee.  lie  had  heard  repealed  complaints  regarding  the  uneven  boLiom  of  the 
present  harbour ; but  more  from  the  steam-companies,  whose  vessels  had  fixed  berths  dredged  to 
receive  them.  These  complaints  would  be  obviated  by  the  wet-dock.  The  dock  would  contain  3-1 
acres;  the  lock  60  feet  wide,  250  feet  long  between  the  gates;  21  feet  water  on  the  sill;  the  single 
entrance  70  feet  wide.  The  gates  were  to  be  chiefly  of  iron,  on  the  principle  of  a caisson.  The 
lock  would  lake  generally  four  minutes  in  filling.  The  lime  of  passing  depended  on  the  activity 
of  the  persons  employed  ; probably  ten  minutes  would  be  required.  In  order  to  avoid  loss  of  time  and 
water  in  locking  in,  small  vessels  had  an  intermediate  pair  of  gates  in  the  lock,  which  removed  any 
objections  on  that  point.  The  tidal  harbour,  by  the  erection  of  the  slope  on  the  south  side  of  the 
entrance,  would  be  less  subject  to  the  swell  of  the  sea  in  gales  than  at  present.  The  harbour  was 
rendered  more  unquiet  than  it  might  be  by  the  rebound  of  the  wuves  from  the  south  pier  against  the 
Aorth  Capstan  Point,  which  latter  erection  ought  to  be  removed,  j 


In  reply  (o  a question  from  the  Commissioner,  Mr.  Arernetiiy  pointed  out  the  plan  of  a break- 
water proposed  by  him,  shown  on  a model  of  the  harbour.  This  breakwater,  he  urged,  would  be  of 
great  advantage — 20  acres  at  least  of  good  and  safe  anchorage,  with  a depth  of  25  feet,  low-water, 
ordinary  spring-tides,  would  be  obtained  within  it.  It  would  form  an  excellent  harbour  of  refuge  in 
itself,  and  effectually  protect  the  present  harbour  entrance.  The  Newcastle  schooner  rode  at  anchor 
within  the  space  proposed  in  a gale  for  twenty-four  hours,  and  sank  at  her  moorings.  Such  was  the 
mV''  folding-ground.  A number  of  vessels  had  been  lost  nenr  the  mouth  of  the  harbour  that 
would  have  been  saved  had  (he  proposed  breakwater  existed.  They  would  get  slone  for  the  erection 
o the  work  close  at  hand.  He  had  made  a probable  estimate  of  the  expense  of  the  undertaking : it  was 
more  than  the  harbour-funds  would  at  present  afford,  whalever  they  might  do  hereafter.  He  thought 
e work  ought  to  be  a national  undertaking,  as  it  would  be  attended  with  national  advantages. 
Commissioner. — Since  you  have  got  stones  so  near,  why  go  to  Queensferry  for  greenstone? 

Mr.  Abernethy.^ — '^e  stones  there  are  not  of  a nature  or  size  that  would  suit  the  dock;  the  stones 
a could  be  procured  there  would  do  for  a breakwater,  but  not  for  the  lock.  Had  caused  tidal  obser- 
^a  ions  to  be  made  for  some  time  night  and  day  ; and,  for  his  own  information,  was  making  them  just 
rp?w  j”  ‘"e  coffer-dam,  such  as  would  enable  him  to  furnish  information  to  the  Admiralty  for  tide-tables, 
th  6 8r°?^r  was  deepened  generally  at  least  two  feet.  There  were  fixed  tidal  indices  : fifteen  feet  on 
ese  was  high  water,  ordinary  springs,  which  was  the  datum  he  had  observed  in  all  his  surveys  and  plans. 

of  rahhPIBB’  En=ineer>  ’n  S*v'nS  his  evidence,  stated  that  the  foundation  of  the  north  pier  was 
>p.  . e‘st<)ne,  thrown  down,  not  placed.  Thefoundations  were  rubble,  with  a casing  of  ashlar-work, 

hor  T f?ave  way  several  times,  and  was  only  found  to  be  secure  after  the  erection  of  the  present 
iroiTb  06  P0”11’  which  was  designed  by  Mr.  Telford.  The  stones  are  clamped  together  by  strong 
j • ars>  and»  instead  of  any  of  those  at  the  point  being  carried  away,  it  was  seen  that  any  stones 
mip-ht1!! * a Vkinity  P°'nt  had  a tendency  to  move  towards  it.  The  passage  along  the  north  pier 
ou^ht  ^ deePened  to  the  extent  of  three  or  four  feet,  but  he  thought,  if  such  were  to  be  done,  the  pier 
pronn  °. race,ve  some  protection.  He  approved  of  the  breakwater  proposed  by  Mr.  Abernethy.  The 
pier  8ed  8 opin8  wa"  on  south  side  might  be  oF  advantage,  as  the  rebound  of  the  sea  from  the  north 
perlvWa8h°nSi^ derable,  but  it  would  require  a slope  of  1 in  15  to  allow  the  water  to  expend  itself  pro- 
capstan  ' J p d he  desirable  to  remove  the  north  capstan  point.  The  jetty  was  erected  both  for  a 
found  and  • 9tillirig  the  water,  and  had  been  partly  removed  already.  He  believed  it  would  be 
convenient  for  ships,  in  passing  out  or  in,  to  have  it  removed.  The  proposed  diversion  of  the 


Appendix  C. 
Ahkroeen. 

No.  187. 

Evidence  taken  on 
the  26th  Oct.,  1840. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


272 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


No.  is 7. 

Evidence  taken  on 
the  26th  Oct.,  1846. 


Appendix  C.  Dee  would  be  very  advantageous,  and  he  believed  the  obstruction  caused  by  the  rights  of  the  s 1 

fishers  to  the  improvement  of  the  harbour,  ought,  if  possible,  to  be  removed  by  the  purchase  V"0?' 

Aberdeen.  town  of  these  rights.  The  land  where  the  river  runs  at  present  would  be  of  considerable  value ^ ih 

Inches  have  been — to  the  Harbour  Commissioners.  The  river  would  be  better  adapted  to  keeping  »h 
mouth  of  the  harbour  clear,  and,  at  the  same  time,  it  would  give  more  tidal  space.  H a ue 

Mr.  Torrie,  on  having  a question  put  to  him  as  a Harbour  Commissioner,  turned  up  in  a vol 
of  evidence  on  matters  relating  to  the  harbour,  a statement  in  which  the  sum  that  would*  be  reo 
to  purchase  the  rights  of  the  salmon-fishers  was  set  down  at  between  70,000/.  and  80  000/.  ^ulsUe 
, Mr.  Alex.  Hector,  salmon- fisher,  was  next  examined.  He  said  that  the  fishingswould  cost  le 
than  the  half  of  the  sum  mentioned  by  Mr.  Torrie.  Fishings  are  in  general  let  for'fourteen  or  seveif 
teen  years’  purchase.  Those  in  question  arc  worth  about  2000/.  per  annum;  and  would,  iherefore  be 
purchaseable  for  about  20,000/.  He  did  not  think  that  the  diversion  of  the  Dee  would  be  injurious 
to  the  salmon-fishings.  On  the  contrary,  he  was  of  opinion  that,  if  any  difference,  the  river  would 
become  a greater  resort  for  fish.  Neither  would  the  extension  or  a pier,  nor  the  erection  of  a break- 
water, be  injurious  to  the  fishing.  They  would  greatly  improve  the  fishings  at  the  mouth  of  the 
harbour,  as  they  would  afford  additional  means  of  fastening  the  nets,  which  were  at  present  much 
wanted. 

Mr.  John  Hector  corroborated  several  points  of  the  above  evidence. 

Mr.  Morison,  captain  pilot,  next  gave  evidence.  On  the  bar,  at  the  mouth  of  the  harbour  he 
said,  the  channel  had  been  deepened  three  feet  since  he  knew  it.  There  was  now  twenty-one  feet  and 
a half  upon  it  at  spring  tides.  In  reference  to  the  pilots,  he  said  there  were  forty  at  this  port.  They 
are  examined  by  the  Shipmasters’  Society.  Most  of  them  were  fishermen;  few  of  them  seamen- 
although,  in  his  opinion,  seamen  ought  to  receive  the  preference.  They  are  paid  by  the  vessels  that 
they  bring  into  port ; and  every  vessel  must  take  a pilot  inwards.  Still  their  remuneration  is  but  small 
owing  to  the  competition  among  them.  He  has  charge  of  the  tidal  light,  which  he  kindles  at  half  tide! 

Commissioner.  Do  you  not  think  it  unsafe  to  dispense  with  a tide-gauge  ? Might  not  the  quantity  of 
water  he  insufficient,  at  particular  times,  during  the  prevalence  of  strong  easterly  winds,  for  the  safe 
passage  of  vessels  into  the  port  ? 

Mr.  Morison  did  not  think  so.  He  has  a tide-gauge,  but  knows  the  quantity  of  water  in  the 
harbour  sufficiently  without  it;  and  if  the  state  of  the  weather  be  such  as  might  render  it  dangerous 
for  a vessel  to  take  the  port,  ihe  light  is  not  hoisted.  Several  vessels  had  been  lost  while  taking  the 
port,  that  he  believed  would  have  been  saved  by  a breakwater.  Mr.  Morison’s  evidence  on  the  rough- 
ness of  the  water  in  the  harbour  corroborated  the  evidence  previously  given  on  that  subject. 

Mr.  Morrison,  late  master  of  the  City  of  Aberdeen  steamer,  staled  that  he  bad  seen  people  walk 
across  the  bar  at  the  mouth  of  the  harbour.  This  bar  was  now  almost,  if  not  altogether,  removed. 
In  his  opinion  the  only  safe  lights  for  steamers  should  be  on  the  bowsprit  end  and  mast-head,  in  the 
the  line  of  keel ; this  was  far  preferable  to  lights  on  the  paddle-boxes. 

Dr.  M'Gillivrat,  of  Marischal  College,  was  the  next  examined.  Having  given  in  written  answers 
to  a list  of  queries  that  he,  along  with  a number  of  others,  had  received,  had  little  more  to  say.  He 
stated  that  the  observatory  at  Marischal  College  had  been  for  some  time  not  in  use.  He  thought 
that  it  would  be  practical  to  drop  a time-ball  on  the  top  of  Marischal  College,  for  the  benefit  of  the 
shipping,  but  there  was  neither  an  astronomer  nor  meteorologist  in  the  place  at  present  as  far  as  he 
knew  Dr.  Fleming,  of  King’s  College,  having  been  the  only  one,  that  he  was  aware  of,  who  devoted 
much  attention  to  such  subjects,  and  he  had  now  removed  to  Edinburgh. 

Mr.  Berry,  nautical-instrument  maker,  on  giving  his  evidence  next,  said  tiial  he  was  in  the  way  of 
regulating  the  chronometers  belonging  to  vessels  in  this  port,  which  he  did  at  Marischal  College,  where 
every  facility  was  kindly  allowed  him  by  Dr.  Cruickshank.  There  are  now  chronometers  on  board 
forty  vessels  belonging  to  Aberdeen,  and  there  is  every  chance  of  their  becoming  more  extensively 
used,  as  their  great  importance  is  now  apparent  to  all  shipmasters.  He  agreed  with  Dr.  M'Gillivray 
that  a time-ball  on  Marischal  College  would  be  of  great  advantage  to  the  shipping.  Had  always  a 
stock  of  chronometers  on  hand  for  the  supply  of  vessels. 

The  Commissioner,  at  the  conclusion,  stated  that  at  no  place  where  the  Commission  had  attended 
had  the  evidence  been  more  complete  and  satisfactory.  He  congratulated  the  Commissioners  on  the 
manner  in  which  the  business  of  the  harbour  was  conducted  in  all  its  departments.  Mr.  Angus’s 
minutes  of  proceedings  were  complete.  The  books  in  the  charge  of  Mr.  Reid,  the  treasurer,  were 
kept  in  a correct  and  distinct  manner,  while  the  ability  and  energy  of  Mr.  Abernethy,  the  engineer, 
were  fully  evinced  by  the  model  and  plans  before  the  meeting,  and  the  manner  in  which  he  conducted 
the  Jery  important  improvements  at  present  in  progress. 

r.  Hadden,  shoremaster,  expressed,  on  the  part  of  the  Commissioners,  the  pleasure  which  it  must 
atford  them  to  hear  such  testimony  borne  to  the  excellence  of  the  manner  in  which  the  affairs  of  the 
por  were  conducted.  He  begged  to  say  one  word  on  the  proposed  diversion  of  the  course  of  the  Dee, 
i ms  alteration  would  be  of  very  great,  importance.  They  would  gain  upwards  of  80  acres  of  ground, 
which  could  be  made  the  source  of  considerable  revenue,  while,  as  had  been  shown  by  the  evidence, 
would  tend  better  to  keep  the  mouth  of  the  harbour  clear  of  obstruction,  and  would  afford  more 
tidal  space,  and  room  for  additional  vessels  in  future. 

The  meeting  then  adjourned. 
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Eetiim  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Aberdeen,  March  27,  1845. 


t>  t . " ’ r t - ...  Aberdeen,  March  27,  1845. 

Rein™  to  Onto  of  It.  compliance  with  you,  letter,  dated  Whitehall,  1st  February  last,  I have  now  got  prepared 

2?  **  “aP8  “*  ^ ^ <’‘herS 
bour  of  Aberdeen.  , 4 t,  . , , 

ist.  Report  and  Plan  by  John  Smeaton,  Esq.,  Civil  Engineer,  respecting  the  Harbour  of  Aber- 

2nd.  Letter  from  John  Rennie,  Civil  Engineer  to  the  magistrate's  of  Aberdeen;  also  plan  of  proposed 
improvements  . . 1797 

3rd.  Report  and  Plan  by  Thomas  Telford,  Esq.,  on  the  proposed  improvements  of  the  harbour  . 1802 
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4th  Reports  and  Plan  by  James  Walker,  Esq.,  Civil  Engineer,  on  the  harbour  and  proposed 
docks  ••••'  1838 

, i ne.)orts  by  the  Committee,  consisting  of  the  harbour  trustees  and  gentlemen  appointed  at  a public 
meetino*  held  18th  June,  1842.  Also  various  plans  of  proposed  improvements. 

The  titles  of  the  various  Acts  of  Parliament  or  charters  under  which  the  Commissioners  have  acted 
aml  do  act,  are  as  follows,  viz.— 

1st  Charter  of  King  Charles  I.  to  the  burgh  of  Aberdeen 1638 

2nd  An  Act  13  Geo.  III.  cap.  29,  intituled  “ An  Act  lor  deepening,  cleansing,  and  making  more 
commodious  the  Harbour  of  Aberdeen;  for  erecting  new  piers  and  quays  therein;  ami  for 
regulating  ships  and  vessels  trading  into  and  going  out  of  the  said  harbour”  . . 1773 

3rd.  ku  Act  35  Geo.  III.  cap.  41,  intituled  “ An  Act  to  continue  the  term,  and  niter  and  enlarge  the 
powers  of  an  Act  made  in  the  thirteenth  year  of  the  reign  of  his  present  Majesty,  intituled  ‘ An  Act 
for  deepening,  cleansing,  anil  making  more  commodious  the  Harbour  of  Aberdeen  ; for  erecting 
new  quays  and  piers  therein;  and  for  regulating  ships  and  vessels  trading  into  and  going  out  of 
the  said  harbour’  ” . • • - • • • • • 1795 

4th.  An  Act  37  Geo.  III.  cap.  101,  intituled  “An  Act  for  enlarging  and  improving  the  Harbour  of 
Aberdeen,  for  building  new  quays,  wharfs,  and  docks,  and  for  making  new  roads  ami  passages 
and  widening  others  leading  to  and  from  the  said  harbour”  .....  1797 

5lh.  An  Act  50  Geo.  III.  cap.  70,  intituled  “An  Act  to  amend  several  Acts  of  the  I3lh,  35th,  and 
37ih  years  of  his  present  Majesty,  for  deepening  ami  making  more  commodious  the  Harbour  of 
Aberdeen”  .............  1810 

fith.  An  Act  53  Geo.  III.  cap.  137,  intituled  “ An  Act  for  the  further  improvement  of  the  Harbour  of 
Aberdeen”  .....  ........  1813 

7th.  An  Act  10  Geo.  IV.  cap.  34,  intituled  “An  Act  for  the  improvement  of  the  Harbour  of 
Aberdeen”  ....  .........  1^9 

8th.  An  Act  6 & 7 Vic.  cap.  72,  intituled  “ An  Act  for  improving  and  maintaining  the  Harbour 
of  Aberdeen  1843,  being  the  existing  Act.  I am,  &c., 

Hon.  H.  Manners  Sutton.  Alexander  Reid. 
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Report  of  John  Smeaton,  Esq.,  C.E.,  F.R.S.,  upon  the  Harbour  of  the  City  of  Aberdeen. 


Ansthorpe , February  19,  1770. 

Tun  principal  complaint  attending  this  harbour  is  the  difficulty  of  entry,  occasioned  by  a bar 
a little  without  the  harbour  mouth ; and  a shilling  lied  of  sand,  gravel,  and  shingle  on  the  north 
side  of  the  entry,  which  by  the  action  of  the  seas,  when  the  wind  is  in  the  north-easterly  quarter, 
drives  in  to  the  main  channel,  choking  it  up  in  different  degrees,  according  to  the  degree  of  violence 
of  the  sea,  the  state  of  the  tides,  and  of  the  land  spools,  floods,  or  freshes  in  the  river  Dee,  which 
here  falls  into  the  sea. 

When  I was  there,  which  was  in  (lie  month  of  August,  17G9,  the  entry  was  then  said  to  be  in  a 
good  state  ; and  on  sounding  il,  upon  the  7tli  of  that  month,  which  was  the  6th  day  after  the  new 
moon,  and  consequently  the  tides  in  a mean  stale  between  spring  and  neap,  I found  full  4 feet  of 
water  upon  the  bar  at  low  water,  and  at  high  water  the  same  day  full  14  feet ; but  it  is  said  that 
the  ordinary  spring  tides  make  much  about  the  same  depth  upon  the  bar  at  high  water,  and  at  low 
water  the  bar  is  left  with  only  the  run  of  the  river  over  it. 

The  neap  tides,  it  is  said,  usually  make  10  feet  water  upon  the  bar ; but  this  is  to  be  understood, 
I suppose,  at  such  times  as  the  entry  is  in  a good  stale. 

Oa  sounding  at  low  water,  I found  the  body  of  the  bar  to  be  composed  of  loose  stones  of  different 
sizes,  and  the  whole  intermixed  and  compacted  together  with  gravel ; over  which  was  a layer  of  sand 
from  six  inches  to  a foot  in  thickness,  which  aflcr  great  laud  freshes  is  said  to  be  quite  swept  away, 
and  the  stones  and  gravel  left  bare,  which  is  its  best  stale. 

The  bar  is  but  of  short  extent,  ami  both  within  and  without  we  quickly  get  more  water  by 
three  feet. 

Without  the  bar  the  water  gradually  deepens,  and  forms  a very  good  road  for  ships  to  ride  at  low 
water,  and  is  naturally  protected  from  all  winds  except  the  north-easterly  and  easterly,  which  blow 
right  into  the  harbour’s  mouth  ; so  that,  were  there  a little  more  depth  of  water  over  the  bar,  and  this 
certain,  this  harbour  would  be  capable  of  affording  very  good  protection  to  merchant  ships  trading 
into  those  seas. 


The  cause  of  the  annoyance  of  the  harbour’s  mouth  appears  to  me  to  be  this  : — The  whole  coast, 
which  stretches  away  northerly,  is  apparently  for  miles  a flat  and  sandy  shore ; and  I suppose  from 
the  harbour  of  Aberdeen  till  it  meets  with  the  point  of  Buchan-ness,  which  is  at  the  distance  of  seven 
leagues,  continues  of  the  same  kind  ; consequently  the  wind  at  N.E.,  acting  obliquely  upon  it,  brings 
the  sand  and  gravel  therewith  intermixed  coastwise  towards  the  south  ; and  as  die  coast  from  the 
south  side  of  the  entry  of  this  harbour  stretches  away  nearly  east  for  about  three-fourths  of  a mile, 
those  sands  would  naturally  be  deposited  in  the  angle  of  the  coast  formed  at  the  harbour  s mouth, 
did  not  the  necessity  of  the  land  waters  of  tire  river  Dee,  in  finding  a passage  to  the  sea,  force  them- 
selves a vent,  and  which  they  maintain  more  or  less  clear  according  as  the  circumstances  of  winds, 
a Van^  lres^es  balance  one  against  another. 

A hard  gale  of  wind  at  N.E.,  as  already  mentioned,  gradually  brings  the  sand  and  gravel  coast- 
wise southward,  and  puts  in  agitation  that  already  lodged  in  the  bank  on  the  north  side  of  the 
arbour’s  mouth,  at  the  same  time  forcing  it  into  the  entry  ; and  if  at  that  time  it  happens  to  be 
spring  tide,  and  little  fresh  water  in  the  river,  a strong  tide  of  flood,  being  the  consequence,  greatly 
co-operates  with  the  wind  and  seas  in  carrying  a great  quantity  of  sand  and  gravel  into  the  channel 
? "e  river ; and  the  fresh  water  in  the  river  being  supposed  then  very  short,  the  reflux  will  be  very 
languid;  and  being  counteracted  by  the  impetus  of  the  sea,  it  cannot  return;  and  a continuance 
°V  !,a-'ier  anc^  L'*rcum stances  of  this  kind  will  put  the  mouth  of  the  harbour  into  the  worst  slate,  in 
pmdu  't(jnuis^  necessari'y  remain  till  by  a contrary  disposition  of  circumstances  a contrary  effect  is 

On  ihe  other  hand,  a continuance  of  great  land  floods,  eiiher  at  spring  or  neap  tides,  accompanied 
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either  with  off-shore  winds  or  moderate  ones  at  N.E.,  gives  the  greatest  advantage  in  scourin'*  ou 
the  sand  and  gravel  from  about  the  harbour’s  mouth,  carrying  it  out  into  the  road,  from  whence  b 
degrees  it  gets  round  the  point  of  Girdleness.  ’ 

And  if  towards  the  close  of  the  work  there  happen,  along  with  a strong  land  fresh  low  SDrinr 
ebbs,  which  give  the  current  the  greatest  fall  to  sea,  and  at  the  same  time  run  bare  over  the  bar 
with  a moderate  wind  at  N.E.,  which  will  give  the  sand  some  agitation  without  much  impetus  — 
under  these  circumstances  the  strong  body  of  the  bar  will  be  run  clear  of  the  sand,  and  the  harbour’ 
mouth  will  be  put  into  its  best  state,  and  so  will  remain  till  the  contrary  causes  produce,  as  before 
the  contrary  effects  : and  in  this  stale  of  fluctuation  must  the  entry  of  the  harbour  of  Aberdeen  ever 
remain  till  something  is  done  to  counteract  the  effects  of  that  arrangement  of  circumstances  whose 
natural  tendency  is  to  do  harm. 

The  only  means  by  which  I can  see  this  is  likely  to  be  effected  is  by  the  erection  of  a north  pier 
which  will  directly  tend  to  the  cure  of  the  evil  complained  of,  for  it  will  not  only  keep  the  land  freshes 
more  confined  in  a body  till  they  come  into  deeper  water,  but,  what  is  of  more  consequence,  it  will 
in  a great  measure  prevent  ihe  sand  and  gravel  from  being  driven  in.  It  will  not  indeed  stop  the 
continual  driving  of  the  matter  coastwise  from  the  north,  but  after  the  back  or  outside  of  the  pier  is 
filled  up  with  sand,  &c.,  to  a certain  degree,  it  will  then  go  round  the  pier  head,  and  by  the  superior 
action  of  middling  freshes  and  spring  ebbs  will  be  kept  in  deeper  water,  and  so  get  round  the  point 
of  Girdleness  without  first  getting  into  the  harbour’s  mouth,  or  at  least  not  to  that  degree  as  to 
obstruct  the  navigation  in  and  out.  By  this  means,  the  bar  will  not  only  he  kept  clear  down  to 
the  stone  bed,  but,  by  lifting  the  larger  sort  of  stones  by  art,  the  remaining  gravel  will  wash  out  into 
deeper  water,  so  as  to  make,  as  it  may  reasonably  be  expected,  lull  two  feet  more  water  than  there  is 
now  in  its  best  state. 


I can  see  no  objection  to  putting  this  work  into  immediate  execution,  save  the  expense  of  it. 
Tdfceduce  this  as  much  as  possible,  I have  endeavoured  to  propose  such  a construction  as,  consistently 
witli  that  solidity  and  permanency  that  a work  of  this  kind  ought  to  have,  shall  consist  of  the  smallest 
quantity  of  materials  and  workmanship  that  I can  think  fit ; and  as  the  materials  which  nature  fur- 
nishes here  are  of  the  best  kind  for  the  purpose,  and  arise  near  the  place,  I am  in  hopes  that  they  will 
be  raised  and  put  together  considerably  cheaper  than  I have  supposed  in  my  estimate;  which,  for 
that  reason,  I desire  may  be  considered  in  no  other  light  than  a form  or  blank,  comprehending 
species  and  quantities ; for  as  my  stay  in  Aberdeen  was  obliged  to  be  so  short,  the  necessary 
examinations  immediately  relating  to  the  harbour  prevented  my  entering  into  those  inquiries  which 
tended  only  to  acquaint  myself  with  the  price  and  value  oflabour  and  materials. 

I therefore  can  only  fill  up  the  blanks  by  comparison  with  what  has  been  done  at  other  places  less 
advantageously  situated  with  respect  to  materials,  and  perhaps  that  of  labour  also.  In  order  there- 
fore to  come  at  a real  estimate,  suited  to  the  place,  I must  beg  leave  to  refer  myself  to  the  inquiries 
of  the  magistrates  concerning  prices,  or  to  a committee  deputed  by  them  for  that  purpose,  and  which, 
from  their  particular  knowledge  of  the  country  and  of  the  workmen,  will,  I apprehend,  be  done  to 
more  advantage  than  I could  have  done  myself  without  a longer  stay  than  my  other  avocations  could 
possibly  admit  of.  One  thing,  however,  I must  beg-  leave  to  suggest — that  though  what  I now  offer 
is,  as  I apprehend,  the  complete  thing,  which  I expect  to  answer  in  the  best  manner,  yet  I am  of 
opinion  it  will  be  found,  if  the  pier  is  not  carried  out  so  far  by  200  feet,  that  it  will,  in  a great 
measure,  relieve  the  present  annoyances, — nay,  that  it  will  be  of  singular  service  if  carried  out  but 
just  beyond  the  present  pier,  on  the  south  side  of  the  entry,  in  which  case  it  will  be  shortened  by 
350  feet.  In  the  former  case  the  expense  will  be  reduced,  according  to  my  estimate,  by  2028/.,  and 
in  the  latter  by  3549/.;  and  as  the  work  ought  to  be  begun  from  Sandness  Point,  where  it  is  easiest 
and  cheapest  to  be  done,  by  this  means  the  workmen  will  gradually  learn  the  way  of  doing  it  to  the 
best  advantage,  and  will  probably  be  able  to  contract  for  the  more  expensive  part  upon  better  terms 
1 seem  to  them  feasible  at  the  beginning;  and  as  the  work  advances,  the  benefit  and  effect 

will  be  seen,  so  that  it  needs  not  be  carried  further  out  than  by  experience  shall  be  proved 
necessary. 

I come  now  to  the  improvements  that  may  be  made  in  the  internal  part  of  the  harbour;  and  here 
I cannot  but  lament  that  the  course  of  ihe  river  is  distracted  by  so  many  channels,  and  covers  so  great 
a breadth  of  ground  at  high  water;  which  want  of  confinement  is  riot  only  detrimental  to  the  procuring 
ot  a deep  channel  at  the  harbour’s  mouth,  but  within  the  harbour  also;  and  it  is  particularly  disad- 
va n*ijp0^s’  ma'[1  current  of  the  river  does  not  sweep  the  face  of  the  town’s  quay  ; — this  I 

should,  without  any  hesitation,  advise  to  be  done  by  art,  were  it  not  for  the  fishing  properties  upon  the 
mam  channel ; but  as  I must  suppose  them  irrevocably  established,  it  remains  to  point  out  what  is  the 
best  that  can  now  be  done,  the  fishings  remaining  as  they  are. 

. 0 _Rerve  that  within  the  point  of  Sandness  there  is  nearly  the  same  water  as  over  the  bar,  till  the 
“JS;  anne^  and  nav,Sati°n  channel  divide  ; which  part  of  the  river  is  marked  in  the  plan  as  the 

In  this  part  of  the  river,  which  is  land-locked  from  all  winds,  vessels  that  will  bear  the  ground  and 
wnose  draft  of  water  is  such  as  not  to  go  farther  up,  may  safely  deliver  their  cargoes,  or  shelter  them- 
selves when  they  come  in  by  way  of  refuge : but  after  the  aforesaid  division  the  navigation  channel 
becomes  immediately  shallow,  carrying  however  10  Feet  water  till  we  arrive  above  the  new  pier,  where 
e r°pe!'yand  dockyard  it  falls  a little  shallower  to  9 feet  4;  from  thence  it  holds  9J  feet  and 
to  feet,  til  I,  meeting  with  the  town’s  pier  or  quay,  it  again  breaks  into  two  channels,  viz.  that  which 
stretches  along  the  face  of  the  pier,  and  that  which  is  called  the  Blacky  Pool. 

Ihe  navigation  channel  by  the  pier  side,  from  the  aforesaid  division,  falls  off  at  first  to  9,  then  to  8, 
and  gradually  to  7 feet  water. 


The  desirable  improvement  pointed  out  to  me,  and  which  seems  of  great  consequence  to  the  trade  of 
the  city,  is  to  deepen  the  navigation  channel  quite  away  from  the  new  pier  to  the  west  end  of  the 
town's  pier  or  quay.  1 

I observed,  wnen  there,  that  little  or  none  of  the  current  water  of  the  river  Dee  in  its  common  state 
at  low  water  goes  down  either  the  channel  by  the  face  of  the  pier  or  the  Blacky  Pool ; all  the  outlets 
irom  the  main  stream  that  might  be  likely  to  take  this  course  being  barricaded  by  stone  dykes  raised 
from  two  to  three  feet,  or  thereabouts,  above  the  ordinary  surface  of  the  Dee’s  water;  so  that  nothing 
worth  notice,  till  the  water  is  swelled  above  those  dykes,  can  go  down  the  above-mentioned  channels 
save  the  water  of  two  small  burns  which  empty  themselves  by  the  navigation  channel.  With  these 
helps,  however,  but  principally  by  the  currency  that  passes  through  it  and  the  Blacky  Pool,  in  time  of 
such  speats  as  overflow  the  aforesaid  dykes,  the  navigation  channel  is  kept  open. 
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It  has  been  proposed  to  bank  in  the  low  grounds  lying  west  of  the  old  pier,  so  as  to  pen  in  the 

. (jdes,  and  at  that  place  to  erect  a sluice  to  be  drawn  at  low  water;  and  by  making  an  artificial 
to  deepen  the  aforesaid  navigation  channel. 

Great  effects  are  capable  of  being  produced  by  the  operation  and  judicious  management  of  sluices, 

■ situations  adapted  thereto,  that  is,  where  there  is  a great  command  of  fresh  water,  or  a considerable 
declivity  in  the  part  to  he  scoured.  Here,  the  water  to  he  pent  in  must  he  in  a great  measure  tide 
water  which,  os  the  embankalion  would  in  a great  degree  prevent  all  currency  through  it,  would  be 
ubiect  to  fill  up  the  reservoir.  Ami  as  the  water  would  not  be  considerable  in  itself,  and  the  length 
wording  to  the  navigation  channel,  nearly  a mile,  upon  4 feet  only  of  descent  at  low  water, I fear,  these 
circumstances  considered,  the  effect  would  not  be  found  answerable  to  expectation.  On  the  other 
hand,  the  embankalion  preventing  the  speats  which  overflow  the  dykes  from  getting  in  at  the  head  or 
the  navigation  channel,  the  principal  natural  agent  would  he  prevented  from  operating,  and  which  I 
should  be  sorry  to  lose.  Were  the  long  dyke,  called  in  the  plan  the  little  dyke,  broken  down  and  re- 
moved, I make  no  doubt  hut  in  the  course  of  a few  years  the  main  stream  of  the  river  Dee  would 
make  its  passage  by  way  of  the  Denburn  into  the  navigation  channel,  and  by  degrees  of  itself  produce 
Ihe  efFect  desired,  and,  with  a little  help,  would  do  it  in  a very  few  years. 

I state  this  not  upon  any  supposition  that  the  little  dyke  is  likely  to  be  removed,  but  more  strongly 
to  show  the  use  of  such  natural  advantages  as  still  remain.  I do  not  suppose,  however,  that  any  use 
that  can  be  made  of  the  remaining  advantages  will,  of  themselves,  greatly  deepen  the  navigation  chan- 
nel • but  this  I suppose,  that  after  it  is  made  deeper  by  art,  those  natural  advantages  may  be  so  applied 
as  to  keep  it  equally  clean  at  a greater  depth,  as  they  now  do  at  a lesser. 

The  whole  channel,  from  the  new  pier  to  the  town’s  pier,  does  not  need  a great  deal  to  make  it  fall 
10  feet  water,  and  it  may  he  very  successfully  deepened  by  a ballast-lighter  constructed  like  those  used 
upon  the  river  Thames  for  getting  ballast  for  the  ships. 

Those  lighters  work  by  direction  of  the  Trinity-House  upon  such  shoals  as  are  most  obnoxious  to  the 
navigation  of  that  river ; and  all  the  ships  of  that  port  are  obliged  to  take  their  ballast  from  them  at  a 
certain  price.  , 

Perhaps  much  ballast  is  not  taken  out  from  the  port  of  Aberdeen  ; but  such  as  it  is  may  be  supplied  by 
the  lighter,  in  aid,  as  far  as  it  goes,  of  the  expense  of  raising  it. 

The  channel,  for  the  whole  length  of  the  pier  or  quay,  I would  propose  to  be  deepened  by  the  mat- 
tock and  sparle  at  low  water;  which  deepening  being  done  2 feet  at  a mean  will  give  10  feet  water  to 
the  middle  of  the  pier,  where  there  is  now  but  7 feet  6 inches.  And  this  being  done  to  a breadth  of  60 
feet  will  admit  of  two  vessels  to  lie  abreast,  with  sufficient  passage.  This  work  will  be  attended  with 
no  extraordinary  expense,  in  proportion  to  the  utility  thereof;  and  which  will  endure  several  years 
before  the  state  of  the  channel  will  return  to  what  it  now  is  ; yet  it  would  undoubtedly  return  by  de- 
grees to  the  same  state,  unless  some  counterbalance  be  applied  to  prevent  it.  What  I would  recom- 
mend, therefore,  for  this  purpose  is  us  follows : — 

To  erect  a strong  stone  dyke,  beginning  at  the  bead  of  the  Inch  Dyke,  in  the  direction  of  the  single- 
dotted  line,  to  the  beacon  upon  the  Trinity  Inch ; or  if  it  should  any  wise  happen  to  interfere  with  the 
Railc  fishing,  to  carry  it  from  a lower  part’of  the  Inch  Dyke  to  the  said  beacon,  according  to  the  direc- 
tion of  the  double-dotted  line  : this  dyke  to  he  made  so  as  to  rise  above  and  keep  in  the  water  of  the 
Highland  floods  at  half  ebb  of  the  tide;  and  to  he  made  firm,  so  that  the  current  may,  in  great  land 
floods,  at  high  water,  go  over  it  without  hurting  it ; and  by  this  meuns  the  greatest  part  of  the  water 
that  in  lime  of  speats  flows  over  the  present  dykes,  making  its  way  partly  by  the  Blacky  Pool, 
partly  over  the  surface  of  the  higher  lands,  and  partly  by  the  navigation  channel  along  the  face  of  the 
pier,  wifi  all  be  constrained  to  go,  through  the  channel  alongside  the  pier,  altogether,  and  therefore 
will  be  as  well  enabled  to  keep  clear  that  channel  at  10  feet  deep,  as  the  present  channel  joined  to 
Blacky  Pool  is  to  keep  it  at  that  mean  depth,  from  their  junction  to  the  junction  of  the  main  river  at 
the  Stell  fishing.  As  these  operations  arc  plain  and  simple,  and  will  be  attended  with  no  considerable 
expense,  I earnestly  recommend  their  execution. 

It  is  also  very  practicable,  in  like  manner,  to  join  the  old  pier,  by  a dyke  across  the  ■*-r'nilY  lncll> 
to  the  elbow  of  the  river  a little  above  the  Inch  Dyke,  according  to  the  single-dotted  line,  A.  IS. ; and 
also  by  putting  sluices  upon  the  opening  between  the  north  end  of  the  old  pier  and  the  west  end  of 
the  town’s  pier  or  quay,  to  pen  in  the  tides  in  order  to  make  artificial  scours;  but  as  the  building 
and  maintenance  of  sluices  would  be  expensive,  if  made  so  capacious  as  not  to  be  an  impediment  to  the 
current  and  action  of  the  land  flood  waters,  as  above  mentioned,  and  would  have  no  consideiableenect 
unless  the  water  were  pent  up  higher  than  the  present  fishing  dykes,  the  banks  wliereol,  if  so,  would 
in  a great  measure  prevent  the  flood  waters  going  that  way,  it  therefore  appears  that,  since  sluices  of 
any  kind  are  likely  to  prevent  more  good  than  they  will  do,  the  plain,  natural,  and  simple 
method  first  described,  of  making  a dyke  according  to  the  single-dotted  line  first  mentioned,  ts  Hie 
most  eligible  to  be  put  in  execution.  , , . , . , .... 

Upon  the  whole,  I am  of  opinion,  that  the  methods  pointed  out  to  be  pursued,  without  ana  within, 
will  remedy  the  complaints  the  harbour  is  subject  to,  as  far  as  is  above  specified,  and  possibly  in  a 
still  greater  degree.  , „ 

J.  Smiuton. 
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No.  190. 

Letter  from  Jons  Kenhie,  Esq.,  F.R.S.,  Civil  Engineer  to  the  Magistrates  of  Aberdeen, 
respecting  improvements  in  the  Harbour,  with  estimates. 

Gentlemen,  Stamford-street,  London , Jan.  27,  1797. 

Tee  great  benefits  that  have  arisen  from  the  erection  of  a north  pier  at  the  entrance  of  the  har 
hour  of  Aberdeen,  and  the  increased  trade  the  city  has  acquired  in  consequence  thereo  , na  ura  y 
stimulate  every  one  to  bestow  that  due  tribute  of  praise  to  its  projector,  Mr.  Smea  on,  w 
excellent  a plan  deserves ; but  while  we  do  this  we  cannot  but  lament  that  so  little  a en  ion  a 
paid  to  the  depth  of  the  foundation,  on  which  the  stability  of  the  work  so  material  y epen  s.  P 
pears,  from  Mr.  Smealon’s  Report,  that  he  expected  an  additional  depth  of  two  fee  o wa  er 
be  acquired  over  the  bar  by  the  erection  of  this  pier;  from  which  one  would  natura  j ave  s pp 
that  the  foundation  of  the  works  would  have  been  laid  sufficiently  deep  to  admit  of  this  expected  in- 
crease at  the  entrance,  and  indeed  something  more.  o TV  9 


No.  190. 

Rennie,  on  improv- 
ing the  Harbour. 
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But  unfortunately  this  has  not  been  the  case,  for  on  examining  the  work  I found  that  the  d. 
the  channel  is  considerably  greater  than  the  foundation  of  the  pier;  and  therefore  were  it  n t f f 
footing  and  shoeing  of  stones  that  have  been  made  round  its  base,  the  pier  would  most  cerlaitlh  * 
been  carried  away  by  the  heavy  north-easterly  seas  which,  in  storms,  are  to  be  resisted  by  it  ' J haTe 


This  shoeing  or  footing  of  stones  lias  been  extended  from  the  jetty  or  breakwater  (erected  • 
,>-a(s  P7S9  and  1790,  to  prevent  the  inrun  of  the  sea)  quite  round  the  head  of  the  north  pier  andV  t 
again  to  the  said  beach  on  the  north  side  ; which  shoeing  is  continually  givino-  way  from  not  bei  ^ 
deep  or  so  judiciously  executed  as  it  ought  to  have  been.  ° lug  so 

Before,  therefore,  I give  my  opinion  concerning  the  general  improvement  of  the  harbour  I roll 
suggest  what  appears  to  me  the  best  method  of  securing  it,  and  which  ought  to  merit  the  earliest  nif 
tion  of  the  magistrates.  atlen' 

When  the  water  on  the  bar  was  4 feet  the  depth  of  water  at  the  extremity  of  the  shoeing  was  3 fPPt 
and  on  the  north  side  of  the  pier-head  2 feet,  which  is  considerably  under  the  base  of  the  shoeing-  and’ 
I have  reason  to  believe,  at  least  2 feet  deeper  than  the  base  of  the  pier.  ’ 

To  remedy  this  evil  in  the  best  way,  it  appears  to  me  a set  of  shuting-tiles,  7 or  8 inches  thick 
and  about  10  or  12  feet  long,  should  be  driven  into  the  bed  of  the  sea,  which  is  here  a toun-h  clay  at  a 
distance  of  10  or  12  feet  from  the  pier,  to  the  level  of  the  present  footing;  and  another°set  of  these 
piles  should  be  driven  close,  by  the  base  of  the  pier,  each  set  having  guide-sets  bolted  to  them.  These 
two  sets  of  piles  should  he  bound  together  by  ties  or  sets  laid  from  the  outer  guide-set  to  the  inner  and 
strongly  fixed  to  each  other  by  iron  staples  and  bolts.  The  present  footing  should  then  be  taken  out 
by  degrees,  and  the  space  between  the  piles  filled  with  square-dressed  stones,  about  three  feet  lon«-  set 
on  end,  they  being  as  large  at  the  tail  as  the  head,  and  wedged  between  with  wooden  wed"es°  and 
filled  with  rough  lime-rubbish.  If  this  is  judiciously  done,  I have  no  doubt  but  the  pier  will  be  ouite 
secure.  H 

The  harbour  of  Aberdeen  is  well  guarded  from  the  southerly  winds  by  the  projecting  rocks  called 
the  Point  of  Girdleness,  and  the  only  storms  that  have  any  material  effect  on  it  are  those  from  the 
northward  and  north-east — to  prevent  which  the  North  Pier  was  erected  ; hence,  in  point  of  safety  no 
kind  of  advantage  whatsoever  can  be  derived  from  the  South  Pier,  but  rather  on  the  contrary  : for  when 
the  waves  strike  on  the  North  Pier  Head  and  leap  round  it,  they  are  resisted  by  the  South  Pier,  and 
create  aii  undulating  motion,  which  is  greater  than  if  it  were  a flat  shore,  on  which  they  mMit  expend 
their  fury  and  be  dispensed,  instead  of  rebounding  on  the  opposite  side  ns  they  now* do.  Had 
tins  pier  been  removed  before  the  jetty  or  breakwater  was  erected,  I am  of  opinion  the  inrun  of  the  sea 
would  not  have  been  so  materially  felt  at  the  Town’s  Quay  as  it  was ; but  the  jetty  or  breakwater 
having-  so  effectually  removed  this  evil,  I need  say  no  more  on  the  subject. 

I he  only  advantage  that  I can  perceive  to  arise  from  the  South  Pier  is  (exclusive  of  supporting 
capstans  for  pulling  in  the  ships  in  westerly  winds)  keeping  together  and  directing  the  floods  or  speat 
waters  with  the  reflowing  tide  against  the  bar,  so  as  to  keep  it  from  accumulating  and  thereby  pre- 
venting the  sand  or  beach,  which  is  brought  along  the  coast  from  the  north,  from  entering  into  the 
ai  our,  but  its  point  or  head  should  always  be  covered  by  the  North  Pier,  which  is  scarcely  suf- 
ficiently done  at  present.  J 

And  therefore,  while  the  North  Pier  remains  as  it  is  now,  the  wooden  head  at  the  eastern  extremity 
0 ...  e , 1 °'jl  1 , ier_ might  as  well  be  taken  down,  being  nearly  in  a stale  of  ruin,  and  the  head  finished 
with  a bulwark  of  stone  to  about  half  the  length  of  the  present  wooden  head.  This  would  leave  a 
g ea  er  space  or  flat  shore  for  the  waves  to  disperse  themselves  upon,  and  make  the  entrance  to  the 
liar  Dour  more  quiet ; and  whenever  the  North  Pier  is  extended,  which  I have  no  doubt  will  be  sooner 
or  later  the  case,  the  South  Pier  may  also  be  proportionally  extended. 

° Prove  propriety  of  extending  the  North  Pier,  one  need  only  examine  (he  soundings  in  (he 
J1,  \ ronL.M~  Jt  appears  that  immediately  on  passing  the  bar  the  depths  increase,  and  they  are 

SUiMlent  towards  the  jetty ; therefore,  were  the  lengtli  of  the  pier  increased,  a greater  depth  of 
water  would  be  got  over  the  bar.  1 ’ 6 1 

and  «!!i  • keWise,  recommend  the  taking  up  of  the  loose  stones  that  lie  along  the  base  of  the  pier, 
from  S,  J)ar,tS  as  bave  g'iven  way;  and  indeed  the  loose  stones  should  be  taken  up  quite 

Je  y ,°  , .le  bar>  as  l,iey  tend  very  much  to  retard  the  velocity  of  the  spents,  and  in  conse- 
quence  the  gradual  improvements  of  the  entrance. 

ofwb-rrVeme^  dle-,nter*or  harbour  may  be  considered  in  two  points  of  view  : — First,  those 
rlncTf  Tv  1S  caPab  e as  a tide  or  dry  harbour ; and  secondly,  those  of  which  it  is  capable  as  a wet  or 
15,1,-  ip  11  respect  to  the  former,  considering  the  salmon-fishing  as  an  important  object,  I can 
carried  into  exMhtion”^’  m°re  t*lan  wkat  ^r'  Smeatou  has  done,  and  which,  of  course,  ought  to  be 

mj^P^Tnr|teVer  '.S-  ?°ne  in  t^1*8  Way  can  on,y  be  a partial  business.  I am  convinced  that  uoper- 
the  harbour  improvement  can  be  made  unless  the  waters  of  the  Dee  are  to  be  subservient  to 

pf'f,  ®?\,nd'nSs  taken  by  me,  and  marked  in  the  plan  with  red  ink,  it  appears  that  when  there 
_1,  u . . "If  eS  on,t , b?r>  there  were  then  9 feet  8 inches  opposite  the  lime-sheds,  and  in  some 

diminisw!r aird  the,T°,Wn  p‘er  only  7 feet,  and  opposite  Marischal-street  6 feet— the  channel 
slip  iTio  U«if  fbchme-slieds  to  thence;  whereas  in  the  main  channel  of  the  river,  oppo- 


site ihe  little  lane  i r ,f  iuci 

nron^fvVonf^Ml?^^  S,t°WS  lfat>  were  tbe  river  turned  down  by  the  Town’s' Quay,  and  Ihe'ehannel 
FhJwfcL  1 1 d.’  pf,ep  h.  "early  eciual  t0  that  on  the  bar  would  be  obtained  ; and  in  proportion  as 

be6 derived  therefrom!^6  ‘S  l“rD*4  al°n=  the  channel>  in  Proportion  will  be  the  advantages  to 

fbpT™hfi]rSt  0lt,Ct  tber5for5  tbat  would  meet  the  attention  of  the  magistrates  for  this  plan  is  to  purchase 
the  whole  rights  of  the  fishermen  ; then,  by  opening  a channel  from  the  Little  Inch  Dyke  to  a little 
below  the  old  pier  at  the  shore  brae,  a part  of  the  Dee  may  be  made  to  go  along  the  Town’s  Quay; 
and  by  employing  proper  persons  to  ballast  out  and  loosen  the  mud,  it  would  gradually  become  deeper, 
and  the  quantity  of  water  taken  from  the  Dee  may  be  increased  as  wanted,  when  once  the  navigation 
channel  w brought  to  a proper  depth.  I do  not  imagine  it  would  be  necessary  constantly  to  have  the 
whoie  of  the  waters  of  the  Dee  running  through  it— an  occasional  scouring  would  answer  the  pur- 
pose; bull  apprehend  a dam  with  draw-sluices  would  be  requisite,  that  the  water  may  be  let  down 
tne  new  channel  along  the  quay  as  might  be  wanted,  which  would  be  particularly  useful  in  time  ofice- 
iloods.  And  it  will  be  requisite  to  make  a low  dam,  or  perhaps  a moveable  stank,  across  the  present 
channel,  just  sufficient  to  turn  the  water  into  the  new  channel  when  the  plaices  are  drawn.  This 


point,  there  were  then  17  feet  water,  and  at  the  head  of  the  island,  13  feet 
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1 much  exceed  2 feet  ra-  2i  feet  in  height,  as  the  new  channel,  being  deeper,  would  natu- 
dara  need  not  inuen  B iolls  l0  lhis  beins  done  it  will  be  necessary  to  rebuild  the 

fl  y rtf  o by  *=  foundation  much  deeper  than  at  present,  for  it  is  not  quite  so  low  as  the 

TT?  Ktonnel-  aiffi  in  doing  so  it  might  be  advanced  10  or  12  leet  rule  tire  harbour  so  as  to 
lef  the  wharf  or'  quay.  That  part  of  the  quay  nest  to  tl.e  lime-sheds  should  be  removed  farther  j 
? Tg  ™d  iT  mi-lit  be  continued  quite  to  the  ship-builders’ yard  at  the  lower  end  of  Fontdee,  ,f  ; 
mnttd“  hi  will  give  at  least  500  yards  of  additional  quay-room,  and  form  a general  curve  or  sweep 

f”mh?  will  orq'uS  being  set  very  near  to  the  village  of  Footdee,  and  the  ground  being  excavated 
I li  fts  face  „q|ltend  to  increase  the  reservoir  or  basin  of  the  harbour  instead  of  dnmnistimg  at,  and 
1 Jh,  incSse  the  scour  ofthe  harbour's  mouth.  From  this  place  the  Commissioners  of  Po  ice  may 
1 llmth  l0  bank  up  the  road  along  the  Denburn,  wliich  they  may  safely  make  close  by  tile  new 
rLef  it  may  perhaps  he  necessary  to  erect  some  low  jetties,  with  beacons  at  a proper  distance  from 
say  50  or  60  yards,  to  keep  the  river-water  into  one  channel.  These  jetl.es  need  not  be 
.v™ Live  as  they  have  but  little  resistance  to  overcome.  ...... 

Ed’ these  improvements  he  judicial,  sly  carried  into  execution,  Ido  not  hesitate  to  predict  that 
Aberdeen  will  have  as  complete  a tide-harbour  as  any  place  in  Great  Britain.  .,  , , 

A As  to  die  second  plan,  namely,  tl.e  wet  docks,  I must  observe  that  few  places  are  better  situated 
t„  the  form  of  ground  for  wet  docks  than  Aberdeen,  but  unfortunately  the  sod  is  as  u.ifa- 
™Sle  ■ from  every  examination  I could  make  there  was  nothing  to  bo  found  between  the  new  pier 
end  the  city  but  u small  running  sand  full  of  water,  at  the  depth  of  half  tide. 

Therefore  whatever  is  to  he  done  in  the  way  of  wet  nr  dr,  docks,  must  be  made  at  a very  consider- 
able expense  No  place  seems  so  well  adapted  for  lhis  purpose  as  the  place  whereon  the  present 
Ee  of  Fom.lce  stands.  The  ground  is  low  and  would  require  but  little  expense  m excavating  and 
the  stuff  lhat  would  come  not  ofit  would  be  fully  sufficient  to  raise  a margin  round  rt  for  w bar  s and 
warehouses.  It  would  not  be  possible,  at  any  reasonable  expense,  to  excavate  sufficiently  to  fill 
docks  with  water  from  the  tide,  because  the  ground,  being  an  open  sand,  would  admit  such  quail  ity 
of  water  while  the  works  were  executing,  during  the  time  of  tide,  that  no  reasonable  expense  would 
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13  It  should,  therefore,  be  done  on  a higher  level,  and  supplied  from  other  sources. 

Fortunately,  the  proposed  Aberdeenshire  canal  affords  an  opportunity  of  supplying  it  on  very  easy 
terms  WaS  from  the  Don,  or  from  the  small  streams  that  hill  into  it  by  which  the  lurftce  may  be 
kept  atYany  required  height  above  the  level  of  the  tide,  rhe  highest  tide  during  the  time  I was  in 
Aberdeen”  was  16  feet  4 inches  on  the  index  of  .he  jetty.  The  ebb  on  the  same  day  was  3 feet  6 
inches  on  the  index.  On  the  12th  of  Seplember  the  highest  rise  was  12  feet  3 inches,  and  ebb  7 feet 
1 inch  which  I understand  was  one  of  the  shortest  they  have.  . . . 

1 I therefore  propose  that  this  ebb  should  be  taken  as  the  bottom  of  a wet  dock ; and  supposing  it  to 
be  mud,  foi  15  fePe.  waicr,  the  surface  of  the  dock  will  be  3 feet  6 inches  above  the  ptesent  quay  of 
Aberdeen-  or  should  14  feet  water  be  judged  sufficient,  1 foot  6 inches  above  Uie  qua). 

* «mnSh  to  admit  Ufa  dock  500  yards  in  length  and  70  yards  ^ 

i„g  a spice  of  about  M statute  acres,  which  would  Movement  ly  eomMe” 


KJEST  "S,  x.  v;  °r  "■s'r  'srMa' 

ably  too  lar<*e  • perhaps  one  half  would  do  for  the  present— say  2o0  yards  long,  and  70  wide. 

the  lower’  end  clinch,  and  of  Footdee,  there  must  be  a lock  for  the  entrance  of  top  from  the 
tidpvviv  iiavimr  its  site  neatly  ns  low  as  the  bar,  and  if  proper  sluices  arc  placed  m its  gates  it  may  tie 
turnedf  occasionally,  into  a backwater,  for  the  purpose  of  scouring  out  the  channel  for  ships  to  come  into 

north-east  corner  of  the  dock  a good  opportunity  is  afforded  of  ■^a^doclj  which  I, 
propose  to  be  done  by  a short  cut  or  canal,  about  50  yards  long,  with * “ f whfch  would 

in  . circular  basin.  Three  dry  docks  may  be  made  as  represented  in  the  plan,  one  of  which  would 
do  for  the  present,  the  others  may  be  made  as  the  trade  requires  it.  f|s  wbicb  with 

From  the  bottom  of  those  docks  I propose  a east-iron  pipe  to  be  laid  into  he  J “1™5- . rfX,  wS 
proper  slnices  will  afford  the  means  of  emptying  the  docks  of  wmer  without  lowemgaat  of  the  wet 
docks;  and  by  having  sluices  in  Ihe  gates  of  the  dry  docks  themselves,  the  vessels  may  be  lioatea 

“l&Tp£n  affords  „„  opportunity  of  making  accommodation  for  He 

as  the  trade  of  the  city  increases,  without  any  material  inconvenience  nnd^lrawhrideres  that  the 

ever,  will  require  to  be  made  in  two  lengths,  with  a communication,  gate 

extension  may  take  place  without  disturbing  the  trade  of  the  other ; were  this  not  he  case,  or  were  the 
whole  to  be  done  at  once,  I should  certainly  prefer  making  it  one  dock  instead  of  tl^ree 

Between  the  dock  and  fence  wall,  next  the  harbour,  1 have  allowed  100  feet,  bull  thmk.it  ^ever 
the  plan  be  carried  into  execution,  50  feet  more  should  be  taken,  m or  er 

cient  quay-room,  and  for  covered  places  for  the  cranes  to  work  under.  . wbour 

Having  now,  gentlemen,  described  what  appears  to  me  the  bes  me  o P =■ imrj)0ur„the 

of  Aberdeen,  under  the  two  distinct  heads  of  a tide  or  dry  harbour,  an  ...  . . t tue  fishery 

expense  of  the  former  amounting  to  2S.320Z.  exclusive  of  the  damage  hat wdl 
and  the  purchase  of  some  property  in  Footdee ; the  latter  amounting  to  86,6201  exolnav.  ot  U <UJ 
docks,  canal,  and  circular  basii,  estimated  at  16,6971.,  and  of  the  purchase  of  Footdee_lt  will  now 


naturally  beaked,  what  part  of  these  plans  I recommend  being  carried  >"5°  c"™“li-  to  turn  the 
No  doubt  the  complete  thing  would  he  to  execute  a part  of  b p . > ..  . . ,,II(i  to 

course  of  the  Dee  along  the  Town's  Quay,  and  to  rebuild  the  same  as  far  is  , iower  end  of 

confine  the  water  by  jetties,  having  a simple  rubble  wall,  from  the  lime-heds  to to lower  end  oj 
Footdee,  instead  of  a quay  ; and  to  make  tire  wet  dock,J^m^witl^the^caiml^and^cir^for^asni^ainl 


one  dry  dock.  Vessels  might  then  use  the  tide  part  of  the  harbour  or 
might  direct. 

The  expense  of  the  works  will  be  nearly  as  follows : £20  360 

Wet  dock  and  lock  * 9097 

Dry  dock  * * 14  g40 

Rebuilding  the  quay  and  making  a new  channel ’ 

£44,297 

The  above  is  exclusive  of  Ihe  purchase  of  property,  which  I apprehend  will  be  pretty  considerable. 
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The  expense,  although  great,  I would  fain  hope  would  not  exceed  the  town’s  funds ; for,  alihouirh 
it  is  more  than  they  at  present  have  the  power  of  raising,  yet,  as  the  property  cannot  be  'purchased 
without  an  Act  of  Parliament,  I have  no  doubt  the  inhabitants  will  agree  to  any  reasonable  additional 
harbour-dues  being  paid  on  the  shipping,  to  enable  the  magistrates  to  carry  the  plan  into  execution 
which  will  tend  so  greatly  to  increase  the  accommodation  of  the  harbour,  and,  of  consequence  the 
trade.  And  as  the  improvements  will  be  gradual  and  progressive,  revenues  will  arise  out  of  them  as 
soon  as  any  part  of  them  can  be  got  into  use,  which  will  enable  the  magistrates  to  carry  forward  the 
others;  and,  therefore,  the  additional  harbour-dues  may  not  be  of  so  long  continuance  as  at  first  mav 
be  imagined;  but  should  they  even  be  so,  the  additional  accommodation  the  trade  must  acquire  will 
I expect,  much  overbalance  the  extra  harbour  dues.  ’ 

But  should  the  inhabitants  object  to  this,  the  wet  dock,  No.  1,  may  be  carried  into  execution  first 
and  the  others  proceeded  with  afterwards,  as  may  be  judged  advisable. 

In  my  report  on  the  canal,  I propose  a considerable  saving  to  the  proprietors  by  a communication 
with  a wet  dock  at  the  harbour  ; but  as  it  may  not  be  convenient  for  the  magistrates  to  make  the 
whole  of  this  dock  at  once,  it  will  be  necessary  to  make  a canal  from  the  place  where  I recommended 
the  wet  dock,  ultimately  to  be  carried  to  the  place  where  it  is  now  recommended  to  end ; this  expense 
will  not  be  considerable  ; but,  little  as  it  maybe,  it  ought  to  be  done  at  the  city’s  expense,  as  the  advan- 
tage they  will  gain  by  being  supplied  with  water  from  the  canal  will  he  far  greater  than  any  expense 
this  may  cost. 

Thus  J have  endeavoured  to  describe  the  general  outlines  of  what  appeared  to  me  as  the  best 
method  ofimproving  the  harbour  of  Aberdeen,  both  at  its  entrance  and  in  the  inner  harbour;  and  I 
have  had  it  particularly  in  view,  planning  so  that  the  present  trade  should  meet  with  little  interrup- 
tion while  the  works  are  under  execution  ; and  it  will  give  me  great  pleasure  should  the  magistrates 
approve  of  what  I have,  recommended. 

From  the  plans  it  will  appear  that  the  whole  beach  between  the  lower  end  of  Footdee  and  the 
Town  Pier  is  left  as  it  is,  where  vessels  may  he  built  and  repaired  till  the  dry  docks  for  repairing  them 
are  completed;  after  which  it  will  remain  for  building  ships  as  before. 

I have,  &c., 

John  Rennie. 


Estimate  of  the  Expense  of  executing  the  Works  proposed  to  improve  the  Harbour  of  Aberdeen, 
considering  it  as  a Tide  Harbour  only. 

To  embanking  the  sides  of  the  river  Dee,  and  securing  them  with  stone,  and  making  a low  dam  £ 

across,  to  turn  the  water  along  the  town’s  quay  . . ..  ..  ..  ..  3150 

To  making  a new  channel  from  Little  Inch  to  the  old  quay,  nearly  opposite  to  the  shore  brae, 
and  securing  the  sides  with  stone,  and  making  a dam  with  draw-sluices  to  let  the  water  into, 
or  keep  it  out  of,  the  cut  at  pleasure  . . . . . . . . . . . . 3960 

To  taking  down  and  rebuilding  the  town’s  quay  6 feet  deeper  than  the  present  one,  and 

advanced  at  least  10  feet  into  the  harbour,  so  as  to  enlarge  the  quay,  and  making  a new 
channel  for  the  river  from  the  shore  brae  to  opposite  the  Town  Pier,  with  Btone  jetties  to 
keep  it  in  its  place  . . . . . . . . . . . . . , . . 7730 

To  building  a new  stone  quay  from  the  lime-sheds  to  the  lower  end  of  Footdee,  and  making 

a broad  wharf  along  it  . , . , , , . . , . . . . . 8480 


£23,320 

Estimate  of  the  Expense  of  making  Wet  Docks  adjoining  and  communicating  with  the  Harbour  of 
Aberdeen. 

To  excavating  for  and  building  a lock  at  the  lower  end  of  Footdee,  including  coffer-dam  and 

steam-engine  for  taking  out  the  water  ..  ..  . ..  1100 

To  excavating  for  a wet  dock.  No.  1,  and  puddling  round  the  walls  with  clay  . . . . 0900 

To  building  wharf- walls  round  ditto,  including  paving  ..  ..  ..  ..  6360 

£‘20,360 


To  excavating  for  wet  dock,  No.  2,  the  bottom  of  ditto,  and  puddling  round  the  walls  with  clay  6900 
Building  wharf-walls  round  ditto,  with  paving  ..  ..  ..  .,  ..  6360 

To  a communication  between  the  docks,  with  double  gates  and  a drawbridge  across  the  passage  3000 

£16,260 


Estimate  of  the  Expense  of  making  Dry  or  Graving  Docks  at  the  Harbour  of  Aberdeen. 


To  excavating  for  a canal  and  basin  and  lining  ditto  with  clay,  and  also  round  the  walls  . . 1585 

To  building  wharf-walls  round  ditto,  with  a drawbridge  at  the  side  of  the  wet  dock  • . 2532 

To  making  a large  graving  dock  . . , , . . . , . , . . 3980 

To  making  two  lesser  ditto  . . . . , , , , , j . . . . 6600 

To  paving  round  ditto  where  wanted  . . . . . , . ' * . . . 1000 


£15,697 
John  Rennie. 

N.B.- — It  cannot  be  expected  the  above  estimates  are  so  exact  as  if  detailed  designs  were  made  for 
the  particular  works  to  be  executed;  but  when  the  Lord  Provost  and  Magistrates  shall  have  deter- 
mined what  parts  of  the  plan  they  will  carry  into  execution,  proper  drawings  and  estimates  shall  be 
made  accordingly. 
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v„nnr,  hv  Thomas  Telford,  Esq.,  C.E.,  on  the  Improvement  of  the  Harbour  of  Aberdeen,  and  Aberdeen. 

* Estimate,  April  29,  1802.  No,  191. 

Agreeable  to  instructions  received  from  the  Lord  Provost,  I have  considered  and  drawn  a Telford,  on  iroprov- 
plan  of  improvements  which  appear  best  calculated  for  perfecting  the  harbour  and  accommodating  the  mg  *• 

trLi  forming  tWs  plan  I have  been  guided  chiefly  by  the  following  considerations  : — 
t To  procure,  at  the  least  possible  expense,  the  greatest  extent  of  space,  for  wharfs  and  wet  docks, 

S ' or  basins,  where  -vessels  may  lie  afloat  at  low  water.  . 

•2nd  To  avoid  injuring  the  fisheries  of  the  river  Dee,  on  the  south  side,  and  occupying  valuable 
' around  on  the  north  side  of  these  wet  clocks  and  basins. 
o_d  To  acquire  new  ground  for  ship-building,  rope-making,  &c.,  upon  what  arc  now  mud-banks, 

3 ' along  the  north  side  of  the  Dee,  and  to  provide  proper  communications  from  this  new  ground  to 
the  city  and  wharfs  on  the  north  side  of  the  wet  docks. 

4th  To  place  the  locks  and  graving  docks  upon  the  ground  which  affords  the  best  foundations,  and 
where  they  will  be  most  conveniently  situated  for  admitting  vessels. 

5th.  To  provide  for  scouring  the  basins  and  entrances,  the  space  between  the  north  and  south  piers, 
and  likewise  the  bar.  , . . t , 

6lh.  To  procure  and  preserve  four  feet  more  water  than  there  is  upon  the  bar  at  present,  in  order  to 
admit  frigates  and  large  merchantmen  at  high  water  neap  tides. 

7th  To  form  a proper  connexion  between  the  canal  and  the  wet  docks. 

Upon  examining  the  situation  of  the  borings  upon  the  plan,  with  the  description  given  of  the  nature 
of  the  strata  they  ate  made  in,  I perceive  that  the  only  place  where  hard  clay  is  found  above  the  level 
of  low- water  mark,  is  opposite  the  point  where  the  course  of  the  river  Dee  joins  the  backwater  from 
the  present  harbour,  where  the  boring  is  marked.  . . , , , , , , 

No.  1.  The  boring  nearly  opposite  the  Meikle  Cairn,  marked  No.  9,  proves  that  a bed  of  s trong 
clay  passes  in  that  direction,  although  it  appears  to  be  at  a greater  depth  at  No.  9 than  what  it 

I consider  it  a fortunate  circumstance  that  the  clay  is  found  in  this  particular  spot ; it  ought,  in  my 
opinion,  to  determine  the  future  improvements  of  the  harbour,  as  by  this  means  there  is  an  opportu- 
nity of  rendering  it  very  capacious  and  commodious.  .,,,  r , . . 

The  leading  features  of  the  plan  which  I propose  arc,  to  place  a tide  lock  1 n the  middle  of  the  channel 
which  leads  to  the  present  quays,  upon  the  place  where  the  strong  red  clay  affords  a good  foundation, 
and  to  excavate,  to  a sufficient  width  and  depth,  a space  reaching  Iroin  this  lock  to  near  the  mouth  of 
the  Denbum.  With  the  soil  which  must  be  removed  in  order  to  deepen  tins  space,  1 would  raise  a bank 
alonn-  ihe  north  side  of  the  river  Dee,  of  a sufficient  height  to  prevent  the  flood  waters  of  that  river  from 
falling  into  the  proposed  wet  docks,  except  by  means  of  flood-gates,  to  be  placed  near  the  mouth  of  the 
Denbum.  A street  may  be  formed  along  this  embankment.  It  will  also  be  advisable  to  form  a 
mound  opposite  to  the  lime-sheds,  in  order  to  divide  the  space  into  two  basins,  and  to  admit  of  a 
street  leading  from  that  on  the  north  bank  of  the  Dee  to  the  city  and  wharfs  on  the  north  side  of  the 

In  this  mound  there  must  be  a passage  for  vessels,  and  a pair  of  gates  to  keep  the  water  into  the 
upper  basin  when  it  is  let  out  of  the  lower  basin.  . ..  e 

The  soil  necessary  to  be  excavated  from  the  bottom  of  the  basins  might  also  be  laid  so  as  to  form  a 
considerable  width  of  ground  between  the  basons  and  the  street  along  the  north  bank  of  the  Dee  , and 
this  ground  would  be  very  valuable,  as  being  well  calculated  for  ship-buildiug,  rope-making,  and  various 
employments  connected  with  shipping.  , , ,, 

This  would  be  the  means  of  removing  this  sort  of  trades  from  the  ground  where  they  are  now  carried 
on,  and  it  would  in  time  become  wharfs,  warehouses,  manufactories,  and  streets,  wx  1 e 1 D 

It  will,  probably,  be  necessary  to  form  a small  basin  on  the  north  side  of  the  lower  ‘ 
contain  a few  vessels  when  both  the  large  basins  are  emptied  of  water  * an  e ® . ...  . 

small  basin,  in  order  to  have  the  advantage  of  a clay  foundation,  should  be  made  near  to  the 

A graving-dock  may  be  constructed  on  each  side  of  the  tide  lock.  This  situation  will 
afford  good  foundations,  but  also  tiers  of  considerable  strength  must,  at  any  rate,  be  bull :°a 
each  side  of  the  tide  lock;  the  graving-docks  may  be  formed  within  those  masses  of  masonry,  at 

PXte"opofSthelippw' ha«'in,  neat  the  month  of  the  Denburn,  a regulating  weir  most  be  made  to 
take  the  flood  waters  of  the  Dee  to  scour  the  upper  basin.  , . . j 

The  lower  basin,  and  the  entrance  to  it,  may  be  scoured  by  the  water  0 e upp  basins  and 

space  between  the  tiers  and  upon  the  bar  may  be  scoured  by  means  of  the  water  of  both  basins  and 
the  water  of  the  river  Dee.  „ , . . {(.  „iii  Tirove 

These  basins  will  contain  about  40  acres  of  water,  and  if  this  is  applied  at  proper  times  it  will  prove 

avery  powerful  agent. „ a.  ., , oont.in  also  about  40  acres. 


me  ground  between  the  basins  and  ttie  river  uee  may  uv.  the 

and  its  value  will  go  a great  way  towards  defraying  the  expense  of  the  propos  ^wpii;T,(r-houees 
situations  being  so  favourable  for  landing  timber,  hemp,  &c.,  and  for  workshops  a “ 

According  to  the  plan  of  improvements  I have  here  proposed,  the  nver  Dee  fish eries  will  i 
the  least  injured ; the  raising  of  the  norlh  bank,  and  cutting  off  a little  at  the  P » £ river 

is  necessary  to  be  done,  except  the  lowering  of  the  surface  of  the  ground  on  the  , i ease 

opposite  the  lime-kilns  and  upper  basin.  I think  it  advisable  to  have  this  ground  lowered,  to  increase 
the  space  for  backwaier.  , ,,  >Aa  _r  river  and 

This  would  also  afford  materials  for  making  the  embankment  along  the  north  • ’ 

if  necessary,  adding  to  the  width  of  the  ground  for  roperies,  &c.  . . . v flnti  i>v 

It  is  probable  that  by  having  the  command  of  upwards  of  40  acres  of  wa  , ’ y be 

Ihe  improved  mode  of  m.n.ging  the  buckw.ter  ia  the  river  Dee,  tbe  be  “ 

lowered ; but  in  order  to  procure  and  preserve  a sufficient  depth  of  water  on  1 about  100 

neap  tides  for  admitting  f rigates  and  the  largest  merchantmen,  it  will  be  necessary  to  add  about  100 
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No.  192. 

Telford  and  Jessop, 
on  the  Harbour. 


yards  to  the  length  of  the  north  pier,  and  also  to  extend  the  south  pier  as  shown  on  the 
plan.  By  doing  this,  and  removing  the  gravel  and  mud  from  the  bed  of  the  entrance  and 
bar,  there  would  be  about  4 feet  more  water  gained;  and  the  sand  which  is  driven  alonn-  the 
shore  would  either  be  lodged  at  the  back  of  the  north  pier  or  carried  quite  round  the  point  of 
Girdleness. 

If  the  entrance  is  made  lower  it  will  be  necessary  to  lay  the  foundations  and  sills  of  the  tide  lock  so 
much  deeper,  and  likewise  to  excavate  one  side  of  the  lower  basin  to  the  same  level  as  the  bar.  I 
understand  the  foundations  of  the  north  pier  are  not  so  low  as  tlie  present  surface  of  the  o-r0und 
between  the  piers  by  about  2 feet.  The  lowering  of  this  surface  4 feet  will  remove  it  so  much  more 
under  the  level  of  the  foundations,  and  the  securing  of  these  foundations  becomes  a serious  and  import- 
ant object. 

They  may  be  secured,  but  the  best  mode  cannot  be  pointed  out  until  it  is  determined  to  what 
depth  the  surface  of  the  ground  between  the  piers  is  to  be  excavated. 

The  termination  of  the  canal  should  be  formed  with  two  branches  in  order  to  communicate  with  both 
basins.  If  abundance  of  water  can  be  procured  for  the  canal,  its  fall  at  the  locks  may  be  made  use  of 
to  work  mills,  machinery,  or  even  cranes,  on  the  wharfs. 

Toe  time  and  manner  in  which  these  improvements  should  be  carried  into  execution  depend  chiefly 
upon  the  extent  and  command  of  the  funds  that  can  be  applied  to  them.  They  may  be  accomplished 
gradually,  or  they  may  be  done  in  a short  time. 

The  expense  may  best  be  estimated  on  the  spot;  the  means  of  improvement  are  simple,  and,  ex- 
cept extending  and  securing  the  piers,  they  would  not  be  very  cosily  when  compared  with  the  advan- 
tage which  would  be  gained. 

I have  here  added  a very  general  estimate: — 


Estimate. 

80,000  cubic  yards  of  soil  to  be  excavated  from  the  lower  basin,  at  6d.  . £2000 

80,000  ditto,  upper  basin,  at  6d.  .......  2000 

Making  the  tide  lock  .........  4000 

Making  two  graving-docks  ........  4000 

Making  piers  and  gates  to  divide  the  basins  ......  1500 

Making  a regulating  weir  at  the  top  .......  2500 

Making  a new  wharf-wall,  in  place  of  the  present  quay,  500  yards  long, 

4000  yards  faced  with  the  old  stone  and  backed  with  brick  or  cheap  rubble  2000 

Add,  to  receive  frigates  and  large  merchantmen,  at  high  water,  neap  tides. 
Add  100  yards  to  the  north  pier  .......  £18,600 

Securing  the  foundations  of  the  present  pier  .....  3600 

Extending  the  south  pier  ........  5000 

Deepening  the  space  between  the  piers  ......  3000 

Additional  expense  of  tide  lock  .......  2000 

Deepening  a part  of  the  lower  basin  1500 


18,000 


33,700 


£51,700 

Thomas  Telford. 
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Report  by  Messrs.  Telford  and  Jessop,  on  the  Harbour  of  Aberdeen. 

Edinburgh,  October  14, 1805. 

It  has  already  been  suggested  that,  as  an  object  of  considerable  importance  to  the  welfare  of  the 
town  of  Aberdeen,  the  adjacent  country,  and  to  the  public,  it  would  be  very  desirable  to  obtain  a float- 
ing harbour,  by  forming  an  embankment  between  the  present  harbour  and  the  channel  of  the  river,  with 
a lock  for  the  entrance  of  ships,  and  the  only  doubtful  point  is  the  practicability  of  obtaining  a proper 
foundation  for  such  a lock. 

Prom  the  trials  of  the  ground,  by  means  of  boring,  the  result  has  hitherto  been  discouraging,  exceptin 
two  places  marked  No.  6 and  7 on  the  plan,  and  as  the  ground  here  appears  to  be  sufficiently  firm  for 
building  on  if  it  should  be  found  practicable  to  keep  out  the  water  during  the  execution.  We  have  to 
recommend  that  in  the  first  place  those  trials  should  be  repeated,  in  order  to  ascertain  the.  extent  of 
ground  of  a similar  quality  ; and  on  this  being  found  sufficient  to  admit  a lock  of  proper  dimensions, 
that  a well  should  be  sunk  for  the  purpose  of  knowing  whether,  at  the  depth  of  eight  feet  under  low 
water,  the  quantity  of  water  springing  from  the  bottom  would  be  or  not  be  more  than  could  be  pumped 
out  by  means  of  a steam-engine. 

If  the  experiment  should  prove  favourable,  it  would,  though  not  absolutely  necessary,  be  further  de- 
sirable to  know  whether,  in  addition  to  the  lock,  ground  might  be  found  for  a single  pair  of  gates  as  an 
entrance  to  a small  tide  basin,  into  which  at  neap  tides  a number  of  vessels  might  enter  together,  and 
be  enclosed  to  pass,  at  leisure  into  the  large  basin. 

As  at  all  events  it  is  the  intention  to  rebuild  and  extend  the  quays,  according  to  or  near  to  the  line 
already  described  on  the  plan,  this  improvement  would  be  perfectly  compatible  with  the  more  extensive 
improvements  above  mentioned,  and  we  annex  to  this  Report  the-section  of  a wall  which,  in  our 
opinion,  is  proper  for  the  purpose.  It  may  be  built  at  the  mean  distance  of  about  twenty  feet 
from  the  present  wharfs,  so  as  to  found  it  low  enough  for  the  bottom  of  the  harbour  when  sufficiently 
deepened. 

The  specification  of  the  workmanship  is  as  follows 

.A.  represents  bearing  piles  of  Scotch  fir,  of  about  ten  feel  in  length  or  more  if  they  should  be  easily 
driven,  and  seven  or  eight  inches  in  diameter,  at  the  distance  of  three  feet  from  each  other ; and  it  is  par- 
ticularly necessary  that  they  should  be  driven  with  an  inclination,  such  as  is  shown  in  the  section. 

The  engine  most  convenient  for  driving  'hem  will  be  a Tam  of  from  two  to  three  hundredweight,  hung 
to  a pulley,  which  pulley  is  hung  to  a light  triangle  formed  with  two  legs,  with  Spikes  in  the’ feet-  of 
them  to  rest  on  a moveable  plank.  The  third  leg  with  a spike  in  the  foot  of  it  to  be  lighter  and  longef 
than  the  others,  to  support  the  two  others  to  a proper  inclination.  To  guide  the  ram  in  a proper  direction, 
two  small  poles  are  loosely  attached  to  the  two  legs  of  the  triangle  near  the  top  by  the  noose  of  a small 
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4 fi  J to  those  legs ; the  bottom  of  those  poles  is  also  armed  with  spikes  to  stick  into  the  ground, 
°jd  nxe  ^ parallel  to  each  other,  with  the  ram  between  them,  by  moving  the  feet  inward  or  outward, 
nd  _ jve  fjie  ratn  the  same  inclination  in  falling  that  the  piles  have;  the  ram  is  to  have  two  nooses 
S affixed  to  it  to  slide  on  those  piles. 

01  k a Cilj}_|,icce  or  plating  of  fir,  10  inches  by  5 -inches,  fixed  by  tree-nails  on  the  top  of  the  bearing- 
^ C are  bearing-piles  of  6 feet  in  length  and  6 or  7 inches  diameter,  driven  at  the  distance  of  6 feet 

fr°n  Plates'  of three- inch  plank  laid  on  the  top  of  them. 

E Four-inch  plank  piles  of  10  feet  in  length  driven  close  to  each  other,  and  spiked  to  the  ground, 

P'p6  Three-inch  planks  of  Scotch  fir  laid  on  the  top  of  the  ground  plates,  at  the  distance  of  18  inches 
from  p]link8  0f  Scotch  fir  of  six  feet  in  length,  two  of  which  arc  to  be  laid  under  the  founda- 

or  boards  of  Scotch  fir,  0 feet  6 inches  in  length  and  half  an  inch  in  thickness,  two  of  which 
nre  to  be  laid  in  each  counterfort,  to  give  it  a temporary  bond  with  the  walls  until  the  mortar  may  have 
hardened. 

T Two  slips  of  the  same  dimensions. 

The  wall  is  proposed  to  be  four  feet  in  thickness,  both  at  bottom  and  top.  And  at  the  distance  of  18 
feet  from  each  other,  middle  and  middle,  to  annex  to  counterforts  of  three  feet  square. 

The  ashlar  in  the  front  of  the  walls  to  be  15  inches  in  the  bed,  and  the  bond  stones,  which  should 
make  one-eighth  part  of  the  superficial  measurement,  to  be  on  an  average  30  inches  in  bed  or  length. 

The  backing-stone  to  be  from  the  granite  quarries,  as  long  and  flat  as  conveniently  can  he  got. 

The  mortar  to  be  composed  of  good  water,  lime,  and  coarse  sand,  in  the  proportion  of  one  bushel  of  un- 
stated lime  to  six  bushels  of  sand,  to  he  mixed  in  a dry  state,  and  to  pass  together  through  a screen  be- 
fore being  made  into  mortar.  # 

As  the  deepening  of  the  harbour  is  of  the  greatest  importance  towards  its  improvement,  and  the  ex- 
pense of  this  operation  will  depend  much  on  the  manner  of  performing  it,  we  think  it  essentially  ad- 
visable to  recommend  that  it  should  be  done  by  a machine  to  be  worked  by  a stcim-enginc : we  think  it 
probable  that  such  a machine  would  be  capable  of  excavating  from  400  to  800  tons  in  a day,  if  it  should 
he  thought  expedient  to  provide  a sufficient  number  of  barges  to  convey  it  away. 

The  matter  excavated  may  be  laid  on  the  inches  towards  forming  an  embankment  which  may  become 
part  of  the  more  extensive  improvement.  Part  of  it  may  be  conveyed  by  barges  with  hoppers  or  false 
bottoms  so  us  to  drop  it  on  the  lower  grounds,  and  the  other  part  must  be  wheeled  from  the  barges  by 
barrows.  . , . 

We  think  that  by  the  means  above  mentioned  the  expense  will  hardly  exceed  sixpence  per  cubic 

It  may  perhaps  in  fine  weather  be  advisable  to  use  this  machine  in  deepening  the  bar  of  the  harbour, 
as  this,  with  hopper  barges,  may  be  done  for  threepence  per  cubic  yard ; at  all  events,  in  the  future  pre- 
servation of  tlie  harbour,  such  a machine  will  be  a necessary  appendage  to  it. 

As  the  inches  are  formed  of  matter  naturally  deposited,  it  is  not  to  he  expected  that  additional  matter 
laid  thereon  will  he  much  liable  to  be  removed,  and  especially  when  it  shall  be  raised  higher  than  the 
rise  of  land-floods.  If  in  any  part  of  the  inches  there  should  appear  a tendency  to  remove  the  matter 
laid  thereon,  it  may  be  defended  by  a facing  of  rubble  stone,  from  time  to  time,  as  may  appear  to  be 
necessary. 

With  the  section  of  the  wharf  wall  there  is  also  a section  of  the  common  sewer,  which  we  suppose  to 
be  of  dimensions  sufficient  for  the  intention,  and  for  a man  to  pass  through  it  whenever  it  may  be  neces- 
sary in  cleaning  it. 

W.  Jessop. 

Thos.  Telford, 
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Meport  of  Jambs  Was,  keii,  Esq.,  C.E.,  on  the  Harbour  and  proposed  Soda  of  Aberdeen. 

'Great  George  Street,  Westminster,  April,  1838. 

A Letter  of  25lh  November,  1837,  from  James  Milne,  Esq.,  Lord  Provost,  and  Chairman  of  the 
Board  of  Harbour  Trustees,  informed  me  that,  “ at  their  meeting  on  27th  September,  the  Harbour 
Trustees  had  resolved,  before  proceeding  with  any  material  operations  connected  with  the  harbour, 
to  have  it  examined  and  surveyed  by  an  engineer  or  engineers,  from  whom  a report  should  be  had  of 
its  present  state,  and  what  might  be  considered  most  proper  to  he  done  for  its  completion  in  a suitable 
manner  in  all  its  details ; and  that,  at  a subsequent  meeting  on  25th  November,  they  had  unani- 
mously fixed  upon  me  for  the  above  duly;”  the  importance  attached  to  which  is  fully  appreciated  by 
his  Lordship  in  describing  the  harbour,  “ as  tile  keystone  to  the  prosperity  of  the  city  and  the  stir- 
rounding  counties.”  , 

In  consequence  of  the  above  appointment,  I visited  Aberdeen  in  January  last,  when  1 attended 
several  meetings  of  the  Trustees,  heard  the  different  remarks  as  to  the  wants  of  the  port  and  the 
opinions  of  several  members  of  the  Board,  and  also  made  the  necessary  surveys,  in  which  1 had  the 
advantage  of  Mr.  Gibb’s  attendance  and  information. 

Since  my  return  to  London  I liaye  examined  the  various  opinions  and  the  plans  of  former  engineers, 
which  have,  by  desire  of  the  Trustees,  been  sent  to  me  by  Mr.  Gibb,  and  having  given  the  same  my 
best  consideration,  I have  prepared  a plan,  which,  in  my  opinion,  will  be  the  most  suitable,  upon  the 
whole,  for  the  purpose,  and  which  I beg  herewith  to  submit.  . . . 

Although  the  Provost’s  letter,  before  quoted,  embraces  the  harbour  generally,  I find  the  principal 
objects  of  inquiry  are — . . ... 

l?t.  The  expediency  of  having  a floating  dock  or  docks,  by  enclosing  part  of  the  harbour  within 
gates;  and 

. 2d.  The  extent  and  the  best  arrangement  for  accomplishing  this  object. 

It  is  to  these  points,  therefore,  that  my  attention  has  been  principally  directed. 
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General  Expediency  of  Docks. 

As  respects  the  first  question,  viz.  The  general  expediency  of  docks,  there  cannot  be  mu -h  in- 
ference of  opinion.  The  number  and  the  tonnage  of  ships  engaged  in  fore’gn  trade,  belon<nn<v  f! 
port,  have  been  and  slill  are  increasing;  the  alteration  in  the  mode  of  measuring  for  register  t*  t°1"e 
and  the  increasing  despatch  required  to  keep  pace  vvitli  the  ships  of  other  ports,  have  caused  a<).nna=e> 
descriptionof  ships  to  be  built.  Add  to  this  the  introduction  of  steam-vessels,  the  machinery  of  wK 
is  more  liable  to  injury  by  grounding  than  the  vessels  themselves,  although  these  are  of  great  siz'V  j 
built  as  light  as  is  consistent  with  safety.  When  I was  at  Aberdeen  there  were  15,000  tonsofshi ' • 
in  the  harbour,  some  of  the  vessels  being  upwards  of  400  tons  burden.  Now,  as  the  depth  in  f^ 
of  Waterloo  Quay  is  only  twelve  feet  at  high  water  of  neap  tides,  and  fifteen  at  spriiv  tides  J^'h 
vessels  are  liable  to  a detention  of  two  weeks  by  being  neaped,  as  well  as  liable  to  be  strained  at  1 
water,  when,  the  small  depth  left  under  them  being  of  no  use  in  preventing  damage,  they  cannot  bl 
said  to  be  at  all  water-borne.  The  bottom  is  certainly  soft,  but  even  this  frequently  proves  iniuri 
to  large  vessels  when  they  succeed  smaller  oues,  and  settle  down  upon  the  ridges  or  hollowswhich 
the  others  have  left.  I saw  a large  vessel  nearly  in  this  situation,  and,  from  her  greater  width  aft! 
she  was  with  her  keel  upon  the  higher  ground  which  the  one  before  her  had  formed  by  her  bed  bein 
navrow  ; in  this  position  she  would  be  kept  until  the  following  springs.  This  has  been  remedied  for 
some  of  the  large  steamers,  by  piling  in  front  of  the  quay  and  dredging  out  a dock  for  them,  which 
they  keep,  and  from  which  other  vessels  are.  generally  excluded.  From  the  different  steamers’  form 
being  nearly  the  same,  and  from  the  greater  depth  of  water,  the  straining  is  prevented,  but  the 
necessity  for  doing  this  in  a particular  case  proves  the  general  evil. 

The  greater  convenience,  and  less  expense,  of  unloading  cargoes  in  clocks  where  the  vessel  is 
always  within  two  or  three  feet  of  being  at  the  same  level,  are  important,  particularly  where  coal  the 
article  of  greatest  tonnage,  is  landed,  as  in  Aberdeen,  at  the  quays,  and  where  the  labour  and  expense 
of  hoisting  at  low  water  are  so  much  greater.  Probably  calculations  of  this  have  been  made  ; for,  in 
coal  alone,  I am  sure  it  would  be  serious,  and  of  this  the  managers  of  the  steam-packets  particularly 
complain.  3 

Were  docks  uncommon  in  the  ports  of  Great  Britain,  Aberdeen  would  have  its  fair  chance  without 
them,  for  its  natural  advantages  are  superior  to  many;  but  when  the  ports  near  you,  and  those  which 
your  ships  visit,  have,  or  are  preparing  to  have,  docks  (and  few,  if  any,  are  not  in  either  of  these  situa- 
tions), it  becomes  more  necessary  to  follow  I lieir  example.  Fine-built,  heavy  vessels  cannot  be  ex- 
pectecl  to  lake  freight  at  the  same  rate,  if  they  are  to  be  subject  to  the  evils  1 have  named  by  deten- 
tion and  grounding. 

I fear  I have  said  too  much  upon  a subject  which  is  so  generally  well  known  to  most  of  the  Trustees, 
and  with  the  detail  of  which,  as  respects  Aberdeen  particularly,  they  must  be  acquainted  from  almost 
every-day  experience. 

Plans  for  Docks. 

The  second  consideration,  as  to  the  particular  plan  of  docks,  supposing  them  desirable,  is  one  in 
which  the  same  unanimity  cannot  be  expected  lo  prevail.  It  is  more  difficult,  and  may  be  viewed  in 
various  ways,  as  respects  extent,  situation,  and  interference  with  the  present  harbour;  and  each  per- 
son is  apt,  even  where  no  interest  operates,  to  prefer  the  view  he  has  first  taken,  and,  therefore,  lo 
press  the  arguments  in  its  favour  to  the  comparative  neglect  of  what  may  be  said  against  it. 


Arguments  against  converting  Harbour  into  Docks. 

Taking  the  question  as  between  the  harbour  and  a conversion  of  a part  of  it  into  docks,  it  may  be 
argued  by  those  who  prefer  the  harbour,  that  it  lias  the  advantage  for  steamers  that  always  slart  at 
the  same  hour  of  the  day,  which  is  the  case  with  the  Leith  steamers,  and  all  that  make  short  voyages. 
secondly,  1 hat  these  vessels  will  not  go  within  gates,  and,  as  they  take  the  greatest  number  of 
passengers,  the  inconvenience  by  it  will  be  great  if  they  have  a distance  to  go  to  the  vessel;  that 
small  vessels  con  now  leave  the  harhour  at  half-flood,  by  the  assistance  of  tugs,  and,  if  the  wind  is 
fair,  get  a considerable  way  south  with  the  flood  tide  before  it  is  high  water  at  sea  ; that  they  do  not 
injure,  by  grounding,  and  that,  on  their  arrival  in  the  harbour,  they  can  get  to  their  berths  long  before 
high  water;  that,  therefore,  the  dock,  which  will  pass  them  only  an  hour  or  two  before  high  water 
would,  it  is  said,  be  less  convenient  for  them  than  the  harbour,  in  which  they  are  at  liberty  so  soon  as 
there  is  water  to  float  them.  Thirdly,  That  the  rise  and  fall  of  the  tide,  and  the  current  in  the 
harbour,  prevent  the  water  from  freezing,  which  it  will  be  liable  to  do  in  the  docks,  and  the  ice 
cfesing  the  dock-gates,  or  their  being  otherwise  out  of  order,  will  cause  detention  to  the  vessels. 
Fourthly,  That  when  the  lock  is  so  much  out  of  order  as  to  require  repair  in  the  foundation,  and  to 
be  shut  up  (or  a time,  all  the  vessels  must  be  kept  in  the  part  of  the  harbour  below  the  lock.  Fifthly. 
I hat  there  will  be  a loss  of  time  in  locking  in  or  out ; that  despatch  is  every  day  becoming  more  im- 
portant;  and  that,  in  neap  tides,  the  time  when  a ship  of  considerable  burden  is  afloat  is  very  short. 
sixthly.  That  the  lock,  and  the  space  requisite  for  vessels  waiting  to  clock  and  undock,  will  occupy  a 
considerable  portion  of  the  best  room  in  the  harbour.  Seventhly,  That  a portion  of  the  backwater 
which  scorns  the  harbour  aud  the  bar  will  be  locked  up,  and  thus  the  benefit  be  in  future  lost. 
eighthly,  1 hat  for  ships  wind-bound,  or  having  come  for  refuge,  the  harbour  is  so  preferable  that 
they  will  not  go  into  the  dock. 

Those  who  take  the  dock  view  of  the  question  meet  all  the  above  arguments  by  the  paramount 
necessity  of  docks  for  the  reasons  I have  already  described  ; that  the  most  convenient  plan  for  them  is 
near  tlie  town  ; that  less  harbour-room  will  be  wanted  if  the  large  vessels  and  large  steamers  use  the 
dock  ; ^at  the  conversion  of  part  of  the  harbour  into  a dock  is  the  only  plan  within  the  means  of  the 
trust,  that  the  effluvium  which  now  exists  in  the  upper  part  of  the  harbour  at  low  water  will  not  be 
prevented  even  by  new  sewers,  unless  the  shore  be  kept  covered  with  water;  and  that  the  plan  of  1829, 
w en  the  last  Act  was  passed,  contemplated  the  conversion  of  a large  portion  of  the  harbour  into 
docks,  and  ought  not  to  he  departed  from  without  good  cause  being  shown. 

-r  Opinion. 

Now,  all  the  above  arguments  on  each  side  are  correct  and  useful  to  be  attended  to,  but  injurious 
if  pressed  too  far,  to  the  neglect  of  those  on  the  other  side.  Take  as  an  illustration  of  the  last  point, 
he  recommendation  for  adhering  to  Mr.  Telford’s  plan  of  1829.  Let  it  be  remembered  that,  since 
then,  Provost  Blaikie  s wall  has  been  built  in  a different  line  from  Mr.  Telford’s  plan,  that  a bridge 
over  the  harbour  has  been  built  in  the  line  of  Marischal  Street,  instead  of  the  shore-brae  as  he  pro- 
posed, and  that  the  lock,  150  feet  long  and  40  feet  wide,  which  Mr.  Telford’s  plan  contemplates, 
would  require  an  addition  of  50  per  cent,  to  its  length  and  width  to  receive  the  present  large  class  of 
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steam-ships-  Under  such  circumstances,  it  is  quite  clear  that  Mr.  Telford  would  (where  he  now  alive 
to  be  consulted)  have  proposed  alterations  from  his  plan  of  1829. 

I have  endeavoured  to  keep  all  the  above  considerations  in  view  in  the  design  now  presented,  which 
I beg  to  explain. 

The  upper  part  of  the  harbour  is  proposed  to  be  converted  into  a dock,  by  a lock  220  feet  long-  by 
60  feet  wide,  the  inner  or  west  end  of  which  is  a little  to  the  east  of  Church  Street,  and  the  outer  or 
east  end  450  feet  west  of  Wellington  Street  : this  is  considerably  farther  to  the  west,  and  leaves  more 
harbour  and  less  dock-room  than  the  former  plans.  My  reasons  for  this  are  given  in  the  arguments 
already  stated  ; and  to  those  it  is  also  to  be  added,  that  small  vessels  will  prefer  the  harbour  to  the 
dock  if  there  is  a difference  in  the  charge,  and  that  such  vessels  are  not  desirable  customers  for  a 
dock  unless  the  chamber  of  the  lock  can  be  filled  with  them,  as  the  trouble  of  docking  and  undocking 
is  nearly  the  same,  and  the  quantity  of  lockage  water  the  same,  for  a small  as  a large  vessel ; besides, 
that  the  prior  right  of  the  trade,  for  which  the  open  harbour  is  preferable,  ought  to  be  respected.  On 
the  accompanying  plan,  the  dock  below  Regent  Bridge  will  have  an  area  of  12  acres,  and  a quay 
frontage  of  2*700  feet.  I propose  to  make  full  compensation  for  the  diminution  of  dock-room  below, 
by  a dock  above  Regent’s  Bridge,  which  will  also  contain  an  area  of  12  acres,  and  a length  of  3000 
feet  of  quay  frontage.  This  inner  dock  will  be  obtained  at  a comparatively  small  expense,  and  will  be 
conveniently  situated  for  the  town.  Tiie  width  of  quay-room,  on  the  south  side  of  it,  will  be  from  200  to 
300  feet,  all  of  which  may  be  applied  for  bonded  limber  yards,  buildings,  or  other  dock  purposes.  The 
two  docks  contain  an  area  of  24  acres,  sufficient  for  240  ships  of  300  tons  average  burden,  and  5700 
feet  in  length  of  quay- room. 

The  harbour  outside  the  lock  will  enable  the  vessels  to  come  so  near  the  town  as  to  prevent,  I trust, 
a reasonable  application  of  the  arguments  against  converting  part  of  the  harbour  into  a dock.  The 
harbour,  from  the  lock  gate  to  the  north  capstern,  will  exceed  2200  feet  in  length  ; on  the  west  side 
o!  this  a spacious  quay  may  be  formed,  as  the  trade  requires.  The  space  below  the  quays,  on  the  east 
side,  may  remain  as  at  present,  occupied  by  shipbuilders,  or  formed  as  quays  for  the  whole  extent  of 
that  side.  A basin  may  also  be  afterwards  formed  there  if  required,  leaving1  one  side  for  a quay,  and 
the  other  for  shipbuilding  , or  a convenient  floating  dock  may  be  constructed  on  the  same  site  lo  the 
extent  dotted,  and  tinted  red  upon  the  plan ; this  ground,  therefore,  I advise  being  held  in  hand,  to 
be  applied  when  the  wants  of  the  port  appear  to  require  it. 

Seeing  the  great  and  increasing  value  of  ground  in  Aberdeen  that  is  applicable  to  shipping  pur- 
poses, I have  looked  with  some  degree  of  jealousy  at  the  considerable  width  occupied  by  the  river  and 
the  spill-water,  when,  a little  higher  up,  one  channel  does  for  both.  Why,  opposite  the  town,  where 
ground  is  so  much  more  valuable,  should  a greater  width  of  waterway  be  taken,  than  at  a short  dis- 
tance above,  where  all  the  water  passes  through  one  channel  ? 

That  some  increase  is  necessary,  I admit,  but  I more  than  doubt  the  utility  of  so  great  a space.  I 
take  the  history  to  be  this — that  before  the  improvements  were  begun,  the  flood  and  tidal  waters 
occupied,  at  times,  tlie  whole  space  between  the  high  grounds  on  each  side  ; that  when  the  land  floods, 
without  the  tide,  were  high,  the  river  overflowed  its  low  sides  into  the 'channel  close  to  the  town,  which 
was  then  a kind  of  waste  watercourse;  that  when  it  was  considered  proper  for  harbour  purposes  to 
prevent  this  overflow,  and  to  form  a new  channel  lev  the  river,  another  waste  or  spillwater  course  was, 
by  some  party,  thought  necessary.  I may  be  wrong  (and  my  short  acquaintance  will  be  my  excuse) 
in  saying  that,  by  straightening  and  widening  the  present  spillwater,  principally  at  the  ends,  it  may  be 
made  sufficient  for  the  purpose  of  Jishing  and  a watercourse,  with  a hauling-ground  on  the  side,  by 
which  a great  addition  might  be  made  to  the  shipping  accommodation  ; and  when  the  docks  and 
harbour  now  proposed  are  found  inadequate,  this  seems  the  most  natural  ground  for  supplying  the 
deficiency.  I have  not,  however,  attempted  to  meddle  with  this  ground  in  the  present  design,  and 
only  name  it  as  deserving  attention  when  a further  enlargement  comes  lo  be  required.  The  plan  sub- 
mitted will  be  considered  to  go  far  enough,  probably  too  far,  but  in  a general  design  for  improve- 
ments it  is  proper  not  to  confine  one’s  ideas  to  what  can  be  immediately  executed.  An  advantage  of 
the  plan  is,  that  it  may  be  effected  progressively,  and  in  parts,  as  the  extent  of  the  trade  and  resources 
permit,  but  the  cheupest  and  best  plan  would  be  to  do  the  whole  at  once. 

Servers. 

The  nuisance  of  the  sewers  that  discharge  into  the  harbour  above  Regent  Bridge  is  too  well  known 
to  require  any  description.  The  remedy  proposed  for  it  will,  I trust,  be  effectual.  I propose  con- 
tinuing the  new  sewer  upon  Regent’s  Quay,  along  Waterloo  Quay,  and  into  the  harbour,  in  the 
direction  of  the  doited  line  upon  the  plan,  and  also  up  to  the  line  of  the  M ill  Born ; also  to  form  a 
new  sewer  from  the  Mill  Burn,  in  a westerly  direction,  to  take  also  the  waters  of  the  Den  burn,  and  to 
continue  the  same  along  a street  or  road  proposed  to  be  made  parallel  to  the  river  at  the  back  of  the 
Fishers’  reserved  ground,  until  it  discharges  into  the  harbour  below  the  intended  lock.  This  will 
give  a great  facility  of  future  drainage  for'the  south  end  of  the  town  and  the  proposed  quays.  By 
®eans  of  sluices,  the  water  of  the  Mill  Burn  may  be  passed  through  the  town  sewer  for  scouring 
;-r,  *n  flood  times,  through  the  new  sewer,  which  has  also  a waste  weir  into  the  river  for 


Entrance  to  Harbour. 

Of  the  entrance,  which  is  the  principal  feature  of  almost  every  harbour,  I have  as  yet  said  nothing ; 
D°r  x6/’  'n  the  p'an  or  estimate>  contemplated  anything  deing  done  to  it.  If  any  material  improve- 
ment had  suggested  itself,  I would  have  named  it;  but  there  did  not,  nor  does  it  appear  to 
benefit  can  effected  without  a still  further  extension  of  the  pier,  which  has  already  acted  so 

Estimate. 

he  estimated  amount  of  all  the  works  contemplated  by  the  plan,  including  the  deepening  of  both 
00  s to  the  level  of  seventeen  feet  under  high  water,  average  spring  tides,  is  as  follows: — 

Inner  dock £29,300 

Outer  dock  and  lock  . 40,000 

Sewers,  &c.  . 8,700 

Contingencies,  10  per  cent. • 7,800 


Making  a total  of 


5,800* 

J.  Walker. 


lefor  before  8°ing  into  Committee,  was  increased  to  90,000?.,  in  consequence  of  a suggestionhaving  been 

argmg  the  dimensions  and  increasing  the  length  of  the  sewers,  j 
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Report  by  James  Walker,  Esq.,  C.E.,o«  the  Plan  of  Messrs.  Hoqauth,  Pirie,  & READ  for  p. 

Improvements  in  the  Harbour  of  Aberdeen.  roPos(d 

Gentlemen,  Aberdeen,  September  4 icon 

The  plan  of  Messrs.  Hogarth,  Pirie,  and  Read,  for  proposed  improvements  in  the  harb  h 
been  submitted  to  me,  in  terms  of  the  resolution  of  the  Harbour  Trustees  of  the  29th  Auirast^Th* 
also  received  copies  of  the  various  letters  respecting  this  plan,  that  have  appeared  in  the  xiewsn 
To  enable  me  to  judge  correctly  as  to  the  facility  and  expense  of  executing  the  above  I reo  ci!!i 
levels  to  be  taken,  and  sections  made,  of  the  site  of  the  projected  works;  this  has  been  ] “ k 
Mr.  Smith,  and  I have  since  surveyed  the  ground.  uone  ® 

Having  learned  how  respectable  the  projectors  of  the  new  plan  are,  and  there  being  several  nni 
on  which  it  appeared  to  me  that  an  explanation  was  desirable,  I suggested  a meeting  which  the  ih 
gentlemen,  and  Mr.  Gordon,  master  of  Shore-works,  attended.  The'  result,  I am  glad  to  sav  hvi 
rowing  the  points  of  difference,  has  been  to  render  a long  discussion  by  me,  on  the*  merits  ofllii  Jf' 
unnecessary.  Piani 

I suggested  that  the  engineer  or  contractor  who  had  made  out  the  details  of  the  estimate  shonll 
attend  the  meeting,  that  I might  endeavour  to  agree  in  amounts  with  him,  but  Messrs  Hon-n  ih 
Pirie,  and  Read  had  thought  this  unnecessary.  At  our  meeting,  however,  it  soon  appeared  that  I was 
correct,  as  questions  presented  themselves  which  the  gentlemen  considered  themselves  not  Qualified 
or  not  at  liberty  to  reply  to  without  their  Surveyor's  knowledge  and  approval.  This  was  to  be  ann'ied 
for,  and  the  result,  if  favourable,  communicated  to  me  by  Mr.  Read.  Not;  having  since  had  any  com. 
minucation,*  I conclude  there  is  an  objection  or  difficulty  somewhere  to  giving  details  of  estimate 
The  first  great  feature  in  the  new  plan  is  to  receive  the  contents  of  the  town  drains  into  the  har- 
hour,  os  at  present,  in  place  of  into  the  new  sewers  proposed  by  me,  and  to  erect  sluices  at  the  upper 
end  of  the  harbour,  which,  on  being  occasionally  opened,  would  draw  water  from  the  dock  and  scour 
through  the  harbour.  A discussion  on  the  comparalive  merits  of  the  two  plans  led  Messrs.  Hon-arth 
Pine,  and  Read  to  agree  with  me  that  the  sewers  are  preferable  ; and  it  is  therefore  unnecessary  to 
say  more  on  that  part  of  the  designer,  I apprehend,  longer  to  delay  applications  for  tenders  for  the 
sewers,  the  plans  and  specifications  for  which  are  prepared. 

Hie  other  alteration  of  Messrs.  Hogarth,  Pirie,  and  Read  is  to  leave  the  present  harbour  as  it  is  • 
to  convert  the  Riches,  along  with  the  present  site  of  the  river  and  of  the  Spillwater,  into  a wet  deck* 
and  to  cut  a new  channel,  sufficient  for  all  the  water,  through  the  laud  on  the  south  side  of  the  present 
Spillwater.  It  is  of  little  consequence  to  the  Trustees,  whether  the  gentlemen  took  the  idea  from  my 
Report,  where,  however,  it  is  clearly  expressed,  excepting  that  they  have  gone  farther  than  I contem- 
plated ; for  the  cutting  of  a new  channel  through  the  Torry  I-Iaugh  I have  no  pretension  to— it  is,  so 
tar  as  I know,  their  own.  Their  plan  shows  a dock  of  eighty  acres  ; but  they  stale  the  intention  of 
Jiaving  at  hrst  the  north  side  only  excavated  for  a width  of  350  feet,  giving  an  area  of  about  thirty- 
two  acres:  a small  entrance  basin  is  proposed;  the  north  side  only  of  the  dock  is  to  be  walled,  which 
will  be  4000  feet;  abridge  is  to  be  built  over  the  harbour  in  the  line  of  Church-street;  a lock 
Between  the  harbour  and  the  clock  at  the  upper  end  is  proposed  for  small  vessels ; also,  a lock  between 
the  clock  and  the  river,  for  receiving  timber  into  the  dock.  The  depth  is  proposed  to  be  nineteen  feet 
o ugh  water  at  spring  tides  ; and  here  I take  the  opportunity  of  correcting  an  error,  made  uninten- 
'ona  y,  am  sure,  by  Messrs.  Hogarth,  Pirie,  and  Read,  by  supposing  that  I intend  the  depth  of  my 
lock  to  be  only  seventeen  feet:  this  is  nowhere  said.  I have  stated  that  the  estimate  includes  deepening 
ttie  dock  to  seventeen  feet;  this  may  be  increased,  but  the  lock  cannot  be  deepened  afier  being  built, 
and  therefore  I have  made  it  several  feet  more  than  the  dock.j  My  estimate  of  Messrs.  Hogarth,  Pirie, 
anu  ltead  s plan  is  18o,000*.  ; but  the  gentlemen  agreed  that  the  plan  involves  an  interference  with  the 
f isuings,  which  would  require  to  be  purchased  at  from  60,000*.  to  70,000*.— say  together,  250,000*.  I 
,Cj;'!?ee  reason  why  the  Fishings  should  not  be  added  as  part  of  the  estimate,  although  a part  or  the 
1..  ^.eXPen,Se  ,WI.  u,timate]y  be  repaid.  This  will  probably  be  the  cose  upon  all  the  expen 


. „ * , J vv''T,u“.  -*“'0  ]ii uuauiy  ue  me  case  upon  an  me  expeii 

t ^gradual  increase  of  rates  arising  from  the  better  accommodation  and  the  increase  of 

j th’  U iS  • caP^a‘  must  be  raised,  in  the  first  place,  lo  make  the  purchases  in  the  one  case  as  to 
cne  worlc  in  the  olher-  Rut  would  the  claims  for  interference  with,  and  supposed  damage  to,  the 


e"d  lie,r.e  ? May  not  lhe  owners  or  lessees  of  the  Fishings  above  the  part  of  tlieriver  proposed 
nn dlsco'!e.r  t,,at  their  Fishings  also  may,  by  possibility,  be  injured  ? This  may  be  a very 
H^nr.°lllab  ? ?Uv})p0SltJ,On  °nmyp«rt;  and  I am  prevented  from  doing  ‘more  than  naming  it,  as  Mr. 

f”  i ^covered  that  each  of  us  understands  his  own  business  the  best,  and  have 
-pi  i 0 a,°J>  tae  . ne  sut0r  principle — he  abandoning,  henceforth,  all  engineering  for  Aberdeen 
Z n!Vn \ agreeing  not  to  display  my  ignorance  of  the  nature  of  Salmon  Fishings.  It  is,  howi 
found  thot  • 1 118  mut“al  compact  to  say,  that  by  the  perusal  of  evidence  and  documents  I have 
howpvpr  ram  i ^°i”,diUC  j.tJ®  fishers  upon  the  Dee  are,  as  respects  interference  with  their  property, 
n oU?  n ’l  h lle  Ci;sp0sed  ,0  follow  t1le  exaraple  of  the  fishers  in  apostolic  times. 
slmul(rC  100,000*.  is  required  for  the  works  stated  in  my  plan,  300,000*. 

add  that  from  i!°n  ]fessrs*  P,ne  and  Read’s  plan,  with  a dock  of  only  350  feet  width;  and  I would 
Much  nfthicd'ff  nalU1’e  a-nd  fXlent  th?reis  much  greater  contingency  in  the  execution  of  their  design, 
proof  by  correct  leaking  1U  ^ c*Uunt'ty  excavation,  arising  from  their  level  being  assumed,  without 

tbiTnbiSfnn  t0  desiP  5f’ that il  converts  Part  of  the  Tidal  Harbour  into  a dock.  Now,  I named 
then  ptitip  in  ePor.’  wbere  I endeavoured  fairly  to  state  the  arguments  on  both  sides,  and  I 

circumstances  , e,  C°J)C  ^sl°n.of. w lat  °PPearecl  to  me,  on  a comparison  of  the  whole  and  under  all 
•Uinn  T w!  ’ b ( hlrbe  f°r  .""mediate  adoption  ; and  that  opinion  is  not  shaken  by  the  consider- 
errors  in  ° i aSfrS'  Pine  and  Read’s  plan.  I stated  to  these  gentlemen  some  engineering 

T chin  t u ‘Ch’  afler  consideration,  they  frankly  allowed  ; and  therefore,  the  few  remarks 

opinion  * ^ ‘ Se  COrrecti0lls>  and  with  the  sewers,  on  which  there  is  now  no  difference  of 

or  fo!!l!nk a-CreS’  l7he  itin.latearea'of  the  proposed  dock,  too  great  for  one  entrance  basin 
1“  Thot  18  a , sPlendld  size  .1  admit,  for.  it  is  .thrice  the  size  of  the  largest  dock  I can  at  the 
rHo-muio-' 2m^mber;  Jut  sPle»dour  *s  not  always  consistent  with  prudence  or  utility;  while,  to  be 
° ° tlc  is  often  to  be.shapeless,and  almost  always  unwieldy,  and  this  eighty  acres  dock  is  not  an 


* See  Postscript. 

.J  » 


s in  type,  it  appears  tl 
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T* ;«  nnlv  when  placed  by  the  side  of  this  splendid  giant,  that  my  plan,  which  has  twenty  Appendix  C. 

excephon  It  > y ^ clonsjdered  dwarfish,  or,  to  . use  Messrs.  Pirie  and  Read’s  epi.hets,  “nar-  

f°Ur  and contracted.’’  I think  the  St.  Catherine’s  Dock  in  London  is  only  eighty  acres.  I am  sure  Aberdeen. 

that  the  Ju nctj°“  tll°  trad e ^ch iefiy  east  country  and  coasting,  and  of  a very  varied  nature,  like  that  No.  194. 

rfSSdSXS  twenty -lourLes,  the  are?  of  the  three  docks  and  both  entrances 

of  (0  have  ample  employment.  A fourth  dock  is  now  proposed  with  its  own  lock,  and  the  Corpo-  lhelxiarbour. 
flPtSnn  of  the  town  insist  that,  with  a view  to  prevent  delay  and  contusion,  there  shall  be  also  a distinct 
? hp/ basin  Messrs.  Pirie  and  Read  suggested  remedying  this  by  another  lock,  to  enter  heir 
!wlr  from  the  harbour,  which  would  subject  the  design  to  one  of  live  objections  touching  the  harbour 
fhev  have  made  to  mine,  while  their  bridge  across  the  harbour,  though  a less  obs. ruction  than  my 

Wfc  is  so  far  an  obstruction  as  only  one  vessel  can  pass  through  it  at  a time. 

a ‘,v.r  inconvenience,  from  one  dock  of  tills  great  area,  would  be  felt  in  the  current  of  water  through 
when  both  gates  are  open.  A small  lock  at  the  upper  end  might  occasionally  dimmish  this, 

SJ  ,i,e  current  would  be  such  that  the  communication  between  the  harbour  and  die  dock.  except 
hr  lock  air  mast  be  shut  off  at  the  instant  of  high  water,  and  tins  must  be  narrowly  watched  to  prevent 
^ „ =/hp  works  A train,  by  appropriating  the  whole  ol  the  Inches  to  form  one  dock,  Messrs.  Pine 
daS  ' to  endose  id  once,  Within  t lock  sixty  feet  wide  the  whole  area  applicable  to  dock 
harbour  purposes.  Now,  whoever  looks  back  at  the  changes  that  have  taken  place  in  the  kind  of 
ccmmodaSon  required  for  shipping  during  the  last  ««*,  I»m,  K 


S to  commit  himself  so  far  as  to  decide  now  the  kind  and  d.mens.ons  or  accommodation  that  may 
! wanted  in  future;  and  for  this  it  seems  desirable,  .1  It  can  be  done  without  interfering  with  what 
is* required  for  present  accoommodation,  to  keep  the  Inches  and  the  site  ol  the  river  ...  reserve,  to  be 
emnbved  as  mSy  appear  the  best  when  more  room  is  wanted.  This  was  my  idea,  my  plan  was  made 
™ it  and  I cannot  think  Messrs.  Pirie  and  Read  have  improved  upon  It.  liven  supposing  the  design 
of  Messrs  Tirie  and  Read  to  be  the  best  that  can  at  present  be  devised,  and  that  there  were  no  want 
of  fads  I certainly  doubt  the  prudence  of  thus  cutting  up  the  whole  web,  the  only  one  that  is  to  clothe 
the  family  for  future  generations,  into  one  great  garment  ol  the  present  lushlon.  This  need  not,  hou- 
mr,  pmvent  the  purchasing  and  holding  of  the  river  Fishings,  ,1  there  ore  the  means  of  purchasing 
them  and  the  probability  of  their  rising  in  value. 

The  time  winch  the  proposed  plan  would  require  to  execute  appears  another  argument  against  it. 

I avoid  remarks  as  to  the  size  of  the  entrance  basin,  the  exposure  of  the  lock-gates  to  the  swell  of,  and 
to  be  struck  by,  the  waves,  and  many  other  points,  because  they  are  capable  of  at  least  partial  remedy, 
Sthou-h  not  without  an  increase  of  expense,  and  because  I do  not  think,  after  the  candid  way  m which 
Messrs.  Pirie  and  Read  met  me,  that  it  would  be  liberal  to  make  the  details  of  lhei  rJ* 
of  detailed  professional  criticism.  Had  their  Surveyor  met  me  and  acknowledged  the  plan  as  Ins,  I 

KEf™ TLn  ihfa" of  "re  eeivbig'  tire  question.  They  arc  all  liable  to  objection,  and  i,  is  for 
tlle»™,S'X1^  with  a continuation  of  the  gradual  extension  and 

deepening  which  it  lias  from  time  to  time  laid,  but  without  adock.  f floatimr 

Secondly,  A part  of  the  harbour  space,  below  Regent  Bridge,  may  be ^applied ^to 
dock  of  twelve  acres,  and  another  dock  of  twelve  or  fourteen  acres  be  made 

docks  being  certainly  most  conveniently  situated  lor  the  town,  and  giving  the  opportunity  ot  extension 

^Sfa^STmay  be  purchased  (for  io  touch  the  river,  it  is  admitted  incMcs th£ 
and  part  of  the  Inches,  with  the  channel  of  the  present  river,  at  once 

bour  purposes,  in  a way  different  from  that  proposed  by  Messrs.  Pine  and  Read,  but  not  probably  at 


less  expense. 

The  decision  is 


with  the  Trustees.  I would  only  again  remark,  that  the  execution  of  the  limited 
plan  will  not  prevent  the  extension  of  an  ulterior  measure  upon  Ike  ground  tc .the  south  wtorit  may 
be  requisite;  and  that  on  the  whole,  and  as  a first  step,  the  limited  plan  \ p 
advisable  and  only  practicable  plan  under  the  present  circumstances.  j om  ^ 

J.  Walker. 


P.S. — Since  writing  the  foregoing,  I have  received  the  following  note  from  Mr.  Road,  who  has 
called  upon  me: — , , ..  , . 

“ Messrs’  Hogarth,  Pirie,  and  Read,  having  been  furnished  by  Mr' Walk"  ^lolvTs  the  swrifice 
arguments  to  show  the  advantages  of  ids  plan  of  harbour  improvements,  which  involves  Jbcsaci.hce 
of  the  present  excellent  tide  harbour,  would  take  permission  to  bring  under  j nccunvin«v  more 
as  he  has  already  referred  to  the  subject  of  the  sites  of  the  river  an  pi  » that  ° round 

ground  than  he  would  recommend,  and  as  he  contemplates  ultimately  P ^ . . opinions  if 

for  the  purposes  of  the  harbour,  it  would  save  much  discussion,  and  reconcile  conflic  n g p » 
Mr.  Walker  would  now  state  his  views  on  this  subject,  and  give  such  a plan  of  a dock,  in  that  si  ira 
tio'n,  as  would  render  unnecessary  any  interference  with  a most  commodious  > 

been  formed  at  a very  great  expense. 

* “ Aberdeen,  September  4,  1838.” 

Mr.  Read  alao  informed  me  that  his  Surveyor  was  not  in  Aberdeen,  and  that  tins  was  the  cause  of 
my  not  seeing  him. 


To  the  Lord  Provost , Chairman , and  the  other 
Members  of  the  Board  of  Harbour  Trustees, 
Aberdeen. 
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Appendix  C. 

Aberdeen. 

No.  195. 
Abernethy,  on 
forming  Wet  Dock 


Report  by  J.  Abernethy,  Esq.,  on  the  Advantage  of  constructing  Wet  Docks,  and  Estimat 

Gentlemen,  ' Engineer’s  Office,  Aberdeen,  July  6 1842 

Before  entering  on  the  subject  of  the  internal  improvements  of  the  harbour,  I have  thouffhi  •» 
necessary  to  take  into  consideration  the  evils  at  present  existing  in  the  harbour  entrance  bein  ^ ** 
vinced,  from  the  constant  trouble  and  expense  caused  by  them,  that  they  are  well  worthy  of  * C°-Ui 
attention  ; and  also  that  provision  should  be  made  for  an  additional  depth  of  water  there  as  wel?**' 
any  dock  which  may  he  projected.  The  evils  referred  to  are — ’ as  m 

1st.  A certain  swell,  or  in-run  of  the  sea,  into  the  harbour  during  easterly  gales. 

2nd.  The  accumulation  of  a bank  at  the  point  marked  A on  the  plan,  between  the  south  pier 

i the  plan,  and  another  to  the  south- 


head  and  breakwater. 

3rd.  The  accumulation  of  a bank  at  the  point  marked  B c 
ward  at  C. 


With  respect  to  the  first,  it  is  an  acknowledged  fact  that  the  best  way  of  breaking  the  sea  is  to  allow 
it  to  expend  itself  on  a flat  beach  or  slope ; and,  on  looking  at  the  direction  of  a wave  rolling  un  the 
entrance  of  Aberdeen  Harbour,  it  appears  evident  that,  with  a flat  beach  to  the  southward  “it  could 
not,  from  the  direction  of  the  harbour,  cause  any  material  swell  at  the  quays;  but  unfortunately 
the  south  pier  intercepts  the  sea,  coops  it  up,  and  gives  it  a northerly  direction,  instead  of  allowing 
it  to  expend  itself,  as  it  would  naturally  do,  on  the  southern  shore  of  the  harbour.  The  south  pier 
therefore,  I am  of  opinion,  is  in  a great  measure  the  cause  of  the  in-run  or  swell  in  the  harbour  during 
easterly  gales.  ° 

In  respect  to  the  second  evil  referred  to,  viz.  the  bank  at  A on  the  plan,  between  the  south  pier- 
head and  breakwater— this  is  no  doubt  caused  by  the  current  of  the  river,  which  is  confined^ be- 
tween the  north  and  south  piers,  being  allowed  to  expand  itself,  causing  an  eddy,  and  that  at  a point 
of  the  harbour-entrance  where  its  whole  force  is  most  required  to  scour  the  bar.  The  stream  bein°- 
confined  to  the  northward  by  the  pier,  the  channel  is  deep,  and  if  confined  to  the  southward  ft 
would  be  the  case  there  also.  But  keeping  in  view  that  there  is  at  times  a great  iu-run  of  the 
sea,  any  barrier  there  would  require  to  be  of  the  nature  of  a slope  or  beach,  smooth,  and  uniform 
longitudinally. 

Seeing,  then,  that  the  south  pier,  in  its  present  state,  is  of  no  service  whatever,  but  is  a positive  evil 
I would  recommend  that  it  be  taken  down  to  the  level  of  low-water  mark  and  rebuilt  up  to  the  level 
of  the  highest  spring  tides,  in  the  form  of  a long  fiat  slope,  as  shown  on  the  accompanying  section 
Next,  progressively,  and  as  the  season  would  permit,  I would  excavate,  by  dredging  and  otherwise  a 
trench  to  the  depth  of  at  least  the  foundation  of  the  north  pier,  eastward  to  the  breakwater,  and  build 
therein,  with  rough  stone  blocks,  which  can  he  got  close  at  hand,  a bulwark  of  the  form  shown  in  the 
section.  This  would  confine  the  current,  make  the  channel  of  a uniform  depth,  and  also  allow  the 
sea  to  expend  itself  upon  the  slope. 

In  respect  to  the  third  evil,  viz.  the  banks  at  B and  C on  the  plan,  I am  of  opinion,  the  first  is 
caused  by  the  current  of  the  river  being  discharged,  owing  to  the  direction  of  its  banks,  too  far  to  the 
southward.  To  remedy  this  I would  recommend  that  Point  Law  be  extended  to  the  eastward,  as 
shown  on  the  plan,  and  terminated  with  a slope  of  a form  similar  to  the  point  of  the  north  pier.  If 
this  were  done  it  would  turn  the  current  more  directly  into  the  channel  of  the  harbour-entrance,  and,  I 
doubt  not,  would  speedily  remove  the  bank  B.  With  respect  to  the  accumulation  to  the  southward 
f cT^i  Proceedslfrom  the  same  cause  as  the  bank  at  the  harbour-entrance,  and  maybe  remedied  in 
a similar  manner,  by  extending  the  flat  slope  to  the  westward,  as  shown  on  the  plan.  With  respect  to 
improving  the  internal  portion  of  the  tidal  harbour,  it  will  be  necessary  that  the  Waterloo  and  Provost 
Llailwes  Quays  be  extended  each  100  feet  beyond  the  proposed  lock,  as  shown  on  the  plan : and,  as 
tne  harbour  is  now  dredged  to  an  equal  depth  from  side  to  side,  and  to  prevent  the  stuff  from  the 
7™  i back  'Vhf  £ank  forrai,!S‘  the  south  boundary  of  the  harbour  should  be  formed 
into  a regular  slope,  well  faced  with  stone,  as  far  as  the  North  Capstern. 

tion  of  wet  docte  Ct  C°nsideration’  in  reSard  to  tlle  improvement  of  the  harbour,  is  the  construc- 

Veet  dockis  over  a,  tidaI  harbour  is  on  all  bands  admitted ; and  when  we  take 
ZT. 5roJon»  the  increased  size  ot  the  shipping  belonging  to,  and  frequenting,  this  port,  and  the 
p °f  VfSeS’  even,since  aie  last  Harbour  Bill  was  before  Parliament  in  1839, 

l °f  a Tevd0C.k’  or  doaks»  x 5 ! tWnk> almost  imperative.  In  submitting  a plan  of  wet  docks 
c 1 Hi5  l°  ate  that  1 do1s,°  with  tlie  utmost  diffidence,  being  aware  of  the  manydiffi- 

Y ^ho^and  although  much  valuable  information  is  to  be  acquired  from 
to  kln  ^vw  °VT  y deV1S6d  by  fmjneilt  enaineers  for  its  improvement,  it  is  still  necessary 
size  and  777  P **1  now  Pr°P0S®d,  the  great  changes  which  have  recently  taken  place  in  the 

as-o  and  which  th  vessels,  and  also  the  fact,  that  harbour  works  which  were  executed  some  years 
ago,  and  which  then  were  judicious,  are  not  found  to  be  so  as  regards  the  present  time. 
empbve?-Sandlnasaif  if1  “6aSure>  fro™  .tte  Crease  in  the  size  and  the  number  of  steam-vessels  now 
kShl  view  w treasonable  to  suppose  that  much  larger  vessels  may  yet  be  built,  I have 
their  sizeMP!l  ? ‘V  preS6Ilt  wants  of  the  shipping,  but  for  a future  increase  in 

width  • and  altlfouo-h  a \nc7’  ft  .°C  ? °f  ^et  <lo?ks  constructed  some  time  ago,  is  a deficiency  in 
the  advantages  to  he  din?ensions  materially  increases  the  expense,  in  my  opinion 

The  lock  T mnnnc  tn  T,  osn  f ^ 1 nJ?r  * tkan  counterbalance  this  otherwise  weighty  objection, 
than  the* ‘^itv^f  Ahprdpp^  w ^°n^’  by,60rfeet  wide>  which  will  admit  of  a steame?  of  larger 
locked  fn  a?thpl^7l!  c Frr,VTels  °f  200  fo  250  tons>  <*  six  vessels  of  100  tons,  may  be 
smaller  size  • for  althn  oh  U<h  a °ak’  as  reSards  despatch,  has  a great  advantage  over  a lock  of 
Znirhnntl’l/t  Ugh(1a  m.Uch  ffter  quantity  of  water  is  required  to  fill  a large  lock,  still,  by 

safeirbSpdy-tn  he  VTlveS)  0r  for  the  admission  of  water,  it  mayquiteas 

i-nito  hp  Inrid  iw  Pen0d+°fltime-  Case  of  a sinSle  vessel,  or  two  vessels  of  small  size,requir- 
a smaller  ntp  w 5 d 7 ’ l ***  was,e  of  water  t0  fil1  a large  lock  for  the  purpose  when 

gates  SX  wt  b°;  tom«ett^s  option  I propose  to  have  a third  or  intermediate  pair  of 
savSg  of  wa  t ?la,Dl  thVs  dlvidi“g  il  ^‘0  two  parts  of  unequal  length,  whereby  a 

ELI  7 T b Cff  d m I0ckl“/  111  °r  outa  si,,Sle  vessel,  >he  lower  gates  being  only  used  in 
locking  a large  steamer,  or  a number  of  vessels,  into  or  out  of  the  dock  at  one  time. 
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After  maturely  considering;  the  various  plans  and  reports  of  (he  different  engineers  who  have  at 
various  periods  been  employed  in  devising- schemes  for  the  improvement  of  this  harbour,  I am  of 
opinion  that  the  present  tidal  harbour,  with  certain  alterations  in  the  line  and  construction  of  the  quay- 
walls,  is  the  best  site  for  a wet  dock.  It  is  the  most  contiguous  lliat  can  be  chosen  to  the  city,  the 
quays  forming  the  north  boundary  oi  the  dock,  with  ready  access  by  Commerce  Street,  Marischal 
Street,  Market  Street  and  Gas  Street,  to  all  parts  of  the  town;  and  with  respect  to  extension  after- 
wards, by  cutting  a new  channel  lor  the  river,  the  dock  room  may  be  increased  to  a great  extent 
southward  ; but,  from  the  large  size  of  the  dock  proposed,  this  will  not  be  required  lor  a considerable 
time  to  con  e. 

With  respect  to  the  size  of  the  dock,  and  accommodation  afforded  therein,  I beg  to  observe,  in  the 
first  place,  that,  with  a view  to  the  proposed  works  being  executed  in  a proper  and  efficient  manner, 

I have  carefully  investigated  into  the  nature  and  stability  of  the  works  at  present  existing-;  and  the 
result  is,  that  with  the  exception  of  Regent  Quay,  and  a portion  of  Provost  Blaikie’s  Quay,  which  it  is 
proposed  to  secure  from  leakage,  1 am  of  opinion  that  the  remainder  of  the  walls  is  not  adapted  to 
form  part  of  a wet  dock,  with  a sufficient  depth  of  water  to  accommodate  the  present  wants  of  the 
shipping’-  I propose,  therefore,  to  rebuild  them  of  sufficient  depth,  in  the  lines  shown  on  the  plan, 
which  will  give  a considerable  additional  area,  particularly  in  the  upper  part  of  the  dock,  where  it  is 
desirable  to  have  it.  The  dock  covers  an  area  of  37  acres,  capable  of  accommodating,  with  facility, 
300  vessels,  of  from  200  to  300  tons,  which,  when  the  plan  is  fully  executed,  will  have.  4710  feet 
of  quay  room  having  19  feet  of  water,  arid  19S0  feet  of  quay  room  having  1G  feet  of  water,  ordinary 
spring  tides — in  all,  6690  feet,  capable  of  accommodating  66  vessels,  supposing  them  100  feet 
long  on  an  average.  The  sill  of  the  lock  should  be  laid  for  21  feet,  and  the  walls  founded  for  19  feet 
water,  ordinary  spring  tides,  which  is  as  much  as  can  at  present  he  attained  outside  the  dock  o-ates, 
as  may  be  seen  by  the  soundings  marked  on  the  plan  ; but  if  the  alteration  in  the  harbour  entrance 
be  carried  into  effect,  with  a little  assistance  from  the  dredge,  I do  not  anticipate  any  difficulty  in  rain- 
ing an  additional  depth  of  two,  or  perhaps  three,  feet,  without  and  within  the  dock  gales, ° and 
the  walls  may  be  so  constructed  as  to  admit  of  the  dock  being  deepened  to  21  feet  of  water  with  safety, 
when  required. 

From  the  great  breadth  of  the  dock  proposed,  the  quay-room  may  be  considerably  extended,  by 
the  erection  of  jetties,  when  required,  as  shown  on  the  plan,  at  a comparatively  trifling  expense,  while 
the  great  area  will  supply  a sufficient  quantity  of  water  for  lockage,  without  material  diminution  in 
the  level  of  the  surface. 

It  is  not  necessary,  for  the  accommodation  of  the  present  wants  of  the  port,  that  all  should  he  done 
immediately  ; a portion  will  suffice. 

On  this  point,  having,  by  desire  of  the  Committee,  consulted  with  Mr.  Alexander  Gibb,  we 
drew  up  a joint  report  pointing  out  what  part  of  the  plan  we  consider  necessary  to  be  immediately 
executed.  This  would  give  a dock  of  311-  acres,  capable  of  accommodating  from  90  to  100  of  the 
smaller  class  of  shipping,  and  200  vessels  of  the  larger  class ; 2450  feet  of  quay-room  having  19 
feet  of  water,  1980  having  16,  and  985  having  14  feet  ordinary  spring  tides — affording  ample 
accommodation  for  the  wants  of  the  port,  probably  for  many  years  to  come.  A sufficient  depth  of 
water  to  accommodate  some  large  vessels,  in  any  part  of  the  harbour,  may,  when  required,  be  had 
alongside  the  jetties. 

The  next  important  point  in  connection  with  the  wet  docks  is  the  devising  of  a plan  of  sewerage.  Jn 
my  first  report  to  the  Improvements  Committee,  I pointed  out  a line  of  sewer,  from  the  Den  burn,  by 
Wapping  Street,  Guild  Street,  Trinity  Quay,  Weigh-house  Square,  Virginia  Street,  and  Canal  Ter- 
race, to  the  end  of  Waterloo  Quay. 

On  reconsidering  the  matter,  however,  I have,  for  various  reasons, made  the  alteration  shown  on  the 
plan,  which  shortens  the  length  of  the  sewer,  thereby  lessening  the  expense. 

I propose  to  construct,  a dam,  sufficiently  high,  across  the  Denlmrn,  to  arrest  the  ordinary  flow  of 
water,  and  to  turn  it  into  the  mouth  of  the  sewer— the  sewer  mouth  to  have  a sluice  upon  it,  so  as  to 
admit  the  usual  quantity  of  water  ; it  can  also  be  opened  to  any  extent  to  admit  an  extra  quantity  in 
times  of  speats,  for  the  purpose  of  a scour,  if  required ; the  speat-water  of  the  burn  to  be  discharged 
by  its  present  channel,  and  a proposed  overflow  channel  across  the  Inches,  at  Poynernook,  into 
the  river  Dee.  The  line  of  sewer  then  runs  along  Wapping  Street,  through  a yard  at  the  angle  of 
Gas  Street  and  Guild  Street,  along  Trinity,  Regent,  and  Waterloo  Quays,  to  the  end  of  the  proposed 
extension  of  Waterloo  Quay,  where,  for  the  present,  it  is  discharged  into  the  harbour  at  the  low-water 
line,  medium  tides. 

The  total  length  of  the  sewer  is  4560  feet,  with  a fall  of  six  feet,  and  an  area  of  forty-eight  feet. 
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James  Abernethy, 

To  the  Committee  for  Harbour  Improvements.  Resident  Engineer , Aberdeen  Harbour. 


Estimate  by  Mr.  Abernethy. 


The  estimated  Amount  of  all  the  Works  contemplated  by  the  Plan 


Outer  Dock  and  Lock  ........  £60,190 

Inner  Dock  .........  24,000 

New  Quays  in  Tidal  Harbour  .......  1,900 

New  Works  at  Harbour  Entrance  ......  2,000 

Sewer  ..........  12,160 


100,250 

Contingencies,  10  per  cent.  ....  10,025 

Making  a total  of  .....  £110,275 

James  Abernethy. 
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Mr.  Abernethy  to  tlic  Committee  for  Harbour  Improvements. 

Genti.emen,  August  1 

As  in  my  opinion  several  very  important  improvements  at  the  harbour  entrance  miSff'k 
effected,  in  connexion  with  certain  alterations  in  the  river,  I have  deemed  it  advisable  briefly  t ■ 
them  out.  On  the  accompanying  plan  (A  2)  I have  laid  down  the  proposed  improvements  P°‘nt 
Hirst.  Across  the  narrow  neck  of  land  separating-  the  river  and  Spillwater  channel  I 
cut  a channel,  and  with  the  material  arising  from  this  excavation  form  an  embankment  £I!>P0Se,10 
present  channel  of  the  river,  as  shown  on  the  plan.  oss 

Second.  To  widen  and  deepen  the  Spillwater  channel  beyond  this  to  its  mouth  until  it ' 
ciently  capacious  to  contain  twice  the  ordinary  waters  of  the  river,  as  a provision  in  case  of  si”*  t" 
floods.  The  excavation  arising  from  this  operation  would  be  of  great  value  as  material  in  c.  • 
on  the  works  connected  with  the  proposed  wet  docks— being  composed  of  fine  clav  whiM,  arr.yins 
be  procured  at  this  particular  spot.  onv  to 

Third.  To  excavate  or  remove  the  point  of  the  Inches  from  the  North  Capstern  to  within  400  f i 
of  the  proposed  lock— forming  the  end  into  a sloping  beach,  so  to  allow  any  swell  or  inrun  into  ft, 
Harbour  to  expend  itself.  This  would  form  a spacious  entrance  basin  of  about  28  acres  area  wh 
the  largest  vessels  may  wind  in  safety,  and  the  worst  part  of  the  present  navigation  of  the  harho?6 
entrance,  namely  at  the  junction  of  the  harbour  and  river  Dee,  be  at  once  removed.  From  its  7 t 
size,  also,  wind-bound  vessels  might  ride  in  the  basin  moored  to  buoys,  completely  removed  from7u 
Fairway  channel.  J 

— — - Jas.  Abernethy 


Estimate  by  Aber- 
nethey  and  Gibb. 


Estimate  and  Report  by  Messrs.  Abernethy  and  Gibb. 

Gentlemen,  Aberdeen , August  8,  1842  ’ • 

^ Agreeable  to  the  order  of  last  Committee,  we  have  prepared  the  following  probable  esti* 

1st.  On  the  supposition  that  a lock  be  constructed  at  the  end  of  Waterloo  Quay the  quay- 

walls  to  remain  as  they  are  at  present  1 £33  000 

2nd.  On  the  supposition  that  a lock  be  constructed  at  the  end  of  Waterloo  Quay— the  lower  ’ 
portion  of  the  harbour  deepened  to  18  feet,  ordinary  spring  tides — Waterloo  Quay 
and  Provost  Blaikie’s  Quay  secured  by  piling,  &c.,  and  Provost  Blaikie’s  extended  to 
the  lock  .....  ....  54  751 

3rd.  On  the  supposition  that  a lock  be  constructed  at  the  end  of  Waterloo  Quay Waterloo 

and  Provost  Blaikie’s  Quays  rebuilt,  and  founded  of  sufficient  depth  for  21  feet  of 
water,  ordinary  spring  tides,  and  the  lower  portion  of  the  harbour  deepened  to  the 

same  extent . 84 197 

4th.  On  the  supposition  that  a lock  be  constructed  at  the  end  of  Waterloo  Quay— Provost  ’ 
Blaikie’s  and  Waterloo  Quays  rebuilt  in  the  lines  shown  in  Mr.  Abernethy  s plan  which 
gives  an  additional  area  of  7*  acres,  the  walls  founded  for  21  feet  of  water,  and  the 

harbour  deepened  to  the  same  extent  ......  . 94811 

We  give  it  a.5  our  opinion  that  the  first  and  second  plans,  although  the  cheapest,  arc  not  the  best; 
as  regards  the  hi  st,  because  even  if  found  to  answer  the  purpose,  still  we  consider  16  feet  of  water, 
ordinary  spring  Udes-hable  to  diminish  in  neaps-as  too  little  for  the  wants  of  the  port ; and  in 
regard  to  the  second,  we  consider  that  underpiling  the  walls  is  attended  with  risk  to  their  stability. 

To  the  Committee  for  Harbour  Improvements.  ALEX^ChBB^™^ 


Sir, 


APPENDIX. 

Extract  Letter— Mr.  Leslie,  Engineer , Dundee  Harbour,  to  Mr.  Abernethy. 
r„  . ...  . . Dundee,  July  2,  1842. 

— . !i2h%udttoqrrcxd„Ly.o“r  ,ciier  of  yesi“,!a!'- 1 s°u  ,h“i  ,b“e  is  - 

nufW  d“  tlle  “,,er  wIlicl'  atail,s  llle  Brrater  part  of  the  town,  and  is  the 

water  Even  hid  d'h  ‘T'V  ” 1<T  al P””1  of  discharge  as  to  be  little  above  the  hvel  of  io. 
miom  iZottli.lr r " ",!h  5”°“^  “ ^charge  into  the  docks,  it  could  not  have  done  so  without 
Th“  s^reTTs  hi  J P“'.1  "h,5h7"“ld  have  t?len  P,a“  in  “"sequence, 

at  the  noint  O as  m i.  . \ 7 feet : high;  and  is  discharged  into  the  new  tide  harbour 

tte  sem  ml  ™ *!“  P1™  wluch  accompanies  this.  It  is  objectionnhle  to  discharge 

and  filTh  which  tWf?%  e ^°m’  “ ,1,ere  is  1,0  ftere  to  carry  away  the  mud 

a scoui thorn ft.  let! J'P“e>*s  to  some  extent;  hut  this  is  remedied,  in  some  measure,  by  giving 
KinTm&m  ft,  Pmwt?  S fJ°m  ?e  potat  A-  “”d  sluice  which  we’have  to 

Kota  t B and  TtT  S Dock:.  B<*r? the  uew  dock  was  commenced,  the  sewer  discharged  at 
Staht  nrkabh  h™T..n‘  ^esl,°^h“  i‘  ItoJ,  not  better  have  been  carried  out  to  E,  and  it 
rate  ■ and  also  from  the  no.  ,0°* *lat  a a'ni  to  or  from  the  eastward,  was  wanted  at  any 

fromthT  new doT  ih  J ul  *>'  St»ving-dock  being  extended  and  divided,  with  an  entrance 

o™  hat  dock  ’ ‘ mterf“ed  WiQl  1,18  Kmr-  »s  the  <”1  would  do  at  the  cast  end 

James  Abernethy  Esq.,  ^ am> 

Resident  Engineer,  Aberdeen.Harlour.  . James  LeSLIE' 


gi  Copy  Letter- Mr.  HiRTimy,  Beeiient  Engineer.  Liverpool  Do  eke,  to  Mr.  AaKm.rHT. 

sewerage  of  the  town  was  all  discharged  into  the  docks  and  basins;  since  which,  an  Act  was  ob 
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lamed  by  the  town,  in  accordance  with  which  the  Dock  Trustees  have  taken  the  sewerage  in  some  Appendix  C. 

caees  directly  into  the  river,  dear  of  the  docks  ; and,  in  other  cases,  such  has  been  done  by  the  town.  

Two  of  the  basins  yet  receive  a portion  of  it.  Aberdeen. 

The  dimensions  of  these  sewers  are  various,  according  to  the  extent  of  surface  to  which  each  sewer  

applies.  The  smallest  is  three  feet  wide,  by  four  feet  six  inches  high ; and  the  largest,  seven  and  No.  195. 
eight  feet  wide,  and  of  proportionate  height,  according  to  circumstances.  Abemethy, 

To  your  third  question,  I have  to  say,  that  the  sewerage  discharging  into  the  docks  was  a great  nui-  forminSWet  Uocks- 
sauce:  it  is  not  a pleasant  thing  to  empty  into  the  basins;  but  there  is  this  advantage,  that,  where 
the  sewerage  water,  &c.,  goes,  there  are  no  worms  to  destroy  the  timbers.* 

James  Abemethy,  Esq.  I art1j 

Resident  Engineer  to  the  Harbour  Trust,  Aberdeen.  J.  Hartley. 

Extract  from  Messrs.  Timperley’s  Account  of  the  Harbour  and  Docks  at  Kingslon-upon-Hull. 

From  “ Transactions  of  the  Institution  of  Civil  Engineers ,”  vol.  i.,pagc  26. 

As  many  as  25  sea-going  vessels  have  passed  the  Ilumher  lock  in  a tide ; thirteen  of  the  lavgest 
when  the  gates  were  open,  for  about  an  hour,  at  high  water,  and  the  rest  by  penning.  (The  lock  is 
158  feet  long,  and  42  feet  wide.) 

’ There  are  usually  three  men  to  open  or'shut  each  gate,  which  they  do  in  two  minutes  and  a half; 
but,  frequently,  two  men  do  the  work  with  6 or  7 feet  of  water  on  the  sill.  In  average  tides,  the 
]ock  can  be  emptied,  or  filled,  in  about  eight  minutes,  with  all  the  sluices. 

Copy  Letter — Mr.  Leslie,  Engineer , Dundee , to  Messrs.  John  Gibb  and  Son. 

Dear  Stas,  Dundee,  August  17,  1842. 

The  London  steamers  sail  directly  from  the  dock  only  when  the  time  of  sailing  comes  to  be  at, 
or  near,  high  water;  but  the  hour  of  sailing  is  sometimes  shifted  an  hour  or  two  to  suit  the  tide. 

"When  the  tide  does  not  suit,  the  vessel  goes  out  at  the  high  water  before  the  hour  of  sailing,  and  takes 
in  the  lost  of  the  cargo  and  the  passengers  in  the  river. 

When  the  departure  is  direct  from  the  dock,  the  passengers,  and  occasionally  some  light  goods,  are 
taken  on  board  in  the  loch,  so  as  to  save  the  time  occupied  in  winding  the  vessel,  and  bringing  her 
from  the  quay  to  the  lock ; and,  therefore,  a considerable  time  is  necessarily  spent  in  the  lock  in  the 
embarkation,  even  when  the  water  is  level.  It  is,  therefore,  no  object  to  hurry  the  locking  out, 
especially  as  the  lock  is  so  large  as  to  he  capable  of  passing  four  times  the  number  of  vessels  that  are 
ever  likely  to  use  it.  With  the  ordinary  number  of  hands,  it  takes  about  a quarter  of  an  hour  to  open 
or  shut  one  pair  of  gates  and  sluices ; but,  by  getting  some  extra  hands,  much  greater  expedition  could 
be  used;  and  1 have  no  doubt  that  the  vessels  coidd  be  passed  in  half  the  time. 

There  are  eight  dock-gate  men,  vi'/..  four  at  each  capstan,  and  there  are  no  other  people  paid  to  do 
the  work ; but  I can  see  no  difficulty  in  getting  some  extra  men  at  tide-time  ; and  I have  a notion  that 
in  the  case  of  very  heavy  gates,  and  much  locking,  it  might  even  be  worth  while  to  have  a small 
steam-engine  on  each  side  for  opening  and  shutting  them. 

I am,  &c., 

i Messrs.  John  Gibb  and  Son.  James  Leslie. 

Extract  Letter — Mr.  Withers,  Treasurer,  Liverpool,  regarding  the  time  occupied  in  passing 
Vessels  through  the  Lochs  at  Liverpool. 

The  harbour-master  of  Liverpool  says  lie  has  scut  into  the  river,  from  the  Queen’s  Dock  Basin,  35 
vessels  (varying  from  60  to  500  tons)  within  45  minutes. 

Extract  Letter — Mr.  James  May,  regarding  the  time  occupied  by  Vessels  jiussmg  through  the  Locks 
of  the  Caledonian  Canal. 

Clachnaharry,  Inverness,  August  17,  1842. 

The  process  of  vessels  passing  through  the  locks  of  the  Caledonian  Canal  occupies  20  minutes  for 
each  lock,  in  ordinary  cases.  Steam-vessels  can  be  passed  through  with  greater  rapidity,  from  their 
possessing  within  themselves  the  power  of  locomotion,  and  can  accomplish  as  much  as  five  or  even 

locks  within  the  hour.  So  also  may  light  sailing  craft,  on  account  of  the  gates  not  requiring  to 
he  completely  opened  for  their  admission.  The  rise  of  each  lock  on  the  line  of  the  canal  is  8 feeLf 


No.  106. 

Report  and  Estimate  on  proposed  Wet  Docks,  by  Messrs.  Abernethy  and  Gibb. 

Gentlemen,  August  9,  1842.  No_  lg6> 

Agreeable  to  the  order  of  last  Committee,  we  have  taken  into  consideration  a plan  for  wet  docks,  Abemethy  and 
with  a lock  having  a single  and  double  pair  of  gates  at  the  end  of  Waterloo  Quay;  the  sill  of  the  Gibb,  on  proposed 
nf ^0r  ^ ^eet’  *'nc*  t'1e  wa^s  (with  the  exception  of  Regent  Quay,  and  a portion  of  Provost  Wet  Docks. 

alkie’s  quay)  founded  for  19  feet  of  water,  ordinary  spring-tides.  The  plan  proposed  is  a portion 
~ Mr.  Abernethy’s  plan,  shown  on  the  drawing  coloured  red.  We  propose  to  rebuild  Waterloo 
Wuay,  as  shown  in  drawing,  which  gives  an  additional  area  of  one  and  one-sixth  acres — to  rebuild  a 
portion  of  Provost  Blaikie’s  Quay,  as  shown  in  drawing,  which  gives  an  additional  area  of  one  and 
ree-fourths  acres — to  secure  that  portion  of  Provost  Blaikie’s  Quay,  in  front  of  the  lime-sheds  and 
one-mill,  from  leakage  simply — and  to  extend  it  up  to  the  junction  with  the  lock;  the  walls  in  the 
upper  part  of  the  harbour  to  remain  as  they  are  at  present,  except  being  secured  from  leakage ; and 
s,  in  winter,  the  only  place  where  good  ballast  for  vessels  can  conveniently  be  got  is  the  excavation 
in  he  upper  part  of  the  harbour,  we  anticipate  that,  by  the  time  the  operations  proposed  are  com- 
P e eoj  the  excavation  there  will  have  been  consumed  in  this  way.  We  have,  therefore,  not  provided 
or  it  m our  estimate.  The  south  side  might  then  be  formed  into  a regular  slope,  for  securing  which 
we  have  made  provision.  We  also  propose  that  Provost  Blaikie’s  Quay  and  Waterloo  Quay  be  each 
e*  ended  100  feet  into  the  tidal  harbour.  With  respect  to  the  proposed  improvements  in  the  harbour 

* There  is  no  worm  in  Aberdeen  Harbour. — J.  AbebneThy. 
f Length,  about  170  feet— width,  40  feet.  Height  of  lower  gates,  about  28  feet. 

2 P 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 


No.  196. 
Abernethy  and 
Gibb,  on  proposed 
"Wet  Docks. 


entrance,  as  shown  in  Mr.  Abernethy’s  plan,  as  stones  will,  from  time  to  lime,  have  to  be  lifted  f 
harbour  entrance,  the  slope  or  breakwater  on  the  south  side  may  be  completed  proo,ressiv°l,fc 
depositing  them  there,  or  at  the  proposed  extension  of  Point  Law ; for  this  we  have  ornvMorl6  y by 
of  2000/.  in  our  estimale.  F a s"“ 

Sewerage. 

We  recommend  that  the  line  of  sewer,  shown  in  the  plan,  be  executed — discharging  inn 
beyond  the  end  of  Waterloo  Quay.  From  the  decomposition  which  will  take  place  in  the  stuff  • 
through  such  a length  of  sewer,  and  its  being  discharged  into  such  a large  body  of  fresh  waterPaSS'!!° 
not  anticipate  that  any  inconvenience  will  be  felt  from  it;  and,  from  its  being  discharged  at  one  o' 
the  deposit  can  easily  be  removed  from  time  to  time  by  dredging.  The  sewer  can  at  a future  rind 
be  extended  to  the  harbour-entrance  if  required.  peri0“ 

We  have  made  out  an  estimate  for  these  works,  amounting  to  83,875£. 

To  the  Committee  for  Harbour  Improvements. 


Jas.  Abernethy. 
Alex.  Gibb. 


Estimate  by  Messrs.  Abernethy  and  Gibb. 
The  estimated  Amount  of  all  the  Works  referred  to  in  Joint  Report  of  Messrs. 

Gibb  is  as  follows  : — 

Outer  Dock  and  Lock,  and  securing  upper  part  of  Harbour 
Sewer  .......... 

Building  Quays  in  Tidal  Harbour  ..... 

New  Works  at  Harbour  Entrance  ..... 


Abeiinethy  and  Alex, 

• £60,190 

12,160 

1,900 

• 2,000 


76,250 

Contingencies,  10  per  cent.  ....  7,625 

Making  a total  of £83,875 

Jas.  Abernethy. 

Alex.  Gibb. 


No.  197. 

Gibb,  on  improving 
the  Harbour. 


No.  197. 

Report  by  Mr.  Alexander  Gibb,  Esq.,  C.E.,  on  the  best  means  of  improving  the  Harbour. 

My  Lord,  Aberdeen , July  30,  1842. 

At  your  Lordship’s  request  I have  considered  the  present  stateof  the  Harbonrof  Aberdeen,  with 
the  view  of  making  a few  suggestions  for  the  improvement  of  it,  either  by  the  formation  of  wet  docks, 
or  otherwise. 

As  some  discussion  has  taken  place,  at  different  periods,  respecting  plans  for  the  improvement  of 
the  harbour,  I beg  to  submit  several  of  them,  in  different  situations,  with  estimates  thereof,  And  the 
first  plan  which  I propose  to  bring  under  the  notice  of  the  Trustees  is  the  design  marked  No.  1, 
which  accompanies  this  ; and  by  which  it  will  be  seen  that  the  course  of  the  River  Dee  is  changed  in 
a more  southerly  direction;  that  there  is  an  upper  and  lower  dock,  and  an  upper  and  lower  tide 
harbour ; and  that  the  entrance  to  the  present  lower  harbour  is  kept  as  it  is — the  lower  dock,  calculated 
to  contain  about  170  vessels,  extending  from  below  York  Street  to  opposite  Commerce  Street— the 
snip-building  yards  being  preserved  as  they  are ; the  entrance  to  the  lower  dock  being  near  the  present 
mouth  of  the  River  Dee;  with  a wharf  across  the  upper  part  of  the  lower  tide  harbour,  immediately 
below  York  Street,  and  another  wharf  across  opposite  Commerce  Street.  By  this  plan  the  lower  tide 
harbour  will  contain  about  60  vessels,  and  the  upper  tide  harbour  about  100  vessels  ; the  entrance  to 
the  latter  being  by  the  present  channel  of  the  River  Dee,  and  the  communication  thereto  immediately 
to  the  west  of  the  hone  manufactory.  The  entrance  to  the  upper  dock  is  also  intended  to  be  by  the 
present  channel  of  the  River  Dee.  This  dock  is  calculated  to  accommodate  about  160  vessels,  with 
a quay  of  access  in  the  line  of  Mavischal  Street,  and  also  a quay  in  the  direct  line  of  Market  Street. 
1 he  forming  of  a quay  in  the  line  of  Marischal  Street  rendering  a bridge  there  unnecessary,  it  would 
m that  case  be  removed  to  the  lock  at  the  lower  part  of  the  harbour.  This  plan  when  completed  would 
accommodate  about  600  vessels. 

The  next  point  to  which  I have  to  advert  is,  the  advantages  and  disadvantages  of  such  a plan.  The 
circumstances  in  its  favour  are,  that  the  entrance  to  the  docks,  by  making  use  of  the  present  river 
channel,  will  be  much  more  easy  of  access  than  the  entrance  to  the  present  harbour.’  The  navigation 
channel  and  the  entrance  to  the  docks  would,  by  this  plan,  be  nearly  straight,  and  in  a more  direct 
me  with  the  entrance  at  the  mouth  of  the  harbour,  and  in  consequence  would  be  more  easily  deepened 
and  maintained  at  its  depth,  without  much  expense  of  dredging.  The  trade  of  the  port  would  also  be 
more  concentrated,  and  more  immediate  access  would  be  got  thereto.  The  navigation  channel  being 
straight,  it  could  be  easily  scoured  by  making  use  of  the  upper  dock  for  that  purpose  ; and  either  of 
the  docks  could  be  applied  to  the  scouring  of  the  other,  and  both  docks  could  be  used  for  the  scour- 
*he,upper  and  lower  tlde  harbour.  The  lower  lock,  being  so  conveniently  situated  to  the  mouth 
of  the  harbour,  would,  without  hesitation,  be  entered  by  all  steam-vessels  and  ships  of  large  burdens; 
it  being  quite  practicable,  owing  to  the  lock  being  situated  so  low  down,  to  maintain  a very  sufficient 
depth  ot  water  at  the  entrance  thereto,  so  as  to  leave  no  doubt  that  it  would  prove  of  the  utmost 
service  to  steam-boats  and  vessels  of  large  burdens,  which  are  of  the  description  that  stand  most  in 
need  of  a dock.  There  would  also  be  quays  giving  immediate  access  to  the  docks  and  harbour,  in  the 
line  of  Market  Street,  Marischal  Street,  Commerce  Street,  and  York  Street.  There  would  also  be  by 
this  plan  an  acquisition  of  ground  on  the  north  bank  of  the  River  Dee.  now  used  by  the  proprietors  of 
the  Salmon  Fisheries,  to  the  extent  of  six  acres,  and  also  a space  of  ground  of  about  eight  acres 
acquired  a little  above  the  Poyr.ernook  manufactory. 

. T1h.is  pl;an  aff°rd,s  considerable  advantages  in  the  way  of  sewerage,  by  giving  an  immediate  commu- 
nication through  the  different  transverse  quays,  and  discharging  themselves  into  the  old  channel  of  the 
R,ver  Dee— together  with  a very  ready  mode  of  taking  away  the  Den  and  Mill  Burns.  The  scour- 
ing of  the  river  channel  can  be  easily  effected  by  means  of  the  upper  dock,  as  already  noticed.  There 
■would,  by  this  plan,  be  no  risk  of  any  damages  by  leakage  from  the  docks,  along  the  properties 
fWosite  Regent  Quay— the  lower  parts  of  these  properties  being  considerably  below  high-water 
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These  being  some  of  the  advantages  of  this  plan,  I now  proceed  to  its  disadvantages.  One  of 
them  (although  this  may  not  be  a disadvantage  to  the  plan  itself)  involves  a considerable  risk — that 
is  the  changing  of  the  course  of  the  River  Dee.  This  risk  does  not  arise  from  the  execution  of  the 
work  but  in  the  indemnification  or  the  expense  to  which  the  Trustees  would  be  liable  in  consequence 
of  changing  the  course  of  the  river.  The  next  disadvantage  that  can  be  urged  against  the  adoption  of 
this 'plan  is  the  expense,  which  I estimate  as  follows 

the  lower  dock,  entrance  lock,  new  wharf- walls,  and  excavation  . . £53,700  0 0 

The  upper  dock,  entrance  lock,  new  wharf-walls,  and  excavation-'  . . 71,992  10  0 

Upper  dry  harbour,  excavation,  and  entrance  thereto,  and  new  wharf  connected 
therewith— together  with  all  the  sewerage  .....  14,814  16  0 

Changing  the  course  of  the  River  Dec  .....  12,000  0 0 

Deterioration  to  the  Salmon  Fishings  ......  8,000  0 O 


Appendix  C.' 
Aberdeen. 

No.  197. 

Gibbs,  on  improving 
the  Harbour. 


Contingencies 


160,507  6 0 

16,050  14  0 


£176,558  0 0 

The  next  plan  which  I have  to  notice  is  that  marked  No.  2,  which  accompanies  this.  This 
design,  os  will  be  seen,  preserves  the  channel  of  the  River  Dee  as  it  is  at  present,  forming  a dock 
which  would  contain  about  100  vessels  at  the  lower  part  of  the  harbour  on  tlic  south  side,  extending 
from  the  mouth  of  the  harbour  to  opposite  the  lower  end  of  Waterloo  Quay,  and  the  entrance  thereto 
being  at  the  lower  part  of  the  harbour — leaving,  on  the  east  side  of  the  dock  between  it  and  the  ship- 
building yards,  a navigation  channel  of  about  300  feet  in  width,  communicating  with  the  upper  tide 
harbour,  which  would  extend  as  far  as  Marischal  Street,  and  terminate  there.  This  lower  dock  would 
also  have,  in  connection  with  it,  a channel  from  the  upper  end,  passing  on  the  south  side  of  the  bone 
manufactory,  communicating  with  an  upper  dock  calculated  to  contain  about  100  vessels — a quay 
across  the  dock  in  the  line  of  Marischal  Street — also  a quay  in  a straight  line  from  the  lower  end  of 
Market  Street,  extending  to  the  entrance  lock,  with  a sewerage  emptying  itself  below  the  lower  jetty, 
and  dock  accommodation  on  the  south  side  of  the  ground  near  which  the  bone  manufactory  is 
situated.  The  upper  tide  harbour,  by  this  plan,  would  contain  about  160  vessels:  this  design 
altogether  accommodating  about  500  vessels  of  a large  class,  if  necessary. 

We  come  next  to  the  advantages  of  this  plan.  The  lower  dock,  by  being  so  conveniently  situated 
at  the  lower  part  of  the  harbour,  would  be  most  readily  used  by  all  steam-boats  and  vessels  of  large 
burden,  from  the  facilities  with  which  they  could  enter  and  depart  from  it,  without  the  risk  of  getting- 
aground,  or  being  otherwise  detained.  This  dock  would  also  have  a convenient  quay  of  access  at  the 
end  of  York  Street ; and,  by  leaving  a considerable  part  of  the  tide  harbour  as  it  now  is,  with  the 
same  ready  access  to  it  as  now  exists,  the  formation  of  the  upper  part  of  the  harbour  into  a wet  dock, 
and  the  convenient  modes  of  approach  thereto,  from  Marischal  Street  and  Market  Street,  together 
with  the  having  the  upper  part  of  the  harbour  constantly  covered  with  water,  and  a suitable  sewerage 
connected  therewith,  would  effect  the  principal  objects  which  the  Trustees  have  in  view. 

There  are,  also,  some  disadvantages  attending  this  plan,  of  which  the  principal  is,  that  there  would 
still  remain  a very  considerable  extent  of  tidal  harbour — the  maintenance  of  which,  by  dredging, 
would,  as  it  is  now,  be  attended  with  very  considerable  expense.  There  would  be  required,  in  order 
to  carry  it  into  execution,  a portion  of  the  ground  over  which  the  proprietors  of  the  salmon  fisheries 
have  a servitude  on  the  north  bank  of  the  River  Dec.  Although  a sufficient  quantity  would  remain 
io  admit  of  their  carrying  on  their  fishing  operations,  still  they  would  require  to  he  compensated  for 
ihe  loss  of  this  portion  of  their  ground. 

I estimate  the  expense  of  plan  No.  2 as  follows: — 

Lower  dock,  entrance  lock,  wharfs,  excavation  of  dock,  rubble  walls,  tic.  ■ £84,401  17  0 

Wharfs  of  middle  communication  between  docks,  excavation  thereof,  and  rubble 

walls — together  with  all  the  sewerage  .....  46,696  5 0 

Upper  dock,  wharfs,  and  excavation  connected  therewith  . . . 26,925  18  0 


158,024  0 0 

Contingencies  . . 15,802  8 0 


£173,826  8 0 

The  next  design  is  that  represented  in  the  plan  marked  No.  3.  This,  as  will  be  seen,  exhibits  at 
lower  dock  sufficient  to  contain  about  100  vessels,  the  entrance  to  which  is  below  Waterloo  Quay  : 
thedock,  extending  itself  from  thence,  and  coming  into  the  ground  opposite  Church  Street,  terminates 
at  the  upper  end  of  the  canal  basin,  leaving  the  lower  part  of  the  harbour  and  ship-building  yards  as 
Joey  are,  and  forming  a channel  about  300  feet  in  width  to  au  upper  tide  harbour  and  an  upper  dock. 
The  upper  tide  harbour  extending  beyond  Marischal  Street,  with  an  entrance  lock  to  the  upper 
dock  a little  above  Marischal  Street — removing  Marischal  Street  Bridge,  and  placing  it  in  the  upper 
dock  in  the  line  of  the  quay,  extending  across  that  dock  from  the  lower  end  of  Market  Street; 
lather  with  all  the  necessary  sewerage  connected  therewith,  to  discharge  itself  at  Ihe  lower  part  of 
he  harbour.  The  upper  dock  would  contain  about  70  vessels— the  upper  tide  harbour  about  130 
vc^**s~U,e  lower  tide  harbour  about  100  vessels  ; making  altogether  berthage  for  about  400  vessels. 

Ihe  advantages  and  disadvantages  of  this  plan  being  very  similar  to  that  of  No.  2 (excepting  that 
1 wants  the  medium  communicniion  between  (he  tinner  and  lower  docks — the  tidal  harbour  beinff . 


Used  ^or  Ibis  purpose),  it  is  unnecessary  to  enlarge  on  them  here. 

I estimate  the  expense  of  this  plan  as  follows  : — 
er  dock,  with  entrance  lock,  wharfs,  excavation,  and  purchase  of  property  £71,940  14  0 
ower  dry  harbour,,  with  wharfs,  excavation,  and  expenditure  connected  with 

the  sewerage  ........  49,033  6 0 

Pper  dock,  with  lock,  wharfs,  and  excavation  ....  38,275  18  0 


159,249  18  0 

Contingencies  • 15,924  19  0 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


' The  next  plan  is  that  represented  by  sketch  No.  4,  which  contemplates  the  chanjrinir  of  th 
of  the  River  Dee,  leaving  the  lower  basin  and  ship-building  yards  as  they  are  at  r)resent--fvrerC0UrSe 
tion  of  one  dock  from  the  lower  end  of  Waterloo  Quay  to  the  Poynernook,  with  an  entrane  , , orma‘ 
municating  thereto  from  the  south  side,  and  entering  a little  below  the  bone  manufa  t ^ nv’ 
r dock  would  extend  its  accommodation  over  all  the  present  tide  harbour,  with  the  excenr ^ r 
lower  part  thereof,  and  would  accommodate  about  350  vessels.  By  this  nlan  I nmnncPt'°"  , .lhe 
the  upper  part  of  the  dock  opposite  Market  Street,  by  the  building  of  wharfs  all  rounder  eo“,mpIetinS 
tion  of  a part  of  the  interior  thereof.  Altliough  it  will  be  seen  that  I do  not  contemn  kte  luST’ 
dock  at  the  upper  part  of  the  harbour  as  is  proposed  in  Mr.  Walker’s  nlan  T incli.ri. 
finishing  of  the  interior  of  the  dock  by  the  completion  of  Provost  Blaikie’s  Quay  on  the  ZZh'-i* 
down  to  the  lock;  also  the  extension  of  that  quay  on  the  south  side  of  the  lower  harbour  <T  ^ 
finish  the  same.  r>  80  M lo 

This  plan  I estimate  as  follows  : — 

Entrance  lock  : transverse  wharfs  at  the  end  of  Waterloo  Quay ; wharfs  in  the 
upper  part  of  the  dock,  with  the  excavation  required  there;  completion  ot 
PrOVOSt  Blaikie's  Qnav  : also  cnmnlol inn  of  mmu  iU.,  .l.  -i- 


Provost  Blaikie’s  Quay ; also  completion  of  that  quay  without  the  dock, 
with  the  formation  of  the  sewers  ..... 
Changing  the  course  of  the  River  Dee  ..... 

Deterioration  to  the  salmon  fishings  .... 


Contingencies 


£69,100  0 0 
12,000  0 0 
8,000  0 0 

89,100  0 0 
8,910  0 0 

£98,010  0 0 

One  of  the  advantages  which  this  plan  holds  out  is  as  before  stated  for  Plan  No.  1 vit—th. 
benefit  of  an  immediate  communication  with  the  river.  The  converting  of  a great  portion  of  thelidil 
harbour,  from  the  lower  end  of  Waterloo  Qua,  upwards,  into  a dock,  gives  considerable  advantages  ia 
the  saving  of  expense,  and  all  the  objects  which  the  Trustees  have  at  present  in  view  would  headlined 
There  is,  however,  as  already  stated  in  the  remarks  in  Plan  No.  1,  the  risk  attending  the  ch.nvini 
of  the  course  of  the  river,  if  tins  plonhe  adopted.  Tile  risk  b,  this  plan  might  he  considerably  fLJ 
ened,  if  only  the  lower  part  of  the  course  of  thejRiver  Dee  were  changed,  and  the  upper  part  thereof  left 
untouched  : the  expense  would  also  he  reduced  by  the  adoption  of  such  a modified  plan. 

I amhe„rn^  r wC.h. 1 *dverl  is  b?  Mn  WalkCT ! and  '“'inf?  estimated  the  same, 

' T?r  f J :h.“>  'f  th‘  lock  wcre  <“  lower  end  of  Waterloo  Quay,  and  the 

upper  part  of  the  dock  which  he  proposed  a little  curtailed,  Mr.  Walker's  plan  could  with  to 
alterations,  be  executed  for  about  80,0001—  the  details  of  which  ure  as  follows 

Entrance  lock  and  wharfs  connected  therewith ; also,  wharfs  at  the  upper  port  of 
the  dock;  excavation  thereof;  wharf  on  the  south  side  below,  the  dock  ; with 

0 0 

Contingencies  . . 7,275  0 0 


; £80,025  0 0 


TrIlLfZ‘tTf,unldiS“dV“;ilg'SOf  M'-' Walker's  plan  are  so  ubly  slated  in  his  report  to  the 
.trustees,  ttiat  it  is  unnecessary  for  me  to  say  a word  regarding  them. 

tion^of  the \ wo  ']attpr  t^iese  plans,  it  will  be  seen  that  the  whole  of  them,  with  the  excep- 

the  course  of  the  R ivpr  rt»«UU  /°  ai!fe  sums  money ; that,  where  we  contemplate  the  changing  of 
175  000/  • but  whprp  tin  6>  * °yv®r  dock,  and  an  upper  dock,  the  expense,  in  general,  amounts  to  about 
dock)  with  the  £!'  Pfr'?h“ple  °r  “ is  p™p«>'«'<l  (mokijg  use  of  the  present  harbour  as  , 
keeoiiw  n det  /Cft  suf  ‘-e  °f  lie  RiTet  Dee-  the  “pense  is  aboit  98,000b;  alwsys 

andPit  will  be  seen  ch“tr|"=  °r  involves  certain  risks,  which  it  is  difficult  to  estimate ; 

we  depart  from  the  idea  °pfiasPec,l°{J  tliese  P'ans>  and  a perusal  of  the  respective  estimates,  that  if 
plan  involve  a much  rr  ormiaS  present  harbour  into  a dock,  we  immediately,  by  every  other 

advocate  for  the  river  ?r.outlay.of  money.  In  stating  this,  let  it  not  be  supposed  that  I am  an 

if  there  were  no  restrict;  amin°  as  ll  ls  > on  tbe  contrary,  I give  it  as  my  unprejudiced  opinion,  that, 
that  could  be  adonted  "tr9  f S-t0  e*Pease>  lhe  changing  of  the  course  of  the  river  is  the  very  best  plan 
in  the  execufion^ of  St  nSiSi."  PtinS  S-UCh  3 Plan>  alth™Sb  I have  estimated  one  at  98,0001, yet, 
sum  I have  stated  Arfri  ’ berf. are  contingencies  that  might  arise  to  cause  it  to  cost  more  than  the 
Quav,  myVpriaciDal  i^iepfirirf^n^v®'  .^e,  P'a.c‘nS  of  the  lock  higher  up  than  the  end  of  Waterloo 
dredging  which^sa  irSh  5“8  ‘S’  that,.lt  Would  sti11  cause  to  be  continued  a great  expense  of 
harbour  for  the  « W/.  over  the  accounts  of  the 

amounts  to  nearlv  9Q  nnn/^.  » ai'd  that  the  whole  expense  of  dredging  for  these  eight  years 
of  the  Inches,  say  about  14  500/  h!  °ne‘halfof  this  expense  has  been  incurred  in  the  embankment 
other  half  of  the  expenditure  #e3*en?ed  in  maintaining  the  depth  of  the  harbour;  the 

tison  the  stuff  <roin£j  to  the  Inches,  has.  ns  T will  sunnnse.  cone  to 


1800/  for  maintainino-  the  i Now,  it  will  be  seen,  that  this  makes  an  annual  outlay  of  aboui 

harbour.  This  is  . serious  expenditure;  lud  if  th, 
0 arranoe°  that  the  quantity  of  stuff  necessary  to  be  removed  to  maintain  the 
Dre  ar}  . 9uantity  required  for  ballastin'?  vessels,  the  maintenance  of  thi 


deepening  0f  it  were  nn  & u e 9uan*ity  of  stuff  necessary  to  be  removed  to  maintt 

harbour  Ki  an  effi  en  stTw^M  J*  V*?*  r^uired  for  bating  vessels,  the  maintenance 
“ eB,c,enl  "Ofld  then  be  placed  on  the  most  economical  footin' 


a , r , c t'lai.cu  on  me  most  economical  footing. 

°f  ,he  H,rbout  °f  Aberdeen,  a variety  of  designs  might  to 
A very  excdlenPsitf  s?  t"?al1b“bour  “J  P™srnt  state,  docks  might  be  formed  at  different  points. 

bu2'  vards  A dn  t-  T P"“  °"1  bJ  Mr-  Walk".  «»  »«  grannh  b?  lhe  ship‘ 

now  occupied Ibv  “w  l°rraed  on  ‘he  ground  near  the  canal  basin,  or  in  the  spue 

row  But  all  Ihesc  Stre?l|  Wa‘er  £'dne.  and  other  lanes— also,  near  the  Weigh-house  and  Ship- 
row,  But  all  these  plans,  although  they  might  be  very  suitable  for  the  trade  of  the  port,  would 
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Ive  a larn-e  outlay  in  the  purchase  of  property ; and  some  of  them  would  be  of  small  dimensions, 
10nr? afford  but  limited  accommodation  for  vessels. 

a As  the  sewers  would  require  plans  more  in  detail  than  those  which  accompany  tins,  I have  not 
attempted  to  represent  them.  j ^ &c> 

Thomas  Blaikie,  Esq.,  Lord  Provost  of  Aberdeen.  Alex.  Gibb. 
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Report  bn  William  Leslie,  Esq.,  on  turning  the  course  of  the  River  Dee.  No.  198. 

r J Leslie,  on  turning 

SOTim»,  , . '•  I8,42:  the  course  of  the 

In  preparing  the  plan  which  I now  lay  before  you.  I had  in  view  providing  dock  accommodation  Dee. 
for  the  shipping  of  the  port,  in  such  a situation,  that  while  it  would  be  most  convenient  for  the  trade 
of  the  city,  it  should  be  capable  of  further  extension  and  enlargement,  without  altering  any  of  the 
main  features  of  the  plan,  and  be,  at  the  same  time,  within  the  limits  of  the  ground  pointed  out  by 
the  vidimus  of  the  Harbour  Trustees,  read  at  the  public  meeting  of  the  18th  June  last. 

As  the  drawing  will  point  out  the  general  features  of  the  plan,  there  are  but  few  remarks  neces- 
sary to  explain  it,  so  as  to  make  it  fully  understood.  It  embraces  turning  the  course  of  the  river  Dee 
into,  and  partly  south  of,  the  present  Spillwaler  channel ; making  a ship  channel  of  the  present 
course  of  the  river  Dee,  entering  from  the  present  harbour  opposite  the  ship-building  yards ; exca- 
vation- and  forming  a clock  of  26  acres  above  or  westward  of  Regent’s  Bridge,  with  a spacious  quay 
across  the  present  harbour,  at  the  foot  of  Marischal-street,  in  connection  with  Regent’s  and  Provost 
Blaikie’s  Quays;  and  forming  a tide-lock,  capable  of  admitting  the  largest  class  of  steamers  from  the 
ship  channel  to  the  dock,  nearly  in  the  line  of  Regent’s  Bridge. 

The  sill  of  the  tide-lock  should  he  laid  at  the  depth  of  21  feet  below  average  stream  tides,  and  the 
east  quay-walls  founded  as  low  as  to  admit  of  vessels  drawing  17  feet  of  water.  II  the  present  walls  of 
Trinity  Quay  be  found  not  to  be  suitable  for  dock-walls,  even  after  being  underfunded,  to  pull 
them  down  and  rebuild  them  at  an  equal  depth  with  the  east  quay.  If  these  walls  are  such  as  would 
stand  nnderfounding,  I would  keep  the  west  wall  of  the  dock  in  a line  with  the  present  quay,  of 
which  it  would  form  a part.  If  not,  I would  move  the  west  wall  backward,  and  to  be  more  nearly 
parallel  to  Gas-street,  and  so  as  to  be  in  a line  with  other  docks  which  might  afterwards  be  formed  in 
that  direction.  ,ir  . n 

I consider  that  the  most  convenient  berths  for  the  London  steamers  would  be  at  the  West  Quay,  or 


at  a jetty  which  could  be  constructed  in  the  line  of  New  Market-street. 

Although  the  present  channel  of  the  river  is  wider,  I believe,  than  that  of  the  Clyde  below 
Broomielaw,  at  Glasgow,  yet  I propose  making  it  300  feet  wide  at  top,  and  200  feet  or  thereby  m the 
bottom;  and  as  there  would  be  no  necessity,  in  the  mean  time, for  quay-walls  built  alongside  the  whole 
of  it,  I would  propose  facing  it  up  with  rough  stones  for  8 feet  from  the  bottom,  to  prevent  sand 
washing  into  the  channel  after  it  had  been  sufficiently  dredged  ; and  only  build  about  500  running 
feet  of  quay-walls  on  the  north  side,  at  which  vessels  might  lie  whilst  waiting-  for  lockage. 

I propose  making  the  entrance  to  this  channel  nearly  opposite  the  ship-building  yards,  so  as  to  have 
it  completely  beyond  the  reach  of  the  swell  from  the  entrance  of  the  harbour,  and  to  be  ot  more  easy 
access  from  tlje  tidal  harbour.  , .. 

I propose  that  the  new  channel  for  the  river  should  be  400  feet  wide,  and  secured  on  the  north  side 
by  piles  and  stone  facing  on  the  embankment,  to  prevent  the  river  from  cutting  in  tfiat  direction. 

As  the  course  of  the  river  would  he  as  much  changed  as  to  admit  part  ot  S meat  on  s jet  y being 
rebuilt  without  risk  of  forming  a bank  behind  it,  I would  propose  that  part  of  it  should  be  erected,  to 
prevent  the  swell  coming  into  the  harbour  as  it  presently  does ; and  which,  I doubt  not,  were  this  done, 
and  the  South  Pier  removed,  would  be  effected,  and  the  lower  basin  rendered  much  more  quiet  than  at 
present.  As  shifting  the  course  of  the  river  would  make  the  current  run  directly  down  the  entrance, 
instead  of  impinging  against  the  south  shore  as  it  does  at  present)  this  would,  in  my  opinion,  lave  e 
effect  of  deepening  the  channel  of  the  harbour  entrance.  , , , „ . 

I propose  that  the  Fish-market  and  Millburn  sewers  should  be  carried  along  at  the  back  ot  the 
West  Quay  wall,  until  they  join  the  Denburu,  and  that  the  whole  should  then  be  carnet  own 
south  side  of  the  dock,  and  discharge  into  the  shipping  channel  below  the  tide  lock,  where  there  wout 
be  always  deep  water,  and  a considerable  current  at  times  to  wash  away  the  silt  that  migi  e c epo- 
sited  ; and  if  this  were  found  not  to  be  sufficient,  a few  days  of  the  dredging  barge,  two  or  three  times 
in  the  year,  would  completely  clear  it  away.  , ..... 

The  other  sewers,  viz.  the  Shorelands  and  Powcreek  sewers,  as  they  produce  very  little  annoy- 
ance, could  be  allowed  to  discharge  as  at  present  until  the  funds  of  the  harbour  would  admit  or  their 
being  carried  farther  down  the  harbour,  which,  as  their  areas  are  but  small,  would  not  be  a very 


expensive  operation. 

I consider  the  advantages  of  the  proposed  plan  to  be  as  follows : — , 

The  position  of  the  dock  would  be  most  contiguous  to  the  bulk  of  the  trade  of  the  city,  for,  trom  the 
situation  and  acclivity  of  Market-street,  I doubt  not  but  it  will  soon  be  the  principal  passage  to  the 
harbour. 

The  present  tide  harbour  would  be  allowed  to  remain  nearly  as  it  is  at  present.  Whether  the  pre- 
sent quay-walls,  were  they  underfounded,  would  be  retentive  of  water,  and  be  sufficient  for  wet  docks, 
is  a subject  about  which  there  may  be  a diversity  of  opinion  ; but  at  all  events,  they  are  sufficient  or  a 
tidal  harbour,  and  surely  it  would  be  much  better  to  preserve  them  as  they  are,  than  be  at  the  expense 
of  pulling  them  down  aud  rebuilding  them,  or  of  making  them  dock-walls,  after  being  underfounded, 
if  there  were  any,  even  the  least  risk  of  their  not  answering  the  purpose  after  a tide  lock  hart  been 
constructed  to  suit  them.  Besides,  were  the  present  tide  harbour,  or  even  nearly  the  whole  of  it,  to  be 
converted  into  a dock,  new  quay-walls  would  have  to  be  built  lower  down,  of  a considerable  extent, 
even  such  as  would  accommodate  the  shipping  for  a time,  were  any  accident  to  happen  to  the  gates  or 
lock,  or  any  part  have  to  be  repaired  or  renewed,  and  the  passage  be  stopped  for  a time. 

The  trade  of  the  harbour  would  go  on  without  any  interruption  until  all  the  works  were  nnisbed, 
and  the  dock  ready  for  receiving  vessels  ; whereas,  in  the  event  of  a lock  being  constructed  at  Waterloo 
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Quay,  the  shipping  would  suffer  very  serious  inconvenience  for  at  least  three  years,  by  a Iaro-e  coffer- 
dam standing  in  the  channel,  with  roads  of  approach  to  (he  same  from  one  of  the  sides  at  least. 

There  would  be  about  forty-five  acres  of  land  reclaimed  from  the  present  waste  land  about  the  river 
and  Spillwater,  which  would  be  of  considerable  value  for  warehouses  and  timber-yards,  until  required 
for  more  dock  room. 

There  would  be  provision  made  for  extending  the  dock  accommodation,  without  altering  any  of  the 
previously  constructed  works ; as  a dock  could  be  formed  in  the  lower  part  of  the  present  tide  harbour 
with  a tide  lock  sufficiently  large  to  admit  of  ordinary-sized  vessels,  drawing  only  such  depth  of  water 
as  the  quay-walls,  in  their  present  state,  would  admit  of,  without  underfounding ; and  tide  harbour 
room  could  he  formed  farther  down  on  either  side  of  the  Inches;  ora  dock  could  be.  formed  on  the 
south  side  of  the  upper  dock,  having  a separate  lock  from  (he  sailing  channel,  marked  in  light  red 
lines  on  the  plan. 

Now,  if  a large  upper  dock  be  formed  in  the  upper  part  of  the  harbour,  with  an  entrance  from  the 
harbour,  it  is  worth  considering  where,  if  required,  an  extension  could  be  got.  It  would  not  do  to 
extend  it  southward,  for  it  would  interfere  with  the  river  course;  and  were  this  obviated  by  turning  its 
course,  still  there  would,  1 apprehend,  be  a greater  demand  for  more  lockage  accommodation  than  for 
more  dock-room,  as  the  size  of  tiie  proposed  upper  dock  would  contain  as  many  vessels  as  one  tide-lock 
could  pass  with  facility.  Indeed  I am  donbful  if  one  lock  would  serve  for  the  present  trade  of  the  port, 
when  frequently  twenty  or  thirty,  and  sometimes  forty,  vessels  sail  at  one  tide,  besides  several  arrivals! 
Were  an  extension  of  the  dock,  or  an  additional  dock,  formed  southward,  then  another  lock  would  have 
to  be  formed  with  an  entrance  from  the  river  channel,  which  would  incur  all  the  cost  of  turning  the 
river’s  course. 

In  this  case  the  lower  part  of  the  harbour  could  not  be  formed  into  a dock,  for  there  would  be  but 
one  lock  for  it  and  for  the  upper  dock  likewise,  which  would  be  insufficient;  besides,  it  would  be 
constructed  at  the  sacrifice  of  the  upper  lock,  which  would  be  rendered  useless,  and  it  would  have  to 
be  of  equal  dimensions. 

The  present  river  channel  might  be  converted  into  a dock,  having  an  entrance  from  the  present  liar- 
hour,  but  then  it  would  have  the  disadvantage  of  being  removed  away  from  the  city,  and  of  there  being 
a drawbridge  and  a lock  in  the  way,  which  might  be  open  three  or  four  hours  every  tide. 

There  would  be  an  easy  inode  ot  getting  clear  of  the  sewerage  at  comparatively  little  cost,  and  in 
such  a manner  as  would  prevent  any  complaints  from  the  salmon-fishing  proprietors,  which,  I much 
fear,  they  would  make,  were  the  sewers  to  be  discharged  directly  into  the  river,  either  at  Poynernook 
or  at  the  upper  end  of  the  new  pier.  In  the  mode  now  proposed  the  sewer  water  would  be  mixed 
with  a large  quantity  of  tide  water  before  entering  the  river.  Indeed  it  might  he  worth  consideration 
whether  the  channel  of  the  Denburn  might  not  be  left  open  for  the  greater  part  of  its  course,  with 
occasional  bridges. 

The  cost  of  executing  the  whole  of  the  above  proposed  works  would  be  about  110,0001. 

If  the  quay- walls  would  do  if  underlbunded,  there  would  be  a considerable  saving-. 

In  conclusion,  I would  beg  to  say  that  it  would  be  of  very  considerable  advantage  to  those  who  may 
think  of  different  plans  for  the  improvement  of  the  harbour,  for  the  Committee  to  seltle  the  amount  of 
money  that  can  be  expended,  within  a given  period,  in  the  formation  of  docks. 

If  it  shall  be  found  that  there  are  obstacles  in  the  way  of  purchasing  the  fishings,  or  of  turning  the 
course  of  the  river,  which  cannot  be  overcome,  then  the  best  plans  must  he  devised  that  can  be  exe- 
cuted on  the  harbour  property  ; and  as  several  plans,  thus  limited,  have  occurred  to  me  while  considering 
this  matter,  if  none  of  the  other  gentlemen  who  are  making  proposals  to  the  Committee  touch  on  them, 
I shall  take  the  liberty,  at  a future  meeting,  of  laying  them  before  you. 

I have,  & Co 

To  the  Harbour  Improvement  Committee.  Wm.  Leslie. 
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Report  by  the  Sub-  Committee  of  the  General  Committee  named  at  the  Meeting  of  the  Inhabitants 
held  on  June  18,  1842,  in  reference  to  the  Improvement  of  the  Harbour  of  Aberdeen ; viz. — 
Messrs.  Alexander  Hadden,  Master  of  Shore  Works,  Convener ; Thomas  Bannerman,  Manu- 
facturer ; Robert  Catto,  Merchant ; David  Copland,  Merchant ; David  Chalmers,  of  West- 
burn  ; Thomas  Best,  Merchant ; Robert  Mitchell,  Manager,  Leith  and  Clyde  Shippiug  Com- 
pany ; William  Just,  Manager,  Steam  Navigation  Company  ; William  Leslie,  Builder ; Alex- 
ander Anderson,  Advocate;  Baillie  Crombie;  Mr.  James  Hidden,  Jun.,  Manufacturer. 

0 Aberdeen,  August  24,  1842. 

Ihe  oiib-uommittee  of  the  General  Committee  chosen  at  the  meeting  of  the  merchants,  manufac- 
turers,  shipowners,  traders,  and  others,  interested  in  the  prosperity  of  the  port  of  Aberdeen,  held  on 
the  18th  of  June  1842,  to  whom  it  was  remitted  to  consider  and  report  their  opinion  as  to  the 
harbour  improvements  which  it  would  now  be  advisable  to  adopt — in  other  words,  to  deliberate  upon 
the  best  plan  of  providing  a floating  dock,  of  a sufficient  depth  of  water,  and  with  such  ether  accom- 
modations in  the  harbour  as  are  suitable  for  the  description  of  vessels  that  frequent  the  port,  or  may 
be  expected  to  do  so  have  been  diligently  engaged  in  the  business  since  the  period  of  their 
appointment. 

At  an  early  meeting  of  the  Committee,  the  following  communication  was  made  to  them  by  the 
Manager  of  the  Aberdeen  and  London  Steam  Navigation  Company  : 

EXCERP  T from  Minute  of  Committee  of  Aberdeen  Steam  Navigation  Company. 

....  ..  , „ . _ “ Aberdeen,  July  11,  1842. 

At  a special  meeting  of  Committee  of  the  Aberdeen  Steam  Navigation  Company,  called  m terms 
of  notice  given  at  last  meeting,  for  the  purpose  of  considering  the  improvements  proposed  to 
be  made  in  the  harbour,  in  regard  to  the  construction  of  a wet  dock— Present,  Provost 
Blatkie  ; Bailhe  Henry;  Messrs.  A.  Brown,  D.  Chalmers,  A.  Sutherland,  G.  Thomson, 
W.  Allen,  R.  Catto,  W.  Duthie,  and  W.  Catto— 

_ A.  BROWN,  Esq.,  Preses. — 

“The  Committee,  having  maturely  considered  the  whole  question,  are  unanimously  of  opinion,  that 
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appointed  to  inquire  into  TIDAL  HARBOURS. 

. 's  expedient,  and  would  be  for  the  benefit  of  the  trade  of  the  port  generally,  to  have  constructed, 

aj|  convenieut  speed,  a suitable  wet  clock,  by  enclosing  part  of  the  present  tidal  harbour;  arid  in 
wl  ticular  it  is  the  unanimous  opinion  of  the  meeting,  that  it  would  be  specially  beneficial  for  the  in- 
frest  of  this  compauy  to  have  their  valuable  steam  and  other  vessels  kept  always  afloat  while  in  the 
, rhour  • also  that,  along  with  said  wet  clock  accommodation,  the  necessary  steps  be  taken  to  get 
removed'  the  public  nuisance  which  presently  exists  in  the  upper  part  of  the  harbour.  The  Committee, 
therefore,  viewing  with  satisfaction  the  proceedings  of  the  Harbour  Trustees,  in  regard  to  harbour 
improvements,  consider  it  their  duty,  as  acting  for  the  interests  of  the  company,  to  use  every  means 
within  their  power  for  the  purpose  of  forwarding  the  views  of  the  Trustees,  provided  the  wet  dock  be 
so  constructed  as  to  admit  of  the  company’s  vessels  being  conveniently  berthed  therein,  and  the 
additional  dues  to  be  levied  on  shipping  and  on  goods  he  in  proportion  to  the  rales  chargeable  at 
other  ports  similarly  circumstanced.  It  was  further  resolved,  that  us  soon  as  preliminaries  for  pro- 
ceedin"-  with  the  contemplated  improvements  shall  have  been  arranged,  another  special  meeting  of  this 
Board °be  called,  for  the  purpose  of  considering  the  proposed  situation  of  the  dock,  and  schedule  of 
dues  to  be  levied  under  the  New  Harbour  Bill. 

“The  meeting  instructed  Mr.  Just,  the  Company’s  manager,  to  lay  extract  of  the  foregoing 
before  the  first  meeting  of  the  Committee  on  Harbour  Improvements,  for  insertion  in  the  Sederunt. 

“ Messrs.  G.  Thompson,  jun.,  A.  Jopp,  and  W.  Reid,  the  members  of  Committee  who  were 
unavoidably  absent  from  the  meeting,  afterwards  expressed  their  entire  concurrence  in  the  foregoing 
resolutions. 

(Signed)  “ Al.  Brown,  Preses 

The  plan  of  harbour  improvements  adopted  in  1810  was  for  converting  great  part  of  the  harbour 
into  a wet  dock,  and  all  the  plans  sanctioned  by  Parliament  since  that  time  have  been  on  the  same 
design  in  that  respect,  although  the  harbour  is  still  but  u tidal  harbour.  In  the  mean  time,  however, 
the  absolute  necessity  has  been  shown  of  having  the  lock  (if  there  is  to  be  one  for  the  whole  harbour) 
made  of  greater  dimensions,  on  account  of  the  great  size  of  steamers  now,  than  was  ever  before  con- 
templated. But  there  are  also  practical  advantages  as  regards  despatch  in  having  a large  lock, 
where  many  vessels  of  ordinary  size  can  be  penned  at  one  and  the  same  time  ; and  some  information, 
with  which  the  Committee  have  been  furnished,  as  to  the  lime  occupied  in  locking,  and  the  number  of 
vessels  which  pass  a lock  in  a tide,  will  be  found  in  the  Appendix. 

In  determining  what  is  now  best  to  be  done,  the  Committee  have  had  to  bear  in  mind  that  they  are 
bound  to  bring  forward  a plan  that  can  be  executed  at  a comparatively  moderate  expense — for  there 
is  a large  amount  of  debt  against  the  Harbour  Trust;  and,  considering  the  nature  of  the  trade  of 
Aberdeen  (a  great  proportion  of  it  being  confined  to  the  coasting  trade),  the  amount  that  must  be 
raised  by  harbour  dues  on  ships  and  cargoes,  to  meet  the  interest  of  the  debt — the  unavoidable  yearly 
expenditure — and  the  outlay  upon  the  new  works,  however  limited  may  be  the  plan,  will  perhaps  be 
thought  more  than  it  is  wise  to  levy.  Still  there  is  reason  to  believe,  that,  if  the  burden  be  fairly  ap- 
portioned, the  trade  of  Aberdeen  is  in  a condition  to  bear  it,  and  in  all  probability  may  benefit  by  the 
outlay;  and  if  the  trade  should  go  on  increasing  as  hitherto,  a reduction  of  the  harbour  dues  might 
ere  loug  be  looked  for.  In  another  view  of  the  matter,  as  the  Trustees  are  no  longer  empowered  to 
proceed  with  any  new  works,  and  the  light  to  levy  the  present  rates  of  dues  would,  together  with  the 
trust,  expire  with  the  present  Act,  and  the  harbour  revert  to  the  corporation,  there  can  be  no  question 
that  a defiuite  plan  of  improvements  ought  now  to  be  fixed  upon,  and  a new  Harbour  Act  applied  lor, 
such  as  may  be  in  accordance  with  the  wishes  of  the  community. 

To  maintain  vessels  afloat  in  harbour  appears  to  be  attended  with  many  advantages ; and  wherever 
the  expense  of  docks  has  been  incurred,  with  sufficient  depth  of  water  to  approach  them,  the  money 
has  been  universally  allowed  to  be  well  luid  out.  Taking  it  lor  granted,  therefore,  that  such  an  im- 
provement is  generally  desired  in  Aberdeen,  and  will  be  thought  generally  beneficial,  the  Committee, 
after  ranch  consultation  and  deliberation,  have  resolved  to  recommend  that  the  works  for  the  purpose, 
upon  the  plan  ptepared  by  the  resident  engineer,  Mr.  Aberuethy,  arc  those  which  should  be  executed. 
The  Committee  have  had  before  them  several  plans  and  a report  by  Mr.  Alex.  Gibb;  also  a plan  and 
report  by  Mr.  Wm.  Leslie,  a member  of  the  Committee.  The  views  expressed  in  all  these  plans  and 
reports  have  received  from  the  Committee  the  consideration  to  which  they  are  well  entitled  ; but 
either  from  the  expensive  nature  of  the  plans,  or  because  they  offer  no  remarkable  advantage  without 
some  countervailing  objections,  the  Committee  huve  preferred  Mr.  Abernethy’s  as  affording-  the  most 
suitable  and  extensive  wet  dock  accommodation  to  be  got  for  Aberdeen. 

Mr.  Abernethy  follows  Mr.  Walker  and  Mr.  Telford,  in  the  point  of  converting  the  harbour  into  a 
wet  dock.  It  is  only  the  way  in  which  that  is  to  be  done,  and  the  methods  proposed  lor  executing  the 
work,  which  are  peculiar  to  his  plan.  ,. 

Ttie  Committee  are  aware  that  this  plan  will  entail  on  the  Harbour  Funds  a great  expense  tor  taking 
down  and  rebuilding  walls  that  would  serve  sufficiently  well  as  they  are  for  a tidal  harbour ; but  such 
are  the  advantages  of  the  site  of  the  clock,  and  it  will  afford  such  convenient  accommodation  to  the 
principal  branches  of  the  trade  of  the  port,  that  the  Committee  believe  it  will  be  found  to  be  the  one 
most  for  the  interest  of  the  community  notwithstanding.  To  execute  only  part  of  the  complete  plan 
appears  to  he  quite  sufficient  for  the  trade  for  a considerable  time,  as  will  be  afterwards  more  par- 
ticularly noticed. 

Mr.  Abernethy  has  been  practically' engaged,  in  the  course  ofhis  professional  experience,  m various 
large  harbour  works  in  England;  such,  for  instance,  as  the  docks  of  Goole,  where  there  is  one  of  the 
largest  locks  in  the  kingdom  ; and  he  had  prepared  himself  to  report  upon  the  Harbour  of  Aberdeen,  by 
a particular  examination,  for  some  time,  of  the  works  already  executed  here ; by  making  borings  m 
the  line  of  the  new  works  proposed;  by  studying  the  plans  and  reports  which  have  been  made  by- 
former  engineers;  and  by  knowledge,  acquired  during  his  personal  superintendence  in  Aberdeen,  ot 
the  causes  of  complaint  about  the  port,  and  the  means  of  remedying  them.  ...  c 

It  had  been  suggested  that  the  fishings  on  the  Dee  might  be  found  to  stand  in  the  way  ot  some 
plan  that  would  turn  out  to  be  the  best,  as  they  have  ever  been  said  to  do  by  the  celebrated  engineers 
who  have  formerly  advised  as  to  the  improvement  of  the  harbour,  and  it  was  proposed  to  ascertain  to 
what  amount  any  interference  with  the  river  would  involve  the  Harbour  Trust ; but,  as  the  Committee 
proceeded,  it  appeared  that  the  subject  to  work  upon  is  now  in  such  a shape  as  to  preclude  any 
advantageous  use  of  the  fishing  property  for  the  present,  and  that,  for  i-ome  time  to  come,  there  is  no 
occasion  to  go  beyond  the  bounds  of  the  present  tidal  harbour  and  embankments.  The  Committee 
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have,  therefore,  made  no  special  inquiry  as  to  the  ‘rights  of  the  proprietors  of  the  fi,h!„„. 
any  hmg  been  proposed  m Mr.  Abernethy's  plan  to  affect  their  property  The  ^ ' ,"or  •“> 

nmds  was  ot  itself  sufficient  to  restrain  the  Committee  from  deliberation-  unmi  * °‘  the  aai'kour 
extended  plan,  for  the  present,  than  the  one  now  recommended.  But  Mr  AberneiK  Een?raI  atl'1 
consideration  that  additional  accommodation  will  be  sought  for,  and  hiis  skefrhe^  . taken  in(o 
Committee  on  the  accordingly,  with  other  works  at  the  entrance  of  the  harbour,  including  a diversion  nftkfi  exfeus'°n 
Improvement  of  the  °‘  ™ river.  These  things,  though  in  accordance  with,  form  no  part  of  th-  nl-in  • °Wer  Part 

Harbour.  the  authority  of  Parliament  to  execute.  > - P • it  is  proposed 

There  appears  to  be  now  no  bar  at  the  mouth  of  the  harbour,  and  the  sound!.,™  ,1* 
beyond  the  pierhead  ; but  there  is  less  water,  by  two  feet,  at  some  distance  Si!  .f"  Spe°di|y 
channel,  than  there  is  farther  within  or  without  the  same  place.  It  is  part  of  Mr  ance 

which  the  Committee  recommend  to  be  executed,  to  remove  ihe  Sou.Fi  Pier,  d ft-TS 
s opmg  low  wall  from  the  point  of  the  breakwater,  westward,  for  about  700  w a 
tbese,  and  other  works  stated  hi  Mr.  Abernethy’s  report,  for  making  a judicious  use'of  tL'"'””. 0f 
powers  of  the  river,  the  heavy  yearly  expense  incurred 'for  dredgSgZy.'T  to 
siderably  lessened  and  the  navigation  channel  deepened  and  improved-a  point  of  iSf  o?™  ■] 

importance,  and  absolutely  necessary  iffnll  advantage  is  lo  be  taken  of  the  dock LcommodaL'T' :1*1 
to  be  provided.  Mr.  Abernethy  anticipates  that,  besides  deepening  and  straWitenimr  the 
and  keeping  ,t  so,  these  works  will  cause  the  inrun  oflhe  sea  to  be  spent  about  ,h,  Tf  “ 
in  easterly  gales,  since  the  removal  of  Abercromby’s  jelly,  keeps  tl.c  vessels  in  tto  1™ ’““V??’ 
harbour,  ranging  at  their  moorings.  Vessels  in  (he  doth,  beyond  tK/  4e 

of  this  occasional  inconvenience ; and,  if  it  should  continue  to  he  troublesome  there  are  othir"  ”" 
by  which  he  thinks  it  may  then,  at  no  great  expense,  be  got  rid  of.  ’ means 

Pomm'if  ?"WioaH<,">  “ ‘lie  Present  time,  of  the  several  plans  which  have  been  submitted  !„  it, 
o;Ted.0-& 

posal  of  the  Sub-Committee, ) the  hints  that  are  thrown  out  in  them  wi  I he  kern  in  min'd  so  l d"" 

“b;^S”S,hC  ■™“4  “ lhs  Pr°P«‘y  »r  the  Trust-possession  VTgZZSS* 
In  explanation  of  the  reasons  which  have  induced  the  Committee  lo  prefer  the  plan  wh.Vh  tV,*  v 

of  Waterloo  Quay  of  250  feet loan hod  no  r T ? a lock  Wlll>  a ‘npfe  set  of  gates,  at  the  end 

barb™,. ThepuZ  ■*  ««  »'.tru„ee  of  the 

accompanying  his  pto  To  3“  I • "a  i?  f™,,d  de,ailed  >«  «>«  report  of  Mr.  Abernethy 
made,  showing "L  triousimo  ov  '5XPIa”1'n=  h's  ™w*.  he  caused  a model  of  the  harbour  10  be 
•"p  “d  »hkd>  tho  Committee  have  found  ve^Sl  b“'‘  C:!l,ibited  *"  tl,e  c,Win'"’s 

vessels,™  "“S*  *ST  *1“  scale  of  the  draft  of 

he  formed  of  the  nature  and  extent  of  nr  ( mff3m?rlce^ci11  Mr-  Abernethy’s  plan,  a good  notion  may 
be  able  to  supply.  “ °f  accommodation  which  the  harbour  and  dock  of  Aberdeen  will 


A vessel  of  200  tons. 


300 
400  , 
500  . 
.600  . 
. TOO 


it  is  said,  draws  12  to  13  feet. 


13  to  16  „ 

16  to  17*  „ 

17  to  18  „ 

18  to  19£„ 

19  to  21 


io  m „ 

occurred  twelve  orbfourfteeenS^t.eVer  ^harbour of  Aberdeen  at  one  time  has  been  155,  and  that 

time  was  . . 6en  jearS  aS°-  In  1841  the  greatest  number  in  the  harbour  at  one 

And  building  at  the  same  "time 119  of  18,274  tons. 

11  3,845  „ 

Docks  are  usually  rechoIeTt^I  \ 130  ships  22,119  tons. 

Dock  at  Hull  is  seven  and  a half  acr6s°mi^  &t  ^ rate  °f  tcn  slliPs  to  the  acre-  The  Humber 
mooring  them.  ’ ll0  cis  seventy  square-rigged  vessels,  with  ample  room  for 

insurmountable  difficulty  itoh^wa^of’gSnn  a1””’  T*  J°'df ; 5ay  300 ; and  t!“re  aPPears  to  he 
is  at  present,  if  it  were  desirable  to  do  so  - aiwfin.P*1','  deplh,ot  'vater  between  the  piers  than  there 
class.  But  it  is  to  be  obsereed  that  the di„th,  i!  ™derra!?  the  l,arbour  flt  for  ''cssei“  af  larSest 
ordinary  spring  tides,  so  that  then  onlv  wPill  n ™ Wa.ter  ”enti ioned  111  Mr.  Abernethy’s  Report  are  for 
and  enter  the  dock  or  leave  it  and  not  L J a.VeS8e,°f  600  ,tons  be  able  to  take  Aberdeen  harbour, 
feet  less  water  at  the  height  of  the  tide  mv-il  °*  n?aP  tl(Jes  wlien  there  is  always  about  four 
° C tlde-  Thls  sh°ws  the  necessity  of  the  walls  of  the  dock  being  so 

t The  lock  intended  by  Mn  Waik^oJJ^  to  ‘hree-fourths  of  an  inch  per  hour. 
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, tQ  prevent  leakage,  otherwise  such  vessels  would  ground  in  the  dock  at  neap  tides,  Appendix 
C°!Tfrir  the  same  reason  it  is  necessary  to  be  economical  of  lockage  water.  Abehdee! 

The  sewers  which  now  run  into  the  upper  part  of  the  harbour  must,  of  necessity,  be^  made  to  d»-  


oroei  « , - tlie  expense  of  the  harbour  funds,  it  will  be  proper  that  some  provision,  as  10  mittce  on  tne  lin- 

se"'r8’!?-  nrnnertv  available  for  yielding  a return  to  the  harbour,  should  be  embraced  in  the  new  provement  of  the 
rnakinn  th  P ePc]a^se  to  reserve  and  secure  to  the  harbour  the  benefit  of  any  provisions  in  the  Harbour. 
n;  ll  Bill  for  the  Drainage  of  Towns,  (which,  it  is  said,  has  been  in  preparation  as  a government 
GeneVr e for  some  time,)  if  such  works  are  provided  to  be  made  by  any  general  assessment  under  that 
nil  For  the  present,  it  is  thought  sufficient  to  run  the  whole  sewers  into  one  drain,  in  the  course 
t-  d in  the  plan  to  discharge  at  the  end  of  Waterloo  Quay.  It  would  be  desirable  to  have  the 
"Tfnrfher  removed  from  the  lock,  as  some  of  the  discharge  may  in  this  position  cause  a deposit  in 
the  entrance  basin  near  the  lock  ; but  this  can  be  but  of  trilling  inconvenience,  and  ultimately,  when 
fn  ind  renuisite  the  drain  may  be  continued  into  deeper  water. 

Although  the  amount  of  the  estimate  by  Messrs.  Abernethy  and  A.  Gibb,  before  mentioned,  would 

*TWv  *ai  the  means  that  will  be  at  the  disposal  of  the  Harbour  Trust  for  some  time  to  come, 
the  Committee  recommend  that  power  should  be  taken  by  the  New  Harbour  Act  to  rebuild  more  of 
IhP  nuavs  and  train  a greater  depth  of  water  throughout  the  Dock,  than  has  been  contemplated  in  that 
«timate  whenever  the  Trustees  should  find  such  measures  advisable,  or  even  before  completing  the 
-Lie  of  the  works  specified  in  the  estimate,  if  circumstances  should  render  such  a course  proper. 

When  it  was  proposed  that  there  should  be  but  a single  lock  for  the  whole  harbour  of  Aberdeen, 
the  likelihood  of  great  delay  and  annoyance  was  surmised  by  vessels  crowding  to  enter  or  depart 
But  Mr.  Abernethy  has  wisely  provided  another  passage  in  a single  pair  of  gates  alongside  the 
lock  which  can  be  thrown  open  as  soon  as  the  water  is  on  a level  outside  and  inside.  By  this 
mssaire  vessels  of  a limited  draft,  but  of  any  length  whatever,  may  go  out  and  into  dock  at  high 
water*-  and  in  the  case  of  any  accident  to  the  lock,  these  gates  are  a prudent  provision,  and  will  be  a great 
CO., eiie.es  at  a lime  when  repairs  ere  required.  Tug.  having  come  into  general  use  they  can  be 
employed  to  bring  vessels  to  the  gates  in  a few  minutes  from  any  part  of  the  harbour.  The  objections 
that  would  otherwise  exist  to  one  lock  for  so  great  an  area  of  dock  are  thus  entirely  removed. 

There  may,  perhaps,  be  some  difference  of  opinion  as  to  the  propriety  of  laying  out  more  money  on 
the  harbour  at  present,  or  as  to  the  best  plan  to  be  adopted  (seeing  that  the  trade  of  Aberdeen,  with 
the  present  rates  of  dues,  and  without  a dock,  has  doubled  in  twenty  years)  ; but • Ms,,r?dly  some  plan 
should  now  be  resolved  upon,  and  whatever  plan  is  authorised  by  the  new  Act  should  be  adhered  to, 
and  the  work  executed  with  forethought  and  economy,  whatever  time  it  may  take.  With  reference  to 
this  point,  the  Committee  may  observe  that  the  Dundee  Harbour  Act  is  a perpetual  Act,  so  ‘hat  there 
is  no  interruption  to  the  improvements  going  on  at  any  time  when  funds  are  provided  The  Trustees, 
by  the  Dundee  Act,  are  expressly  bound  to  lay  aside,  yearly,  from  the  shore-dues  collected,  a certaiu 
percentage  of  the  debt  as  a sinking  fund,  and  can  only  spend  the  residue  m improvements  wha  ever 
that  may  be— a provision  which  has  been  found,  as  the  Committee  are  informed,  of  the  greatest  advan- 
tage to  the  Trust  in  every  respect.  _ . 

'in  conclusion,  the  Committee  cannot  omit  the  present  opportunity  of  stating  that,  durin  the  in- 
tercourse which  they  have  had  with  Mr.  Abernethy,  they  have  been  impressed  with  a confident  belief 
that  the  works  woul.1  lie  well  and  successfully  ejected  under  his  superintendence.  But  in  these 
observations  they  have  no  thought  of  recommending  that  any  other  plan  hut  that  of  contract™  for 
the  works  should  ever  be  permitted,  except  in  any  special  case  which  could  not  possibly  be  gone  about 

10  In'thTcoum'e  of  completing  his  Plans  and  Report,  Mr.  Abernethy  has  had  occasion  to  enter 
minutely  into  the  particulars  of  the  works  to  be  executed,  and  can  now  in  a very  short  time,  furnish 
specifications  and  plans  of  the  whole  in  detail;  and  there  are  no  doubt  certain  advanta  es  m 
adopting  the  plan  of  the  resident  engineer— the  preparations  necessary  for  commencing  the  work,  and 
the  superintendence  required  in  its  progress,  being  all  in  the  hands  of  the  same  person  cons  an  y 
upon  the  spot. 


No.  200. 


Receipt  of  Customs  Duties  at  Aberdeen  in  the  following  years,  viz.:- 


fYear. 

1805 

. £. 
16,023 

Year. 

1834 

£. 

54,581 

Year. 

1841 

£. 

78,205 

1815 

26,942 

1835 

. 53,879 

1842 

74,333 

1825 

50,839 

1836 

58,721 

1843 

77,491 

1829 

52,407 

1837  • . 

65,365 

1844 

76,259 

1831 

. 53,320 

1838 

66,251 

1845 

75,972 

1832 

56,612 

1839 

71,892 

1846 

81,433 

1833 

57,879 

1840 

80,084 

Wm.  Sawyers,  Collector.  ' 

Customhouse,  Aberdeen,  January 

8/1847. 

J.  Exley,  Com. 

No.  200. 
Customs-dues, 
1805-46. 


* * ' The  greatest  number  of  arrivals  and  sailings  at  Aberdeen  has  together  been  53  in  24  hours.  There  is  no  record 
of  the  number  in  one  tide. 
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No.  201. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


Shore  and  harbour  dues  . 

Feu  duties  ..... 

Met  age  dues  .... 

Towage,  per  steam -boats 
“Paul  Jones"  and  “Sea 

Seats 

Ballast  sold  toshippiug  . 

Aberdeenshire  canal  . . 

Manure  sold  .... 

Treasurer  of  Aberdeen's 
proportion  of  expense  for 
protection  chains  on  Up- 
per Quay  ...... 

Value  of  building  stones 
on  hand 

Cash  per  Duffus  fur  taking 
down  and  re-building 
part  of  Waterloo  Quay 
for  launching  a ship 

Old  copper  from  sheds  on 
the  quay,  sold  to  J. 
Blaikie  and  Sons  . . 

Old  iron,  metal,  and  ropes 


16,318  5 9 16,643  8 
411  12  6 ! 411  12 

1.006  17  10  1,301  18 


Use  of  ropes,  under  charge 
of  the  pilot  .... 

Interest,  Aberdeen  Town 
and  County  Bank  . , 

Interest,  North  of  Scotland 

Interest  retained  from  pro- 
perty tax ....  . 


Captain  Pilot's  Account. 
Captain  Pilot’s  fees,  pier 
light  and  flag  dues  . / . 

Patent  Slip  Account. 

Slip  dues 

Old  iron  and  metal  slip 
mounting  sold  to  Com- 
missioners of  Fraser- 
burgh Harbour  , . , 


1,418  13  2 879  1 

903  8 9 827  14 

1,277  18  2 1,248  0 

GO  19  0 91  8 

53  4 6 27  8 


..  13  18 

13  18  0 31  11 


282  11  0 298  16 

351  16  6 289  0 


Heads  of  Expenditure. 


treasurer,  and  secretary  . . 

Dredging  the  harbour,  repa: 
works,  materials,  and  wages 


Regent  Bridge  repairs,  works  and 


and  brass  frames  for  office  , 


ing  and  wages  for  two  men 
Incidental  expenses  • . 

Property-tax  .... 
Interest  on  bills,  bonds,  &c. 


smith's  work,  &c.  1141.  7s.  8 
wages,  7611.  is.  lOd.  . . 


works 

Paving  quay  foot  of  Market-street  . 

Ditto  at  Waterloo  Quay  . . . 

Regent  Quay,  enclosing  ground  and 
repairing  roads  at  Old  Lime 


Lamps  on  the  quays,  including 

Protection  chains  on  the  Upper 
Quay  ........ 

Floating  buoys  in  the  harbour  . . 


Leading  lights  for  works,  materials 
and  wages . 

Breakwater,  labourers’  wages,  and 
repairs 

Towage  of  the  port,  bond,  and 
agreement  with  James  Robinson, 
owner  of  Samson  and  Dorothy 
steam  boats  ...... 

Railway  to  the  Bents,  works  and 
materials  and  wages  .... 

Embanking  ground  to  the  Bents  . 

New  Harbour  Act,  for  Parliamen- 
tary and  other  expenses  ..  . . 


» Captain  Pilot’s  Account. 
Salary  to  captain  pilot  and  assistant 


Patent  Slip.  Account. 
Salary  and  wages  . . . 

Repairs  and  expenses  . 


Metage  Account. 
Salary,  wages,  and  annuities  , 
Sundry  expenses  . , , - , 


j|  Pug  Steam  Sodt  Repairs. 
Paul  Jones .....  . . , 

Sea  Horse 


. £.22,356  1 7 22,259  19  11  28,783  8 2 


1841 

I 1842 

£.  a.  </. 
t, 

£.  a.  d. 

. 607  10  0 

670  0 0 

2,128  1 1 

2,878  9 6 

758  2 8 

760  1 4 

174  11  0 

64  8 0 

357  6 6 

360  4 6 

357  13  3 

386  1 9 

75  15  6 

467  4 0 

347  11  6 

7,191  5 3 

7 , 063 " i 2 7 

155  8 0 

2 8 0 

875  10  6 

10  16  10 

923  9 0 

606  5 6 

328  9 11 

155  0 1 

74  3 0 

1,070  18  6 

188  6 11 
597  4 7 

8 15  2 

5 12  1 

464  7 3 

84  4 2 

12  5 0 

57  9 6 

584  6 3 

21  12  0 

400  17  3 

787  15  1 

160  0 0. 

160  0 0 

15  0 0 

15  0 0 

94  7 0 

21  6 1 

115  7 0 

59  19  0 

938  11  1 ' 

76  0 6 

1,138  6 11 

1,322  6 0 

27  9 3 

19  18  10 

. 2,501  0 6 

1,996  11  2 

.21,843  . 7 1 

9,586  13  11  2 

Rates  of  Dues,  registered  tonnage  per  British  ships,  Id.  and  1 id.  per  ton ; Foreign,  1».  id.  per  ton. 

James  Riddel,  1 preasurers. 

_ , . , Alexander.  Reid,  J 

Debt  due  on  the  1st  January,  1846, 186,6761. 
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BODDAM. 

No.  202 

Extract  of  a Letter  from  the  Provost  o/1  Peterhead,  relative  to  Boddam  Harbour. 

Peterhead,  December  28,  1846. 

The  estate  of  Boddam  belonged  to  my  late  friend  and  partner,  Bailie  Robertson,  of  Peterhead  ; 
and  I took  charge  of  it  for  him.  The  harbours  there  were  planned  by  me  chiefly  for  the  accommodation 
of  the  fishermen  ; but  they  might  be  adapted  for  carrying  on  a considerable  trade.  I have  access  to  the 
Paliamentary  plan,  of  which  I shall  send  a copy.  William  Smith,  architect  in  Aberdeen,  was  the 
Parliamentary  engineer  ; Messrs.  Macdonald  and  Leslie  are  the  architects  ; but  these  harbours  remain 
Dearly  in  the'same  state  as  I left  them,  except  the  obtaining  of  an  Act  of  Parliament  authorising  duties 
to  be  levied.  I have  another  plan,  and  if  it  is  different  from  the  Parliamentary  one,  I shall  also  send  a 
copy  0f  it.  I am  not  aware  that  any  report  was  made  by  Mr.  Smith,  although  I think  he  must  have 
done  so  when  the  Act  of  1845  was  applied  for.  James  Brebuer,  Esq.,  advocate,  Aberdeen,  is  factor  for 
Lord  Aberdeen,  and  has  the  charge  of  Boddam. 

Continuation  of  Letter. 

December  29,  1846 

I now  send  you  a sketch  of  plan,  taken  from  the  Parliamentary  plan  of  the  harbour  of  Boddam  ; as  it 
does  not  differ  in  anything  material  from  the  original  plan,  I shall  not  trouble  you  with  a copy  of  it. 

I notice  that  Mr.  Smith  carries  the  return  kant  so  as  to  close  up  a natural  entrance,  which  I intended 
to  preserve.  Mr.  Macdonald,  of  Messrs.  Macdonald  and  Leslie,  mentioned  to  me,  some  time  ago,  that 
it  was  under  consideration  whether  this  natural  mouth  should  not  be  preserved.  The  harbours  are 
difficult  to  take  in  stormy  weather,  but  are  safe  when  entered ; and  there  is  considerable  depth  of  water 
at  the  mouth  of  them.  The  North  Harbour  was  excavated  from  the  rock,  and  this  excavation  may  be 
continued  to  a considerable  exteut.  A harbour  might  be  formed,  or  rather  the  small  harbour  at  the 
fishing  village  might  be  extended,  and  have  deep  water  at  all  times  of  the  tide,  by  connecting  the  rocks 
as  I have  marked  in  pencil ; but  the  north  harbour  is  the  best,  as  it  is  protected  by  the  rocks  outside 
of  it. 

As  you  can  easily  have  access  to  the  statistical  account  of  the  parish  of  Peterhead,  I would 
beg  leave  to  refer  you  to  it  for  some  information  in  regard  to  the  fishing  village  of  Boddam. 

I enclose  a plan  and  sections  of  the  quarries  of  Sterling-hill,  the  greater  part  of  which  now  belongs 
to  Lord  Aberdeen,  and  a printed  description  of  these  quarries.  I need  not  add,  that  I shall  be  happy 
to  afford  you  any  further  information  in  my  power.  I am  sure  Mr.  Brebner  will  be  ready  to  furnish 
you  with  information  brought  down  to  the  present  time. 

I am,  &c., 

Ron.  Gray. 


2 Q 2 


ArrENDix  C. 

B ODD  A Ml 
No.  20Z 

Gray,  on  the  Har- 
bours at  Boddam. 
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Apjtoc.  PETERHEAD. 

Peterhead.  


No.  203. 


Evidence  taken  on 
the  26th  September, 
1846. 


Present: — The  Provost;  James  McLaren,  Esq.,  prases  to  the  Governors  of  the  Merchant  Ma'H 
Hospital  of  Edinburgh;  James  Burgess,  Esq., Treasurer  to  the  said  Governors ; Jambs  Gif  ' M 
and  William  Girdwood,  Esquires,  two  of  the  said  Governors;  Walter  Jollie  Esq  ^hRD 
Agent;  and  Messrs.  Alexander  Anderson ; Alexander  Robertson;  William  Alexand  *'! 
William  Voi.lum  ; John  Young;  William  Simpson  ; Adam  Arbuthnot ; James  Hutchison- 
William  Lawrence;  Alexander  Catto  ; David  Ewan,  and  Charles  Tod;  twelve  of  th* 
Harbour  Trustees ; Mr.  David  Stevenson,  Civil  Engineer  ; Captain  James  Lourie,  and  Mess  * 
Alexander  Soutter,  Captain,  Pilot,  and  Berthing  Master,  and  Andrew  Boyd,  Clerk.  ra‘ 

Mr.  Roderick  Gray  examined. 


Is  provost  of  Peterhead,  and  prases  of  the  trustees  of  the  harbours,  in  the  absence  of  the  prases 
of  the  governors  of  the  Merchant  Maiden  Hospital  of  Edinburgh,  founded  by  the  company  of  Mer- 
chants of  the  city  of  Edinburgh,  and  Mary  Erskine.  These  harbours,  since  1807,  have  been  managed 
under  Acts  of  Parliament.  The  first  Act  commenced  on  the  first  day  of  September,  1807,  and  was 
to  continue  for  21  years,  and  from  thence  to  the  end  of  the  then  next  session  of  Parliament.  The 
second  Act,  which  is  perpetual,  and  under  which  the  harbours  are  now  managed,  is  the  7th  and  8th 
Geo.  IV.,  cap.  34.  The  ex-officio  trustees  are  the  prases  of  the  governors  of  the  said  hospital,  or  the 
proprietor  of  the  estate  of  Peterhead  for  the  time.  The  baron  bailie,  orbaillies  of  the  town  of  Peter- 
head for  the  time  being  when  there  shall  happen  to  be  more  than  one.  The  factor  for  the  governors 
of  the  said  hospital,  resident  in  the  town  of  Peterhead  for  the  time,  and  the  treasurer  of  the  town  of 
Peterhead,  and  sixteen  trustees,  to  be  elected.  The  ex-officio  trustees  are,  in  their  order  of  nomina- 
tion, appointed  to  preside  at  the  meetings  of  the  trustees.  In  consequence  of  the  Parliamentary 
Burgh  Reform  Act, 3rd  and  4th  William  IV.,  cap.  77,  the  provost,  magistrates,  and  council  appoint 
two  of  their  number  as  trustees  of  the  harbours,  in  room  of  the  baron  baillie  and  town  treasurer 
who  occupy  the  same  place,  and  have  the  same  privileges  as  the  baron  baillie  and  treasurer  formerly 
possessed.  Including  the  ex-officio  trustees,  there  are  20,  15  of  whom  are  at  present  shipowners. 
Five  are  a quorum.  In  consequence  of  the  contract  reserved  to  the  governors  of  the  said  hospital  by 
the  Acts  of  Parliament,  no  works  of  extent  and  importance  are  commenced  without  communication- 
with  them,  and  obtaining  their  approval,  which  in  no  case  has  been  refused.  The  ordinary  busi- 
ness and  repairs  are  carried  on  by  the  local  trustees,  and  a state  of  the  revenue  and  expenditure  is 
transmitted  annually  to  the  said  governors  for  their  information.  The  harbours  belonged  to  the  Earl 
Marischal,  afterwards  to  the  York  Building  Company,  and  were  purchased,  along  with  the  estate  of 
Peterhead,  by  the  said  governors.  Previous  to  the  passing  of  the  Acts  of  Parliament,  the  harbours 
were  regulated;  1st.  by  a contract  entered  into  between  the  Earl  Marischal  and  the  feuars  of 
Peterhead,  in  1593  ; and  2nd,  in  virtue  of  the  said  contract,  and  another  entered  into  between  the 
governors  of  the  said  hospital  and  the  feuars  of  Peterhead,  dated  the  7th  and  16th  days  of  Decem- 
ber, 1774,  and  recorded  in  the  general  register  of  sasines,  the  22nd  day  of  ihe  same  month  and 
year.  Four  of  the  trustees  go  out  of  office  annually,  and  are  not  re-eligible  for  the  space  of  one 
year.  The  services  of  the  trustees  are  entirely  gratuitous.  They  hold  about  25  meetings  annually. 
The  pilots,  from  25  to  30  in  number,  are  licensed  by  the  trustees  in  January,  annually,  on  the  report 
of  the  pilot  master,  and  after  examination  by  the  trustees.  The  old  haven,  near  to  the  Ronheads,  a 
part  of  the  town  formerly  inhabited  by  fishermen,  was  built  in  terms  of  the  agreement  contained  in 
the  contract  with  the  Earl  Marischal.  The  south  and  west  piers  of  the  present  south  harbour  were 
planned  by  Mr.  Smeaton  in  1773,  and  were  completed  in  1781,  at  a cost  of  3256/.  In  1807,  the  late 
Mr.  Rennie  gave  a plan  and  report  in  regard  to  Peterhead  Harbour,  and,  among  other  things,  recom- 
mended to  excavate  and  enlarge  the  harbour,  and  to  extend  the  return  kant  of  the  west  pier,  both  of 
which,  were  carried  into  effect  at  a cost  of  13,800/. ; and  this  harbour  was  thus  extended  to  about  6* 
imperial  acres,  and  became  capable  of  accommodating  from  100  to  120  vessels.  In  consequence  of 
the  iucrease  of  the  trade,  especially  of  the  whalefishery,  the  south  harbour  was  incapable  of  accommo- 
dating the  ships  belonging  to  the  port  and  the  other  vessels  resorting  to  it,  and  there  was  not  suffi- 
cient depth  of  water  to  admit  the  whalefishing  ships  on  their  return  from  the  fishery.  Under  these 
circumstauces  the  trustees  applied  to  Government,  and  the  late  Mr.  Thomas  Telford,  civil  engineer, 
was  consulted,  and  the  north  harbour  built  at  an  expense  of  25,194/. ; but  a north  pier  being  found 
necessary,  has  since  been  completed  at  an  expense  of  4,800/.  These  sums  are  exclusive  of  the  ex- 
pense of  building  quays  and  making  excavations  in  the  north  harbour.  The  total  expenditure  on  both 
harbours  since  1797  amounts  to  about  67,020/.  The  area  of  the  north  harbour  is  10*  acres.  The 
last  mentioned  Act  gives  power  to  borrow  60,000/.  on  the  security  of  the  dues.  The  debt  has  been 
. varl0“s  amounts  at  present  it  is  33,888/.,  for  which  interest  is  paid  at  the  rate  of  4 per  cent.  The 
income  for  the  year,  ending  in  March,  1846,  was  3756/.  13s.  lid.  The  engineers  at  present  con- 
sulted by  the  trustees  are  Messrs.  Robert  Stevenson  and  Sons,  Edinburgh,  who  have  been  requested 
to  meet  the  Tidal  Commissioners  to  prepare  a Report  on  the  harbours,  and  to  give  designs  for  their 
improvement ; and  also  for  a harbour  of  refuge,  which  is  much  wanted  on  this  part  of  the  coast,  and 
for  the  erection  of  which  Peterhead  affords  great  facilities;  but  as  this  matter  is  of  national  importance, 
the  trustees  have  requested  Messrs.  Stevenson  to  call  into  consultation  William  Cubitl,  Esq.,  civil 
engineer,  London.  The  south  harbour  is  dry  at  low  water— excavation  of  rock  from  the  bottom 
has  being  going  on  occasionally,  and  the  deposits  of  mud  from  the  washings  of  the  streets  are  removed 
generally  once  in  two  years.  No  mud,  sand,  or  gravel  is  washed  into  the  harbours  from  the  sea. 

1 he  cut  between  the  harbours,  recommended  by  all  engineers,  has  not  been  executed,  because  it  is 
necessary,  in  order  to  render  it  generally  useful,  that  the  south  harbour  and  the  inner  north  harbour 
should  be  deepened.  The  rock  in  the  bottom  of  the  harbours  is  too  hard  to  be  dredged,  and  requires 
to  be  excavated.  Cranes  have  been  erected  on  the  quays.  Many  wind-bonnd  vessels  take  refuge  here; 
as  many  as  232  ships  of  14,085  tons  did  so  during  the  past  year.  About  100  Archangel,  American, 
and  Baltic  ships  call  for  orders.  Besides  the  whale  fishing,  the  herring  fishing  has  latterly  much  in- 
creased ; 400  boats  came  in  last  season,  so  that  there  is  great  want  of  further  accommodation.  The 
chief  want  is  to  render  Peterhead  a harbour  of  refuge  for  vessels  requiring  shelter  from  storms,  and 
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during  contrary  winds,  for  which  its  position  at  the  eastern  promontory  of  Scotland  peculiarly  points  Appendix  C. 

it  out":  such  a harbour  in  this  locality  would  be  the  greatest  benefit  that  could  be  conferred  on  the  

shipping  that  pass  along  the  east  coast  ot  Scotland.  To  attain  this  object,  an  additional  depth  of  Peterhead; 
water,  and  an  extension  of  the  harbours,  with  further  protection  to  the  North  Harbour  are  necessary.  

The  witness  referred  the  Commissioners  to  a memorial  drawn  up  by  him  at  the  request  of  the  No.  203. 
harbour  trustees,  and  under  their  revisal  and  sanction,  as  containing  further  details  with  respect  to  the  Evidence  taken  on 
harbours,  and  their  peculiar  adaptation  to  be  formed  into  harbours  of  refuge.  the  26th  September, 

Mr.  A.  Boyd,  clerk  to  the  trustees  since  1822,  submitted  the  minute  book,  the  treasurer’s  and  the  *846* 
collector’s  account  books,  and  the  letter  book. 

Commissioner. — As  far  as  a cursory  inspection  will  enable  me  to  judge,  the  harbour  books  appear 
to  be  in  good  order,  and  to  be  carefully  kept. 

Alex.  Soutter  examined. — Has  been  12  years  harbour-master  at  Peterhead,  and  36  years  at 
sea.  His  duty  is  to  berth  vessels  that  come  into  the  harbours;  he  is  also  pilot-master,  receives  his 
orders  from  the  trustees,  who  support  him  in  his  duty.  No  ballast  is  allowed  to  be  thrown  over  in  the 
harbours.  Boards  with  the  harbour  and  pilot  regulations  are  exhibited  in  two  places  on  the  quay. 

The  length  of  the  south  quay  of  the  south  harbour  is  480  feet;  its  breadtti  42  feet;  length  of  west 
quay,  653  feet;  the  width  of  entrance  is  90  feet;  total  length  of  quays  of  the  north  harbour,  2220  feet; 
width  of  entrance,  100  feet.  The  south  harbour  dries  at  low-water  springs.  The  north  harbour, 
from  the  graving  dock  northwards,  is  afloat,  and  has  8 feet  depth  at  the  pier  heads.  Spring-tides  rise 
11^  to  12  feet,  neaps  6 feet.  Has  known  as  many  as  145  vessels  in  the  south  harbour  at  one  lime 
in  1829,  with  a continuance  of  strong  southerly  winds.  The  greatest  evil  at  Peterhead  is  the  want 
of  a cut  between  the  two  harbours.  From  want  of  this,  has  known  vessels  detained  days  and  some- 
times weeks.  The  north  harbour  is  uneasy  to  lie  in.  If  the  cut  were  made,  all  would  seek  shelter  in 
the  south  harbour.  There  was  a passage  for  the  sea  formerly  at  high-water,  between  the  two  harbours, 
but  the  mound,  called  the  Sand  Bridge,  was  formed  to  connect  the  islands  with  the  town  ; but  if  the 
cut  is  made,  it  would  be  of  little  value  unless  the  south  harbour  were  deepened.  The  bottom  is  of 
rock,  partially  decomposed,  and  must  be  quarried  out  to  be  removed.  There  is  one  graving  dock  on 
the  east  side  of  north  harbour;  it  is  130  feet  long,  by  56  wide  ; width  of  entrance,  34  feet.  The  rocks 
project  to  the  westward  of  the  entrance  of  the  south  harbour,  and  would  be  better  taken  away.  Yet  a 
vessel  can  round  to  in  the  bay,  and  shoot  in  without  great  difficulty.  A standing  red  light  is  shown 
on  the  west  pier  head  of  the  south  harbour,  which  may  be  seen  miles  distant. 

Mr.  Walter  Jollie,  W.S.,  the  agent  for  the  governors  of  the  Merchant  Maiden  Hospital  of  Edin- 
burgh, stated  : — That  the  truth  of  the  able  memorial  on  the  harbours  of  Peterhead,  drawn  up  in  March, 

1844,  by  the  provost  and  trustees  of  the  harbour,  was  confirmed  by  every  day’s  experience  j a large 
saving  to  the  country  would  accrue  from  a good  asylum  harbour  being  formed  at  Peterhead,  capable 
of  being  taken  at  all  times  of  tide;  the  shipping  of  the  whole  of  the  east  coast  of  Scotland  would  be 
in  favour  of  it.  Numerous  are  the  vessels  that  would  gladly  seek  shelter  in  it.  There  are  now  14 
Greenland  ships  belonging  to  the  port;  and  about  150  vessels,  going  foreign,  call  in  annually.  The 
number  of  wind-bound  vessels,  with  their  tonnage,  which  have  entered  the  harbours  of  Peterhead 
during  the  last  twelve  years,  are  as  follows: — 


Years. 

Ships. 

Tons. 

Years. 

Ships. 

Tons. 

1834 

280 

17,303 

1840 

217 

11,358 

1835 

298 

15.80S 

1841 

211 

10,989 

1836 

304 

15,520 

1842 

207 

11,840 

1837 

258 

13,267 

1843 

180 

9,518 

1838 

200 

9,690 

1844 

170 

9,316 

1839 

206 

10,934 

1845 

232 

14,085 

Thus  showing  the  great  value  of  a refuge  harbour  at  this  eastern  extreme  of  the  coast  of  Scotland. 

Captain  James  Lawrie  examined.— Has  been  acquainted  with  the  harbour  of  Peterhead  since  1808, 
and  for  30  years  has  been  master  of  a vessel.  At  high-water  spring-tides  a vessel  drawing  1 ■?  eet 
can  come  into  the  north  harbour,  and  one  of  13^  feet  draft  into  the  south  harbour.  A very  aw  war 
rock,  called  the.  Maw  Craig,  lies  just  off  the  entrance,  and  should  be  removed;  many  vessels  have 
touched  on  it,  and  occasionally  vessels  are  wrecked.  Peterhead  is  a favourite  harbour  with  shipping. 
Vessels  can  put  into  Peterhead  when  they  cannot  get  shelter  in  the  Moray  Firth,  or  go  to  t le  soul  i- 
ward.  The  chief  thing  wanted  is  to  deepen  the  south  harbour,  and  make  a communication  between 
the  two  harbours,  which  might  be  done  by  an  easy  cut.  In  the  north  harbour  the  water  must  be 
quieted.  Vessels  strike  on  the  ground  and  tear  away  from  their  fastenings.  Booms  are  wanted,  or 
some  other  device,  to  still  the  harbour.  The  graving  dock  is  a great  advantage ; but  a patent  slip  is 
much  wanted.  The  sea  is  so  heavy  at  times  that  he  has  seen  a chain  cable  washed  off  the  p attorm 
of  the  quay,  and  yet  the  parapet  wall  is  15  feet  high.  He  has  seen  laige  stones  thrown  up  to  the  top 
of  the  wall.  Improvements  are  much  wanted,  but  if  these  were  carried  out,  Peterhead  would  be  one 
of  the  best  harbours  on  the  east  coast  of  Scotland.  . , 

Mr.  Vollum  examined. — A breakwater  is  much  wanted  to  protect  the  north  harbour,  wnen  mere 
is  any  swell,  it  is  hardly  possible  to  hold  a vessel  at  her  moorings  in  the  north  harbour.  Ihe  south 
harbour  should  be  enlarged,  as  much  more  accommodation  is  wanted,  and  the  traffic  wou  increase 


as  accommodation  is  afforded.  **  ...  , 

Captain  Anderson  examined.— Would  recommend  piers  being  carried  further  out.  into  deep  water. 
Something  also  is  wanted  to  shelter  the  entrance  of  the  north  harbour.  The  canal  or  cut  e *e 
two  harbours  is  absolutely  essential  for  accommodation.  Agrees  in  what  has  been  s a ei  y 
witnesses,  but  would  repeat  that  the  harbour  must  be  deepened,  as  vessels  are  often  neaped. 

Mr.  D.  Stevenson,  C.E.,  examined.— Knows  Peterhead.  His  father  gave  a plan  for  its  imple- 
ment, and  has  himself,  in  conjunction  with  his  father  and  brother,  been  consulted  at  various  times,  as 
to  works  that  have  been  from  time  to  time  carried  on  at  the  harbour.  Conceives  i 0 rrho 

admirably  adapted  for  the  establishment  of  a harbour  of  refuge,  either  on  a small  or  a arg  • 

east  coast  of  Scotland,  between  the  Moray  Firth  and  the  Firth  of  Forth,  is  muc  re^u®  ^ JV 

ping,  and  is  much  in  want  of  a harbour  of  refuge.  Knows  no  place  on  that  jflbrd »g  a uth 

facilities  for  the  establishment  of  such  a harbour  as  Peterhead,  and  that  for  the 
Fiist,  in  a general  poiut  of  view,  from  its  position  on  the  coast,  situated  nearly  mid  y 
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secondly,  locally , from  the  following'  advantageous  circumstances  : — The  coast  at  Peterhead*5 
the  form  of  a promontory,  having' to  the  south  the  deeply  indented  hay  of  Peterhead,  and  to  thenorth  6 


Greenhill  (now  united  with  the  mainland  by  an  artificial  mound);  and  the  harbours  of  Pete  I V 
formed  in  the  natural  creeks,  or  havens,  which  lie  between  these  islands  and  the  mainland*^  Tl 
islands,  therefore,  serve  a twofold  object,  for  not  only  do  they  act  as  a breakwater,  protecting  tl  . ■ 

of  the  harbours,  but  by  projecting  into  the  sea,  they,  to  a certain  extent,  tend  to  throw  tkf  ^ 


Firths  of  Moray  and  Forth  at  the  most  eastern,  and  therefore,  the  turning  point  of  the  coast-  d 

Jad  assuiii 

smaller  bay  or  creek.  At  the  extremity  of  this  premonlory  are  situated  two  islantlTjalM^ek^and 

1 are 
These 

to  thr  “ B ai-ea 

heads  of  the  harbours  into*  shelter."  These  creeks  are'  further  naturally  deep, "the  p'ier  heads* of  ^ 
north  harbour  being  in  a depth  of  !)  feet  at  low  water,  while  the  same  depth  exists  at  a few*  yard-  I'  6 
lance  from  those  of  the  south  harbour.  A further  advantage  consists  in  the  formation  of  the*  t 
at  this  place,  the  whole  being  rock,  and  thus  there  is  no  danger  of  the  harbour  being  filled  with 
which  lias  occurred,  to  a greater  or  less  extent,  in  nearly  all  the  harbours  on  the  cast  coast  of  Scotland 
The  present  condition  of  the  harbours  may  be  briefly  stated  as  follows  : — The  south  harbour  is  H 
at  low  water  of  spring-tides,  and  lias  an  area  of  about  seven  acres,  while  the  north  harbour  wlS 
has  about  nine  feet  at  low  water  at  the  pier-heads,  is  only  partially  dry  at  low-water  and  has  an 
of  about  10  acres.  ’ area 

The  capabilities  of  improvement,  as  already  stated,  are  great,  and  improvements  could  be  effected 
either  on  a small  or  a large  scale.  If  on  a small  scale,  they  ought  to  consist  in  the  cxcavution  of  ihe 
area  of  the  harbours,  and  in  the  formation  of  a cut  or  canal  through  the  narrow  neck  of  land  which  at 
present  separates  them.  Were  these  operations  carried  out,  the  extent  of  accommodation  would  he 
much  increased,  and  a very  great  advantage  would  be  attained,  by  affording  to  shipping  leaving  the 
port  the  choice  of  a north  or  south  exit.  These  improvements  could  be  carried  out  without  interfering 
materially  with  the  trade  of  the  port,  as  one  harbour  might ]be  kept  in  use  while  the  other  was  being 
improved.  Nor  would  these  smaller  improvements  interfere  in  the  least,  but  rather  min-ht  be  con- 
sidered as  a part  of  the  more  extended  plan  referred  to,  which  would  consist  of  covering  breakwaters 
projected  from  the  shores,  so  as  to  enclose  such  a sheet  of  water  for  the  waves  to  expend  as  would 
admit  of  the  adoption  of  more  direct  entrances  from  the  sea  than  those  of  the  present  harbours 
Abundance  of  the  finest  materials  for  these  purposes  is  to  be  had  in  the  immediate  neighbourhood 
Has  had  considerable  experience  in  designing  and  executing  harbour  works.  Has  paid  a meat  deal' 
of  attention  to  this  depart  ment  of  engineering.  Knows  most  of  the  harbours  of  Great  Britain,  Ireland 
I' ranee,  and  North  America,  and  does  not  know  of  any  place  possessing,  on  the  whole,  <rreat« 
natural  advantages  for  the  establishment  of  a refuge  harbour  than  Peterhead.  Considers  that,  on 
the  coast  from  the  Moray  Firth  to  the  Firth  of  Forth,  there  is  a great  want  of  a refuge  harbour  and 
is  confident  that  the  improvement  of  Peterhead  would  be  hailed  with  unqualified  approbation  bv  the 
shipping  frequenting  the  eastern  shores  of  Scotland.  1 

(Adjourr.cd.) 


No.  204.  No.  204. 

ffT"  °f  ^ ,Cr,rd ’ "f  ,Uks  ”/  A*  »/ 

or  9th  August,  ,‘L  J , “Tl’,  T*  m,d  c°rie‘  »/ «»  Maps  »/■ '/.«  Harbour*  of  PeUrheai 

lours  IZZ  it  o'  “nr  °Sa‘lffjcpMs  «“*  h Engineers  or  other  officers,  respecting  the  said  Her- 
bmrrs,  made  m comphanee  wills  an  Order  of  the  Seme  of  Common,,  dated  Avgust  9th,  IBM. 


Titles  of  the  Acts  of  Parliament Peterhead,  March  5,  1845. 

courntfof^Lrf,^MP“'"u''"1?,gin|Vm”l”laini',B’  “d  imPr"™S  the  Harbour  of  Peterhead,  in  the 
47,h  year  “f  tht  "*■  »*'  Ki"S  a-V  Third.  Endurance  21 

or  Aberfeet0lfhr,^'«,fffr  ’ ‘“"Vi  e"1"rS,i,’g  “"d  toproving  the  Harbours  of  Pelerlie.d,  in  the  county 
of  Aberdeen,  7th  and  8th  Geo.  IV.  cap.  34.  A copy  of  this  Act  is  herewith  transmitted. 

Copies  of  Maps: — 

113*9.DraU^ht  °f  the  T"""  “nd  Sea  Coilst  ,bo,lt  Peterhead,  with  Plan  of  the  Harbour  of  Peterhead, 

HtJrbo JJtf'  Pehib«krl.EI"I7i0”  °J  “ for  * «»  Tier  to  cover  the  Mouth  o i the  South 

a Frigate  might  safe! v’difp'08  t,e  ®ffects  of  southerly  storms,  within  which  an  East  India  Ship  or 
1773.  ^ * even  a ^ow  waterJ  by  Lieut.  John  Marr,  one  of  His  Majesty’s  Engineers, 

Pier^b^Lietfh  Jtfh^MarrJ  one^of^saMa^s|^,aEngineerB°^773^OV",^  ^ N” 

^Leette^S„rBepo'rfs7Nods.n!  and  5 'la,ati°n'are  lhose  rrf'!rred  *»  in  Mr'  M,rr’s' 

the  impravemTOtlnhe  saM  ‘r‘  TirkS  ProPosed  f,,r  ™krging  and  for 

V.  Plan  of  the  Peferhpnd  Work  * J Jo^n  ^ennie>  Civil  Engineer,  14th  February,  1806. 

1 806.  “ 4 Harbour>  Wlth  elevations  and  .sections  by  Mr.  Rennie.  14th  February, 

P'm  rrfS"ed  in  Mr-  R“”ie’c  Report,  No.  3 of  Appends 

VII  Ppian  of^th^Harbour  of  w!tb  tbe  PT°Posed  improvements,  9th  November,  1806. 

ita  ^”>eLen,,  egre’eab.y  to  design  of  Mr. 

Aide, -This  is  the  plan  referred  to  in  Mr.  Stevenson',  report  and  estimate,  No.  11  of  Beports. 

d™prtaW  Memor“f ' ^ ^ ^ “f  the  “aat'  N°'8  ”f  ■ 
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Reports  by  Engineers  and  other  Officers  : — 

I Memorial  in  regard  to  the  Harbours  of  Peterhead,  in  the  county  of  Aberdeen,  North  Britain  ; 
(heir  proposed  improvement  and  extension  ; and  their  fitness  for  being  formed  into  Harbours  of  Refuge, 
with  Appendix  annexed,  containing — 

j Recommendation  of  the  Royal  Boroughs  for  a contribution  for  repairing  the  Harbour  of 

Peterhead.  5th  July,  1135. 

2.  Attestation  by  the  shipmasters  of  Leith  in  favour  of  the  Harbours  of  Peterhead.  6th 

February,  1138. 

3.  Declaration  by  the  merchants  anent  the  Harbours  of  Peterhead.  1th  February,  1138. 

4.  Act  of  the  Town  Council  of  Edinburgh,  appointing  a voluntary  contribution  for  the  Har- 

bours of  Peterhead.  14th  February,  1135). 

ip Report.  The  Burghs  of  Aberdeen  and  Banff  upon  the  Peterhead  Harbour.  1173. 

HI, Report  and  Estimate  of  the  expense  of  enlarging  and  improving  the  Harbour  of  Peterhead, 

agreeable  to  a plan  and  sections  thereof,  designed  by  John  Rennie,  Esq.,  of  London, 
civil  engineer.  1800. 

IV.  — Report  by  the  Trustees  for  the  improvement  of  Peterhead  Harbour,  under  an  Act  passed  in 

the  47th  year  of  His  Majesty’s  reign,  “ for  deepening,  enlarging,  maintaining,  and  im- 
proving the  Harbour  of  Peterhead  in  the  county  of  Aberdeen.”  25th  March,  1812. 

V.  — Memorial  and  Petition  of  the  Governors  of  the  Maiden  Hospital,  founded  by  the  Company  of 

Merchants  of  the  City  of  Edinburgh,  and  Mary  Erskine,  proprietors  and  superiors  of  the 
town  of  Peterhead,  and  the  Trustees  of  the  Harbours  of  Peterhead,  on  behalf  of  themselves 
and  the  other  principal  inhabitants  and  traders  of  the  town  of  Peterhead,  and  the  com- 
mercial part  of  the  community,  and  the  public  in  general,  for  the  interest  they  had  in 
the  application,  to  the  Honourable  the  Commissioners  appointed  by  Parliament  for  apply- 
ing certain  balances  arising  from  the  forfeited  estates  in  Scotland,  towards  making  Canals, 
Harbours,  and  other  public  works  there.  1815. 

VI.  — Lists  showing  comparative  utility  of  Peterhead  and  Ramsgate  Harbours,  for  seven  years  after 

the  improvement  of  each,  respectively, 1780-86,  1816-23. 

VII.  — State  showing  the  number  of  wind-bound  vessels,  with  their  tonnage,  which  have  entered  the 

„ Harbours  of  Peterhead  for  refuge,  from  1st  January,  1834,  to  1st  January,  1844. 

VIII.  — Plan  of  the  North  aud  South  Harbours  of  Peterhead,  1844,  and  Map  of  the  adjoining 

coast  for  about  8 miles. 

II.  Copy  Act  of  the  Privy  Council  auent  the  Harbours  of  Peterhead.  26th  February,  1705. 

III.  Copy  Letter  and  Report  by  Mr.  John  Smcaton,  civil  engineer,  relative  to  the  improvement  of  the 
Harbours.  19th  December,  1712. 

IV.  Copy  Letter  and  Report,  by  Lieut.  John  Marr,  engineer,  9th  June,  1713,  with  reference  to  his 
plans  for  improving  the  Harbours.  Nos.  1 and  2 of  copies  of  plans  herewith  transmitted. 

V.  Copy  Letter  and  Report  by  Lieut.  Marr,  18th  January,  1114,  also  with  reference  to  his 
said  plans. 

VI.  Copy  Excerpts  from  the  Reports  of  the  Commissioners  for  Roads  and  Bridges  in  the  Highlands 
of  Scotland,  relating  to  the  harbours  of  Peterhead. 

VII.  Copy  Report  by  the  Commissioners  of  His  Majesty’s  Court  of  Exchequer  at  Edinburgh,  legal- 
izing the  quays  of  the  North  Harbour  of  Peterhead.  13th  January,  1823. 

VIII.  Copy  Report  by  Mr.  Robert  Stevenson,  civil  engineer,  relative  to  the  extension  of  one  of  the 
Quays  in  the  North  Harbour  of  Peterhead.  20tli  May,  1924. 

IX.  Copy  of  Memorial  to  Parliament  in  regard  to  the  Harbours  of  Peterhead.  October,  1824. 

X.  Copy  Report,  by  Mr.  Robert  Stevenson,  civil  engineer,  on  the  improvement  and  extension  of  the 
North  Harbour  of  Peterhead.  31st  March,  1826. 

XI.  Copy  Report,  by  Mr.  Robert  Stevenson,  civil  engineer,  on  the  improvemnnt  and  extension  of 
the  said  harbour,  and  of  relative  estimates  of  the  expense,  including  a cut  or  canal  of  communication 
between  the  harbours.  Vth  November,  1826. 

Note. — The  plan  referred  to  in  this  Report  is  No.  7 of  Plans. 

Complaints  made  to  the  Trustees  of  the  Defects  of  the  Harbours : — 

The  trustees  are  not  possessed  of  any  written  complaints  of  the  defects  of  the  harbours.  These 
complaints  have,  however,  been  very  general  on  the  part  of  the  masters  and  owners  of  vessels  fre- 
quenting the  harbours  more  particularly  with  respect  to  the  deficiency  in  the  depth  of  water  in  the 
south  harbour,  and  in  the  upper  part  of  the  north  harbour ; and  also  to  the  want  of  sufficient  protection 
in  the  north  harbour,  and  of  a cut  of  communication  between  the  north  and  south  harbours. 

Rod.  Guay,  Preses  of  the  Harbour  of  Peterhead. 

Andrew  Boyd,  Clerk  to  said  Trustees. 

Peterhead , March  5,.  1845. 


No.  205.. 

Report  by  J.  Smeaton,  Esq.,  C.E.,  relating  to  the  Peterhead  Harbour. 

Sir,  Yorkshire,  December  19,  1772. 

Having  now  in  course  fully  considered  what  is  before  me  concerning  the  harbour  of  Peterhead,  I 
am  of  opinion  that  the  design  marked  out  in  green  upon  the  plan  delivered  to  me  and  now  redelivered,  is 
m^kely,of  rer|dering  the  purposes  of  that  harbour  more  safe  and  quiet  in  south  easterly-winds, 
which  I understand  from  Captain  Kydd’s  information,  as  well  as  from  the  shape  and  position  of  the 
f Jac®nt coast,  are  the  only  winds  that  can  annoy  this  harbour;  some  advantage  however  may,  I think, 
e gained  by  making  both  the  piers  form  a curve  towards  their  heads,  with  the  concave,  sides  outwards, 
ecause  in  that  position  the  south  pier  will  tend  to  throw  off  the  seas  in  south-easterly  winds  towards 
e south;  and  in  part  to  destroy  their  inclination  to  turn  round  the  head,  and  in  like  manner  the.  sea 
recoding  from  the  rocks  on  the  N.W.  side  of  the  entry,  which  I understand  from  Captain  Kydd,in 
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APPENDIX  to  SECOND  REPOET  of  the  COMMISSIONERS 


Atpendix  C. 
Peterhead. 

No.  205. 
Smeaton,  on  the 
Harbour. 


jNo.  206. 
Rennie’s  Report 
and  Estimate  for 
improving  the  Har- 
bour. 


conversation,  was  one  of  the  greatest  causes  of  annoyance  to  the  harbour,  will,  by  the  like  curve  f 
pier,  be  not  only  thrown  outwards  from  the  harbour’s  month,  but  also,  meeting  the  north  side  of  th  l"e 
head  in  an  oblique  direction,  will  greatly  tend  altogether  to  throw  the  sea  outward.  I think  tl  6SpUt*1 
upon  the  whole,  an  opening  of  80  feet  clear  may  be  admitted  between  the  heads,  which  will  rend™  i’ 
harbour  of  more  easy  access  ; but  if  it  is  found  by  experience  that  less  than  the  present  opening  Tv  "u 
by  the  scale  appears  to  be  about  one  chain,  or  74  feet,  will  be  sufficient,  it  will  undoubtedly  Hi 
that  the  narrower  the  entry  the  more  quiet  the  vessels  will  lie  when  in.  The  breadth  of  the  so  th°  • 
is  proposed  in  the  memorial  laid  before  me,  to  be  50  feet,  and  the  west  pier  40,  which  is  very11  P'er 
but  as  they  are  sketched  in  the  plan,  they  are  not  above  half  that  breadth,  and  therefore  do  not  sho°Pu  ’ 
true  position  in  which  things  will  come  together.  In  order  therefore  to  explain  myself  fully  conceT ' 
the  curvature  of  the  pier,  and  show  the  true  position  in  which  things  will  stand,  I have  herewith  nmg 
you  a sketch  of  what  is  most  likely  to  answer.  sent 

From  the  general  map  of  the  kingdom,  and  the  particular  plan  before  me  of  the  coast  adjacent 
Peterhead,  it  seems  that  the  harhour  of  Peterhead  is  very  critically  situated,  and  therefore  that  ll 
making  the  best  possible  harbour  there  will  be  of  great  utility.  It  seems  also  that  it  is  canahle  nf 
considerable  improvement  by  making  a communication  with  the  north  harbour ; but  as  this  will  b ” 
work  subsequent  to  that  of  rendering  the  harbour  secure,  and  as  I cannot  be  so  complete  a 5»d a*  f 
the  situation  from  any  plan  as  if  I had  actually  been  upon  the  place,  I shall  content  myself  with  ml 
intimation,  not  doubting  but  when  the  first  and  main  point  is  secured,  that  the  importance  of  tW 
object,  will  produce  the  means  of  such  improvements  as  shall  appear  to  be  of  consequence 


I am  &c., 

J.  Smeaton. 

P.b.  It  seems  to  me  that  by  shaping  the  heads  in  the  manner  specified,  they  will  not  only  tend 
to  keep  out  the  seas  from  the  harbour’s  mouth,  but  greatly  tend  to  facilitate  the  entry  of  vessels  into 
the  harbour,  and  also  give  them  a good  berth  to  go  in  contrary,  but  moderate  winds. 


No.  207. 

Report  and  Estimate  by  John  Rennie,  Esq.,  of  the  Expense  of  Enlarging  and  Improving  the  Ear- 
oour  of  Peterhead,  agreeable  to  apian  and  sections  thereof,  designed  by  him  in  1806. 

London,  February  14,  1846. 

Peterhead  is  situated  in  57°  30'  north  latitude,  1°  32'  west  longitude,  and  is  the  most  easterly 
. rmrt0ry.  °f  L m Scotland.  The  harbour  is  formed  by  two  small  islands  lying  off  the  main  land 
hut  these  have  been  joined  to  it  by  a road  or  causeway  which  divides  it  into  two,  and  forms  a north 
and  south  harbour.  The  southern  harbour  is  defended  from  the  sea  by  a pier  at  the  southern  end  of  the 
island,  called  Keith  Inch,  and  the  entrance  to  the  harhour  is  at  the  western  end  of  the  pier,  very 
c ose  in  y e s oie.  There  is  a pier  on  the  west  side  close  by  the  town,  and  nearly  at  right  angles 
, former,  having  a return  head  of  about  twenty  yards  in  length,  and  opening  inward,  so  that 
entraraelo ^ tb'  8°“lh  pier  °f  lwenty_slx  01  twaily-seven  yards  wide,  which  is  the 

lie^soaShinl  extends  for  about  half  a mile  westward  of  the  entrance,  and  Salthoose  Head 

is  anotw  S , ,hr“jr°ur'h?  of  a I",,a  ““th-west  of  the  harhour;  south  of  Salthouse  Head 
bvTod.Tom  He.d  t ep  T tomr’  “d  lhis  »e»in  is  bounded  on  the  south 

lie.  Clh  nf  wt-  f ab°0r.'  a,r'e  a '|,,mer  50ulh  °f  Salthouse  Head,  between  and  which 
ir.hhT„fth.f.£  T£‘S  'f ' !rhead  its  alTt  S-S-W.  from  Peterhead,  and  distant  abont  two  miles, 
west  of?  ''““J  Ty  bc“>'»Pk>'ly  sheltered  from  all  winds  coming  from  points 

J wirt,  wtmww  ! b tbe  sIlor<!s  arc  Ter3’  bold  an<l  they  are  dangerous  to  anchor 

Ic^ri  bi  t „ L T e“'fly  T*-  In  and  northerly  winds,  the  labour  is  easy  of 

be  St0m,y  'veatber' il  h only  difficult,  if  not  impracticable;  to 

a 1 ',?•  ,The  waves  in  these  winds  break  many  miles  to  seaward,  in  ten  and 
of  the  bavtn  *he  wos?  ^ °ug  rbe  S0Utb  P*er  Wltb  great  ™Petuosity,  breaking  on  the  rocky  side 

within  / “ he  ”«tward  of  the  harbour  mouth,  and  recoiling  into  it,  so  as  to  occasion  great  agitation 
Ts  to  icas  nf  dlT/°re'?"n  ”,  lemf  t!;»  “ en,er'  are  °ft“  wrecked ; and  those  within  are  so  tosse'd  about 
piers  vet  in  fact  iffT’  ®Itered>  therefore,  as  the  harbour  seems  to  be,  by  the  construction  of  the 
P A ’ T?  6-k  n laCt’  1 h 8 not  been  found  to  be  so. 

stormv vpwsaI a o cons*'™?*'e^.  with  on  entrance  as  accessible  as  possible  from  the  sea,  because  in 
anT4In  ° ft?n>  by  the  gro™d  swell,  rendered  very  difficult  to  manage; 

enter  S harbour  R bSvi  TV*  'T*  near,y  at  right  anSles  to  *eir  course;  as  they  must  do  to 
mouth  to  the  recoil  of  flip  Jeme  ^ difficult  to  prevent  them  from  receiving  damage.  Tbe  exposure  of  the 
Itrz  f°K  thlr°ty  Sb°re  west  of  ^ « »l*ofea  great  obstruction,  so  that  it 
entering  and  for  their  seenrtfiTrK a-fboui  has  been  injudiciously  constructed,  both  for  tbe  safety  of  vessels 
Si S It  PeS^i.  nV"  ™ iarb^  ExP^ience  has  proved  that  entrances  land-locked, 

rebound  from  the  adioinina-  sho  3ainn?£  tbe  object  in  view,  namely,  of  quieting  the  waves  when  they 
thepiers  that  mmtdlTbmi  ! tta”  1 a»d  Urofote  it  is  better  to  give  such  a form  to 

as  to  expose  the  mouth  to  them  ■ 1 T[event  enhance  of  the  reflected  waves,  than  to  landlock  it,  so 

repr^ente^Vy  the°dotted  liiite  i3161  ,been.C0!['s*:rucl:e<I  with  a returned  kant,  such  as  is 

represented  by  the  dotted  lines  q’  a \ ut  another  Pier  been  built  from  tbe  western  side,  like  that 
the  sea,  yet  it  would  have  been  much  PnsV  °^gbtbe  “trance  would  have  been  apparently  more  exposed  to 
struction  wTulZow  be  bor  S5,i!  ^ aCcess  f0r  vessels>  and  been  more  quiet  within.  Such  a con- 
visable ; I sav  at  nreseni  bepfmsp  .1, 4 a”d  ’nconvamenf  to  adopt,  and  therefore  may  at  present  be  unad- 
much  inconvenience  It  strikes  t iu*  nor,bem  harbour  be  improved,  these  can  be  done  without 
return  pie?"? IS'ead  I ^ ^ pkn  ,0  bfi  adoPl«d  now  wiU  be  to  extend  the 

awa^aE  tL  abnSt  walls  Sd  LlS’o  same  direction,  nearly  as  the  present  jetty,  and  to  take 

some  small  distance  within  thpT'n  / eas,ern  s‘de  °f  die  harbour,  opposite  thereto,  ar.d  for 

off  the  shore  of  Keith  Ineh  T 1 lts  dlrectl0ll»  as  far  as  the  south  wing  of  the  ballast  quay,  slanting 
force  thereof  in ^ h’u*  *°  tbat  tbe  reco51ing  ™Tes  mav  8Pand  theif 

be  done  withouMmmh  , P ^ harbo“T’  and  agitating  tbe  whole  of  it.  Such  an  extention  may 
ctone  without  much  inconvenience  to  the  shipping,  and  will  greatly  quiet  the  harbour.  This  jetty 
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will  cost  about  500/.  The  slanting  beach  will  be  useful  at  times  in  assisting  to  stop  a vessel’s  way  in  Appendix  C. 

entering  ilie  harbour;  and  from  the  experience  I have  had,  is  much  better  calculated  to  destroy  the  

force  of  the  waves  than  any  other  construction  T have  seen.  Peterhead. 

The  next  material  object  of  consideration  is  that  of  deeping  the  harbour,  which  at  present  cannot  well  M “ 
accommodate  vessels  drawing  more  than  12  feet  water  in  spring  tides,  but  in  neaps  is  not  sufficient.  Renn;Ae-gRg  0,+ 
To  render  this  harbour  more  extensively  useful,  it  would  be  advisable  lo  have  17  or  18  feet  water  over  an(j  Estimate  for 
the  greatest  part  of  its  bottom,  and  particularly  along  the  west  quay.  improving  the  Ha 

By  Mr.  James  Arbuthnot’s  soundings,  there  appear  to  be  18  feet  water  at  the  entrance,  at  the  top  of  bonr. 
an  ordinary  spring  tide,  but  only  14  at  the  eastern  extremity  of  the  jetty  of  the  west  pier;  from 
thence  it  gradually  diminishes  tn  t he  head  or  north  end  of  the  harbour;  now,  were  about  four  feet  or 
four  feet  and  a half  taken  off  the  bottom  over  the  whole  harbour,  except  where  the  slanting  beach  is 
proposed,  this  would  give  all  the  depth  that  could  for  ordinary  purposes  of  trade  be  wanted.  The 
amount  of  this  would  probably  be  about  30,000  cubic  yards,  the  expense  of  which,  1 apprehend, 
would  cost  little  short  of  4r.  per  cubic  yard,  amounting  to  6000/., — contingencies  about  of  1300/., 
making  a total  of  7300/. 

The  mode  of  performing  this  kind  of  work  will  be  different,  according  to  the  difference  of  situation. 

Those  places  where  the  tide  ebbs  from  the  surface  and  continues  so  for  some  time,  may  be  done  by  blast- 
ing, or  by  loosening  the  stones  with  quarrying  tools  in  the  usual  manner;  but  in  those  parts  were  the  tide 
seldom  leaves  the  bottom,  and  in  others  but  for  a short  time,  different  methods  must  be  resorted  to.  The 
best  of  all  would  be  enclosing  large  spaces  by  coffer-dams,  and  working  at  all  times  of  tide  by  quarrying 
tools  or  blasting,  as  might  best  suit;  but  in  some  situations  this  would  be  inconvenient,  as  the  dams 
would  be  in  the  way  of  vessels  going  into  and  coming  out  of  the  harbour;  in  such  situations  perhaps  the 
simplest  and  most  expeditious  mode  would  be  to  use  cast-iron  cylinders  of  seven  or  eight  feet  diameter, 
bavin"  strong  canvas  fixed  to  the  lower  flaneb,  which  might  be  kept  to  the  bottom  by  bags  of  sand  in 
places  where  there  was  hut  little  agitation,  but  where  there  is  much,  an  outer  cylinder  might  be  sunk 
thereon  to  keep  them  in  their  situations ; or  where  the  rock  is  not  very  hard,  it  might  be  done  by  the 
same  means  as  the  bottom  of  the  harbour  of  Toulon  was  done  (where  some  of  their  principal  dry  docks 
were  sunk  in  caissons),  this  was  by  mounting  on  a lighter  or  punt  machinery  to  raise  two  very  heavy 
iron  stampers,  having  steel  cutters  at  their  lower  ends ; these  were  raised  and  let  fall  thereon  by 
machinery.  A small  steam-engine  of  three  or  four  horse  power  would  work  them  better  than  the 
method  that  was  put  in  practice  there;  I have  been  told  that  this  machine  at  Toulon  performed  its  pur- 
pose very  well.  The  stones  so  loosened  might  then  be  taken  up  by  the  same  kind  of  vessels  and 
machinery  as  Mr.  James  Arbuthnot,  junior,  has  practised  so  successfully,  and  with  so  much  credit  to 
himself,  in  other  works  about  the  harbour. 

When  the  improvements  I have  mentioned  are  carried  into  execution,  the  present  or  south  harbour 
will  be  found  capable  of  affording  great  additional  convenience  to  the  shipping,  and  will  enable  the  mer- 
chants of  Peterhead  to  increase  their  trade;  but  these  improvements  are  far  short  of  what  the  harbour 
is  capable  of.  Were  the  northern  bay  or  harbour  properly  protected,  and  were  a communication 
formed  between  the  south  and  north  harbours,  the  harbour  of  Peterhead  would  be  the  completes!  of 
any  in  Scotland,  perhaps  of  any  in  the  island.  The  extent, however,  to  which  the  improvement  should 
be  carried  will  in  a great  measure  depend  on  the  object  for  which  it  is  intended.  I consider  myself  as 
viewing  the  subject  merely  for  the  purposes  of  trade ; but  should  ever  this  he  looked  to  as  a public 
object,  and  as  fora  statii-n  for  Ynen-of-wur  and  ships  of  the  line,  it  must  he  taken  up  on  a much  more 
extended  scale,  and  probably  in  this  case  the  plan  would  be  very  different  from  what  I mean  to  propose. 

What  is  here  proposed,  however,  would  sufficiently  answer  all  the  objects  of  merchantmen,  and  sloops-of- 
war;  perhaps  even  frigates  might  be  stationed  here,  and  make  use  of  it  with  safety  ; hut  beyond  this  I 
do  not  consider  the  present  plan  of  sufficient  magnitude  to  afford  the  occommodation  that  a large  fleet 
of  ships  of  the  line  would  require. 

I propose  that  the  north  harbour  shall  be  sheltered  from  the  sea  by  means  of  two  piers — the  one 
which  I propose  to  be  the  largest  should  depart  from  the  Green  Island,  a little  short  of  its  northern 
extremity,  and  is  represented  in  the  plan  by  the  figures  5,  6,  7 : the  eastern  kant  is  about  172  yards 
long;  the  western  kant.  about  66  yards  long.  The  sounding  at  low  water,  at  the  western  extremity  of 
the  pier,  is  about  six  fathoms,  and  that  adjoining  the  island  about  three  and  a hall  fathoms.  The  foun- 
dation of  this  pier  must  be  formed  pierre  perdue — that  is,  large  stones  sunk  in  the  sea  which  will  take 
a slope  something  like  the  dotted  lines  round  the  pier ; these  stones  should  be  laid  to  the  height  of  low- 
water  mark,  and  to  have  a flat  top  on  which  the  pier  is  to  be  built.  The  stones  of  which  I propose 
the  base  to  be  formed  should  be  of  as  large  dimensions  as  can  conveniently  be  procured,  for  the  seas  in 
northerly  winds  will  beat  furiously  against  them ; and  the  interstices  between  filled  with  those  of  a 
smaller  dimension,  which  by  the  action  of  the  seas  will  wedge  in  amongst  the  others,  and  form  one  com- 
pact body  that  will  resist  the  storms.  The  outside  wall  of  the  pier  itself,  I propose  to  be  built  with 
large  stones  well  jointed,  and  if  laid  in  puzzolano  mortar,  so  much  the  better,  for  il  once  the  sea  were 
to  make  any  impression  upon  it,  the  damage  would  soon  become  very  great. 

The  piers  of  Scarborough,  which  are  not  more  exposed  to  the  seas  than  this  will  "be,  are  built  with 
very  large  rough  stones,  some  of  them  about  twenty-five  tons  in  weight,  but  from  the  interstices  being 
large  (the  stones  not  being  dressed),  I have  known  several  of  them  thrown  down  from  the  piers  with 
storms.  If,  however,  they  are  jointed,  and  laid  in  regular  courses,  and  in  puzzolano  mortar,  the  sea 
does  not  easily  make  any  breach,  and  therefore  stone  of  much  less  dimensions  will  suffice.  I propose 
the  pier  to  he  built  with  an  out  and  inside  wall,  and  to  be  filled  between  with  rubble  from  the  different 
quarries  from  whence  the  stones  for  the  other  works  are  to  be  taken. 

On  the  western  side  of  the  harbour  I propose  another,  as  represented  by  the  figures  8,  9, 10.  The 
head  or  slanting  kant  to  be  about  76  yards  long,  the  other  to  be  83  yards  long ; the  distance  of  the  head 
of  this  from  the  former  I propose  to  be  70  yards,  but  as  the  base  of  the  eastern  pier  will  extend  for 
about  25  yards  beyond  the  head  of  the  pier  itself,  the  next  opening  will  only  be  about  45  yards;  how 
ever,  as  the  water  is  deep,  vessels  of  a moderate  size  may  come  nearer  to  the  eastern  pier  than  22  yards. 

The  direction  given  to  the  heads  of  these  piers  is  such  as  will  render  the  entrance  easy  to  take  in 
stormy  weather,  and  they  will  reflect  the  waves  in  such  a manner  as  to  prevent  most  of  them  from  get- 
ting into  the  harbour;  and  those  few  which  do  get  in  will  spend  their  fury  on  the  flat  shelving  shore 
abreast  of  the  roanheads,  so  that  most  of  that  part  where  the  deep  water  is  will  be  completely  shel- 
ved, and  vessels  will  ride  in  safety  under  the  shelter  of  the  great  eastern  pier.  The  western  being  built 
entirely  on  rock,  which  is  dry  at  low-water,  the  foundations,  and  indeed  the  whole  pier,  will  be  easily 
executed.  It  will  also  form  an  excellent  accommodation  for  small  vessels,  which  may  load  or  discharge 
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their  cargoes  here ; and  indeed  a breast-quay  may  be  built  part  of  the  way  to  Front-street,  which  will 
afford  an  additional  accommodation  lor  the  shipping,  with  convenient  wharfs  and  quays. 

The  next  material  object  is  the  opening  of  a passage  between  the  south  and  north  harbours.  This 
might  be  done  by  a narrow  canal,  in  the  direction  1 1,  12,  just  wide  enough  for  two  ships  to  pas«,  hav- 
ing a pair  of  gates  at  each  end ; but  the  place  is  so  admirably  adapted  to  a small  wet  dock  that  I could 
not  resist  the  temptation  of  representing  one  on  the  plan  in  this  place,  ll  a narrow  cut,  say  about  40 
feet  wide,  is  unde  from  the  south  harbour  across  Bridge-street,  having  a. swing  bridge  upon  it  for  the 
purposes  of  carriages,  and  just  beyond  this  a pair  of  gates,  pointing  northward,  with  an  opening  30 
feet  wide,  and  a similar  cut  at  the  north  end,  with  gates  pointing  southward  a wet  dock  rni«dit 
be  conveniently  formed  between  these  gates,  of  about  5B0  feet  long  and  225  feet  wide,  which  would 
cover  about  three  acres  with  water.  The  materials  which  would  come  out  of  the  dock  would  be  suffi- 
cient to  raise  a broad  and  convenient  quay  all  round.  I propose  this  dock  to  have  about  17  feet  depth 
of  water  at  ordinary  Spring  ti<les  ; but  it  may  be  made  as  much  deeper  as  shall  be  judged  advantageous. 
Here  vessels  would  constantly  ride  afloat  alongside  the  quay.-,  and  if  proper  and  convenient  cranes  ar.d 
warehouses  were  to  be  built  on  its  sides  a very  great  deal  of  business  might  be  done.  Thirty  sail  of 
vessels  of  the  average  size  of  about  180  tons  might  conveniently  load  or  discharge  at  a time,  and  as 
they  would  be  done  expeditiously,  there  might  be  a great  quantity  of  business  done  in  the  course  of  a 
year.  The  situation  is  such  that  vessels  might  either  go  into  or  out  of  it,  from  the  north  or  south 
harbour,  according  as  the  wind  may  suit;  and  as  the  Bay  of  Inverugie  extends  to  the  westward  on  the 
north  side  of  the  harbour  as  much  as  that  of  Peterhead  Bay  on  the  south  side,  vessels  will  always 
have  room  enough  to  work,  either  in  going  in  or  coming  out.  A more  convenient  harbour  can  scarcely, 
therefore,  be  imagined  than  this  will  prove  to  be. 

In  respect  to  the  expense,  it  will  no  doubt  be  great,  as  will  appear  by  inspecting  the  estimates,  ami 
probably  much  greater  than  can  be  borne  by  the  town  of  Peterhead  and  country  about  it ; but  the  bene- 
fits ofsucli  a harbour  as  this  will  be.  if  executed  as  I have  proposed,  will  not  be  confined  to  the  town 
and  country  round  Peterhead ; it  is  a national  object,  whether  considered  in  a commercial  point  of  view 
or  a station  for  sloops  of  war  and  frigates,  and,  if  made  on  a proper  scale,  for  ships  of  the  line.  In  the 
first  case,  every  vessel  making  a northern  voyage,  or  south,  or  going  or  coming  from  the  East  country, 
when  overtaken  by  storms  or  contrary  winds,  would  always  be  able  to  find  a safe  rendezvous  here. 

As  a look-out  station  for  frigates  and  sloops  of  war,  should  an  enemy  come  on  ihe  coast,  it  possesses 
every  advantage  that  could  be  wished.  Vessels  may  enter  it  in  all  weathers  and  all  winds.  If  judged 
necessary  to  keep  ships  of  the  line  there,  a harbour  might  be  made  probably  on  a different,  and  certainly 
a much  more  extended,  plan  than  that  I have  proposed.  Its  situation  is  most  desirable.  In  whatever 
point  of  view,  therefore,  it  is  considered,  it  appears  to  me  a most  important  situation  for  a harbour,and 
well  deserving  of  public  aid,  as  well  as  subscriptions  from  those  interested  in  the  commerce  of  the 
country.  Large,  therefore,  as  the  expense  appears  to  be,  it  is  small  when  put  in  competition  with  the 
advantages  the  trade  of  the  country  would  derive  from  it ; and,  therefore,  I am  of  opinion,  that  were  its 
advantages  properly  represented,  the  inhabitants  might  not  despair  of  obtaining  money,  sooner  or  later, 
to  carry  the  whole  of  this  plan  into  execution. 

Should  the  wet  dock  1 have  represented  be  considered  too  small,  the  situation  admits  of  great  en- 
largement, and  indeed  there  are  places  adjoining  where  a wet  dock  of  any  size  may  be  formed. 

Ship-building  may  be  carried  to  a great  extent;  there  is  room  for  forming  ship-yards  at  the  head  of 
both  harbours,  and  dry  docks  may  be  constructed,  having  their  entrance  from  the  wet  dock,  and  empty- 
ing their  water  into  the  tide-way,  or  along  the  east  side  of  the  present  harbour,  or  the  new  north  har- 
bour, as  shall  be  found  most  convenient,  and  their  number  and  size  may  he  extended  as  the  trade  of 
the  place  shall  demand.  It  would,  however,  be  extending  this  Report  to  a greater  length  than  appears 
to  me  necessary  to  make  designs  for  everything  of  ibis  sort.  If  the  general  outlines  of  the  plan  I have 
laid  down  shall  be  carried  into  execution,  particular  designs  may  be  made  for  dry  docks,  &c. 

In  respect  to  the  estimates,  I have  put  such  prices  to  the  different  articles  as  seems  to  me  equal  to 
the  expense  ; it  is  possible,  however,  some  of  them  may  be  high,  and  others  too  low,  but  these  depend 
so  much  on  the  goodness  of  the  quarries,  on  the  facility  with  which  workmen  can  be  had,  &c.,  that 
correctness  cannot  be  expected — they  muy,  however,  be  raised  or  lowered,  as  shall  be  found  suitable ; 
but  I apprehend  they  will  be  found,  on  the  whole,  tolerably  correct. 


London , Feb.  14,  1806. 


Joiin  Rennih. 


Estimate  of  the  Expense  of  Extending  the  Jetty  of  the  Western  Pier  of  Peterhead  60  Feet,  and 
deepening  the  Harbour  from  4 to  4£  Feet. 

Jetty  £500  0 0 

30,000  cubic  yards  of  stuff  to  be  removed  from  the  bottom  of  the 

harbour,  at  4s 6000  0 0 

Contingencies,  20  per  cent,  on  the  whole  . ! . . 1300  0 0 


Estimate  of  the  Expense  of  making  a Wet  Dock  of  about  Three  Acres,  and  having  17  Feet  Water 
at  ordinary  Spring  Tides,  between  the  South  and  North  Harbours. 

1 a excavating  for  the  dock,  rock  and  all  included— 66,500  cubic 

yards,  at  3s ' “ 


To  excavating  for  the  entrances,  4100  cubic’ yards, 
io  5500  cubic  yards  of  hammer-dressed  stone  wo  ' 

wall,  at  10^ 

To  2100  ditto  in  wings  and  at  entrance,  at  15j. 

To  gates  and  coffer-dams  .... 

To  400  cubic  yards  of  rough  rubble  mil,  at5». 

To  drawbridge  at  Bridge-street  . 

To  levelling  the  quays  and  pumping  water  . 

To  contingencies  .... 


. at  45. 
rk  in  quay- 


820  0 0 


2,750 

1,575 


2,100 

100 

450 

1,600 


2,905  0 0 


£22.275  0 0 
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Estimate  of  the  Expense  of  constructing  cm  East  Pier  at  the  North  Harbour , agreeable 
to  the  Plan. 

To  55,500  cubic  yards  of  stone  or  pierre  perdue  to  form  a base  for  the  Pier, 

with  allowance  for  loss,  &c.,  at  6s £16,500  0 0 

To  6,100  cubic  yards  of  strong  rough  masonry  in  large  ham- 
mer-dressed blocks,  at  18s 5,490  0 0 

To  1,100  cubic  yards  of  cut  stone  masonry  in  parapet,  at  21s.  1,155  0 0 

To  21,300  cubic  feet  of  paving,  at  Is 1,065  0 0 

To  12,600  cubic  yards  of  rubble,  filling,  and  rubbish  between 

the  walls,  at  Is.  6d. 945  0 0 

To  contingencies  5,031  0 0 

£30,186  0 0 


I Vestcrn  Pier  of  North  ITarbonr. 

To  2750  cubic  yards  of  strong  rough  masonry,  in  pier  hammer-dressed 

blocks,  at  11s £233 7 10  0 

To  550  ditto  in  parapet  cut  stone,  at  21s 577  10  0 

To  1 1,800  cubic  feet  of  paving,  at  Is 590  0 0 

To  5200  cubic  yards  of  rubble,  filling,  aud  rubbish  between 

the  walls,  at  Is.  6 d. 390  0 0 

To  contingencies 77900 


£4674  0 0 
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Report  by  the  Trustees  for  the  Improvement  of  Peterhead  Harbour,  tinder  an  Act  passed  in  the  Forty  - 
seventh  year  of  his  Majesty's  reign,  “ for  deepening,  enlarging,  maintaining,  and  improving  the 
Harbour  of  Peterhead,  in  the  County  of  Aberdeen." 

J March  25,  1812.  _ No.  207. 

Report  by  the 

In  the  year  1806  John  Rennie.  Esq.,  civil  engineer,  having  made  au  estimate  of  the  expense  of  Harbour  Trustees 
extending  the  jetty  of  the  west  pier,  and  removing  30,000  cubic  yards  of  rock  and  other  stuff' from  the  on  the  Harbour, 
bottom  of  the  harbour  of  Peterhead,  amounting  to  7,S00 /.,  the  trustees,  in  order  to  enable  them  to  carry 
this  estimate  into  execution,  made  application  for  aid  to  the  Parliamentary  Commissioners  for  Highland 
Roads  and  Bridges,  who,  in  consequence  of  the  public  utility  of  the  undertaking,  agreed  to  defray  one- 
half  of  the  estimated  expense,  and  a contract  was  entered  into  between  the  Commissioners  and  the  trus- 
tees, the  latter  having  agreed  to  become  contractors  for  the  execution  of  the  improvements  specified  in  the 


estimate. 

In  the  month  of  December  1810  the  trustees  completed  the  works  contracted  for,  which  have  been 
since  examined  by  the  engineer  of  the  Commissioners,  and  upon  his  report  the  Commissioners  have  been 
pleased  to  announce  that  they  consider  the  contract  to  have  been  fulfilled  by  the  trustees.  It  now  re- 
mains only  to  state  the  benefits  that  have  resulted  from  the  works  performed,  which  they  have  no  doubt 
will  be  found  to  be  more  than  adequate  to  the  expense  incurred.  . 

Previous  to  the  late  operations  the  harbour  was  only  capable  of  containing  from  fifty  to  sixty  sail  of 
small  vessels,  and  now  will  contain  from  100  to  120  sail  of  a larger  draft  of  water  in  complete  safety. 
Thus,  for  six  weeks  during  tlie  storms  oflast  autumn  not  less  than  100  sail  of  vessels  of  various  descrip- 
tions found  perfect  safety,  when  in  all  probability,  as  they  could  not  have  fetched  any  other  harbour  on 
this  coast,  a great  number  of  them  would  have  been  totally  lost.  What  renders  Peterhead  Harbour  or 
peculiar  importance  is  its  situation,  and  the  shelter  it  affords,  not  only  to  the  vessels  belonging  to  Peter- 
head and  those  in  the  coasting  trade,  but  to  all  vessels,  whether  British  or  Foreign,  which  chance  to  be 
on  this  coast  during  the  storms  of  winter,  from  the  facility  with  which  they  can  run  into  it. 

Owing  to  the  difficulty  of  excavating  the  rock  under  water,  and  the  necessity  of  employing  a consider- 
able number  of  men  at  low  tides  at  an  extra  expense,  the  trustees  have  expended  in  the  execution  ot  the 
contract  a considerable  sum  beyond  the  estimated  expense;  and,  in  consequence  of  the  excavations,  it 
has  been  found  necessary  to  rebuild  part  of  the  west  quay  and  to  extend  it  about  200  yards,  which  has 
been  done  ; and,  in  order  to  render  the  harbour  as  useful  and  commodious  as  possible,  the  Irustees 
purchased  some  ground  on  the  east  side,  which  has  been  since  excavated,  and  a quay  built  extending  be- 
twixt the  Ballast  Quay  and  the  Sand  Bridge.  . 

The  extension  of  the  jetty  of  the  west  pier,  and  the  sloping  beach  opposite  the  harbour-mouth,  nave 
been  productive  of  very  beneficial  effects,  and  have  completely  realized  the  purpose  for  which  they  were 
intended,  to  prevent  the  agitation  of  the  water  in  the  harbour.  . 

The  rock  and  other  stuff  taken  from  the  bottom  of  the  harbour  have  been  deposited  m the  direction 
of  the  small  island  -called  Greenhill,  and  which  is  now  by  this  management  connected  with  the  shore. 
The  new  embankment  is  defended  from  the  violence  of  the  sea  by  a bulwark  which  the  Trustees  have 
erected  while  the  other  works  were  in  progress,  and  this  embankment  forms  part  of  the  great  plan  for 
making  an  extensive  north  harbour,  which  might  be  a rendezvous  for  sloops  of  war  and  transports,  and 
is  allowed  by  engineers  of  the  first  rank  to  be  capable  of  being  formed  into  the  most  extensive  and  use- 
ful harbour  on  the  east  coast  of  Scotland.  The  expense  of  finishing  this  harbour  will  be  such  as  to  ren- 
der its  execution  impracticable  unless  undertaken  at  the  expense  aud  under  the  direction  of  Government. 
The  trustees,  however,  cannot  pass  any  opportunity  which  presents  itself  of  bringing  this  useful  under- 
taking into  public  view. 

The  Trustees  may  further  be  permitted  to  mention,  in  enumerating  the  advantages  derived  from  the 
late  excavations  in  the  South  Harbour,  the  c.ise  of  his  Majesty’s  ship,  the  Pylades,  in  the  storms  of 
autumn  1811.  This  ship,  when  her  chain  cables  gave  way,  while  she  was  riding  in  the  bay  of  Peter- 
head, was  by  the  exertions  of  her  crew  and  of  the  inhabitants  of  the  place,  got  into  the  harbour  s mouth, 
where  she  remained  in  safety  ; and  that  she  could  not  have  been  got  in  or  saved,  had  it  not  been  for  the  addi- 
tional depth  of  water  occasioned  by  the  excavations  performed  under  the  contract  with  the  Commissioners. 

In  short,  the  trustees  are  enabled  to  state  with  great  confidence,  that  the  public  have  derived  and  will 
continue  to  derive,  benefits  from  the  late  improvements  of  Peterhead  Harbour,  by  far  more  than  adequate 
. 2 R 2 
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to  the  sum  expended ; at  the  same  time  they  beg  to  state  that  the  South  Harbour  of  Peterhead  is  capa- 
ble of  many  improvements  of  the  greatest  importance,  and  that  a still  greater  depth  of  water  would  be 
of  essential  service  to  the  public,  as  ships  could  then  sail  at  the  very  lowest  neaps,  when  a fair  wind 
offered. 

Given  under  the  hands  of  the  trustees,  at  Peterhead,  this  25th  of  March,  1812. 

Robert  Robertson,  and  10  others. 


No.  208. 

To  the  Honourable  the  Commissioners  appointed  by  Parliament  for  applying  certain  balances  arising 
from  the  Forfeited  Estates  in  Scotland  towards  making  Canals,  Harbours,  and  other  public  works 
there, — 

The  humble  Memorial  and  Petition  of  the  Governors  of  the  Maiden  Hospital,  founded  by  the  Com- 
pany of  Merchants  of  the  City  of  Edinburgh  and  Mary  Erskine,  Proprietors  and  Superiors  of  the 
Town  of  Peterhead,  on  behalf  of  themselves  and  the  other  principal  inhabitants  and  traders  of  the 
Town  of  Peterhead,  and  the  commercial  part  of  the  community,  and  the  public  in  general,  for  the 
interest  they  have  in  the  present  application. 

1815. 

Peterhead  is  situated  in  57°  30'  north  latitude,  and  1°  32'  west  longitude.  It  is  the  most 
eastern  promontory  of  land  in  Scotland,  and  its  harbonrs  are  equally  distant  from  the  Moray  Frith  and 
Frith  of  Forth.  These  harbours  are  formed  by  nature,  and  protected  by  two  small  islands,  and  are 
divided  from  each  other  by  a road  or  causeway  which  forms  a communication  between  the  islands  and 
the  mainland.  « 

At  a very  early  period  the  situation  and  usefulness  of  the  harbours  of  Peterhead  attracted  public 
attention.  Accordingly,  in  the  year  1705,  an  Act  of  the  Scottish  Privy  Council  was  obtained  for  a 
voluntary  contribution  “ within  all  the  parish  churches  of  the  three  Lothians  and  bewest  the  Forth,” 
for  building  and  repairing  the  harbours  of  Peterhead,  and  in  the  year  1129  the  Convention  of  Royal 
Burghs  authorised  a voluntary  contribution  through  all  the  Royal  Burghs  in  Scotland  for  the  same 
purpose.  Neither  of  these  contributions,  however,  for  reasons  which  it  is  unnecessary  now  to  men- 
tion, took  place.  But  in  the  year  1739  the  Royal  Burghs  again  authorised  a voluntary  contribution 
to  be  made  for  improving  these  harbours,  and  which  was  made  accordingly. 

The  South  Harbour  is  protected  by  one  of  the  small  islands  which  have  been  mentioned,  called 
Keith  Inch  on  the  east,  and  by  two  excellent  piers,  built  of  granite,  according  to  a design  and  plan  by 
the  late  Mr.  Smeaton,  about  the  year  1770,  on  the  sShtli  and  west.  Previous  to  the  erection  of  these 
piers  (the  expense  of  which  was  defrayed  partly  by  a grant  from  Government,  and  partly  by  contribu- 
tions from  the  inhabitants),  the  improvements  of  this  harbour  had  been  very  inconsiderable ; for  the 
contributions  received  from  the  Royal  Burghs  had  been  requisite  to  keep  the  old  bulwarks  in  repair, 
without  affording  the  means  for  augmenting  the  dimensions  of  the  harbour.  After  the  piers  desigued 
by  Mr.  Smeaton  had  been  executed,  the  harbour  began  to  be  enlarged  by  excavating  progressively  in 
the  inside  of  the  piers,  until  at  last  the  harbour  became  capable  of  containing  from  50  to  60  sail  of 
vessels. 

It  havingbeen  found,  however,  that  the  harbour  was  still  too  small  to  contain  the  vessels  frequenting 
it  from  almost  every  part  of  Europe,  the  memorialists,  in  the  year  1807,  submitted  an  application  to 
your  Honourable  Board,  accompanied  by  a report  and  estimate  by  Mr.  Rennie,  praying  for  an  aid 
towards  excavating  30,000  cubic  yards  of  rock  and  other  stuff  from  its  bottom.  The  estimate  for 
executing  this  work  amounted  to  7,800/. ; and  your  Honourable  Board  having  agreed  to  advance  one 
moiety  of  this  sum,  the  other  moiety  was  raised  by  voluntary  contributions  from  your  memorialists  and 
others  ; and  the  memorialists  becoming  the  contractors  for  the  work,  it  was  completed  to  the  satisfac- 
tion of  your  Honourable  Board. 

Here  the  memorialists  beg  leave  to  state  that  over  and  above  the  sum  of  7,800/.  which  has  been 
mentioned,  they  expended  an  additional  sum  of  6,000/.  in  further  excavations,  in  building  piers,  and 
informing  an  embankment  and  bulwark,  so  as  to  make  a communication  with  the  Greenhill  Island,  so 
that  since  the  year  1807  the  memorialists  have  expended  the  sum  of  13,800/.  upon  the  improvement 
of  this  harbour,  including  the  aid  of  3,900/.  obtained  from  your  Honourable  Board.  For  an  enume- 
ration of  the  advantages  which  the  public  has  derived  from  these  improvements,  the  memorialists  beg 
leave  to  refer  to  the  Report  of  your  Honourable  Board,  of  date  the  25th  day  of  March,  1812,  and 
printed  in  the  Appendix  of  the  Report  of  your  Honourable  Board,  presented  to  Parliament. 

The  total  number  of  vessels  of  various  descriptions  now  belonging  to  the  port  of  Peterhead  is 
78,  the  burden  of  which  is  upwards  9,000  tons.  As  a fishing  station,  Peterheud,  as  is  known  to 
your  Honours,  has  long  been  conspicuous  ; and  it  is  scarcely  necessary  to  allude  to  the  great  quan- 
tities of  fish  which  are  sent  from  it  to  the  London  market,  or  to  the  advantages  which  might  be 
derived  from  a regular  establishment  of  a herring-fishery  there.  With  respect  to  the  Greenland 
Fishery,  which  the  Legislature  has  so  warmly  and  so  wisely  encouraged,  as  of  so  much  importance  to 
the  country  in  general,  Peterhead  possesses  considerable  advantage  from  its  experienced  fishermen,  and 
from  its  being  the  first  land  made  on  their  return  by  the  ships  in  that  trade.  Eight  vessels  belonging 
to,  and  fitted  out  at,  Peterhead  are  this  year  employed  in  the  Greenland  Fishery. 

Notwithstanding  the  additional  accommodation  procured  in  the  South  Harbour  from  the  recent  im- 
provements of  it,  and  the  additional  depth  of  water  thereby  obtained,  its  extent  is  still  too  limited  to 
accommodate  the  shipping  resorting  to  it  and  those  seeking  its  shelter;  and  it  cannot  be  extended 
farther  in  any  direction  without  purchasing  private  property  at  a very  high  rate.  In  these  circum- 
stances the  memorialists  have  been  induced  to  turn  their  attention  to  the  North  Harbour. 

It  has  been  the  opinion  of  several  able  engineers  that  an  extensive  and  commodious  harbour  might 
be  built  in  the  North  Bay  of  Peterhead,  where  there  is  at  present  a small  creek  which  is  termed  the 
North  Harbour,  and  that  were  a communication  formed  between  the  North  and  South  Harbours, 
the  harbours  of  Peterhead  would  be  rendered  the  completest  in  Scotland,  perhaps  of  any  in  the  Island. 

Various  plans  for  protecting  the  North  Bay  and  forming  such  a harbour  have  been  proposed,  but 
most  of  them  are  upon  too  great  a scale  of  expeuse  to  be  undertaken  by  the  memorialists  or  any  indi- 
viduals. It  is  certuin,  however,  that  a plan  upon  a limited  scale  could  be  executed  at  a comparatively 
moderate  expense,  and  from  which  important  advantages  would  result,  not  more  to  the  interests  of  tne 
town  and  port  of  Peterhead  than  to  the  interests  of  the  shipping  of  the  country  at  large. 
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-T  has  so  far  protected  the  North  Bay  by  a ridge  of  rocks  called  the  Borehead  on  the  north,  Appendix  C. 

?hv  the  island  already  mentioned,  the  Greenhill,  on  the  south.  The  plan,  therefore,  which  the  

and  nrialists  have  at  present  in  contemplation  is  to  construct  a pier  or  breakwater  projecting  from  the  1 eieruead. 
™em  hill  and  extending  400  or  500  feet  into  the  bay  ; to  form  a dry  dock  in  the  Greenhill,  and  to 
buNda*  wharf  extending  along  the  face  of  the  embankment  already  executed  bettreen  the  South  Har-  ;f2th8j 

v_..r  -n(i  the  Greenhill.  . . Governors  of  the 

Were  this  plan  executed,  the  North  Harbour  of  Peterhead  would  be  made  capable  of  containing  a Maiden  Hospital  to 
rh  /rreater  number  of  vessels  than  the  South  Harbour,  and  would  have  even  an  advantage  over  the  Commissioners 
^ harbour  insofar  as  it  would  possess  a greater  depth  of  water— a depth  which  for  a considerable  of  Highland  Roads, 
are  within’the  pier  or  breakwater  would  be  from  twenty  to  twenty-six  feet  at  medium  spring  tides,  ice. 
nd  so  sufficient  at  all  times  to  admit  merchant  ships  of  any  burden,  and  what  would  be  of  infinite 
importance  to  shipping  in  general,  vessels  might  then,  with  any  wind,  either  go  out  or  come  m to  the 
harbour  of  Peterhead  with  the  greatest  safety.  Besides  this,  farther  advantage  would  attend  the 
execution  of  this  plan  ; other  necessary  wharfs  and  excavations  could  be  executed  progressively,  as  the 
situation  of  the  country  and  the  trade  of  the  port  required,  out  of  the  revenues  arising  from  th 
creasin'*-  rates  and  duties  of  the  harbour,  which  would  arise  from  the  increasing  resort  of  vessels 

and  which  are  destined  exclusively  for  its  improvement. 

The  memorialists  herewith  transmit  to  the  Honourable  Commissioners  a plan  of  the  lown  and 
Harbour  of  Peterhead,  with  some  delineations  upon  it,  which  give  a general  idea  of  the  works  pro- 
nosed  and  they  humbly  hope  that  the  great  public  utility  of  these  works  will  he  apparent  to  the 
Honourable  Commissioners;  and  as  the  memorialists  are  willing  to  contribute  10,000/.,  as  one-half  of 
the  nrobable  expense  of  carrying  them  into  execution,  they  most  earnestly  pray  the  aid  of  the  Honour- 
able Board,  either  to  advance  the  other  half  of  the  expense,  or  to  grant  the  memorialists,  as  trustees 
under  the  aforesaid  Act  of  Parliament,  an  assignment  to  a sum  of  equal  value  out  of  the  Leith  Har- 
bour debt  • or,  if  it  shall  appear  to  the  Honourable  Commissioners  to  be  more  expedient  to  give  the 
memorialists  a grant  of  such  yearly  sum  as  in  ten  or  fifteen  years  shall  amount  to  10,000/.  out  of  the 
above  fund,  the  memorialists  shall  previously  advance  an  equal  sum  in  each  of  these  years,  to  be  applied 
progressively  in  executing  the  works  alluded  to. 

Should  the  Honourable  Commissioners  be  pleased  to  listen  to  the  prayer  of  this  memorial,  the  me- 
morialists humbly  solicit  that  they  may  authorise  such  engineer  as  they  shall  think  proper  to  visit  the 
premises,  to  report  on  the  works  proposed,  and  suggest  the  most  eligible  mode  of  carrying  the  same 
into  execution,  and  also  to  give  a plan  and  specification  of  the  same,  and  an  estimate  ot  the  probable 
expense  of  executing  them. 


Memorial  from  Peterhead , concerning  Damage  occasioned  by  a Storm  in  October  last. 

January  31,  1820.  Ho.  ‘209. 

To  the  Honourable  the  Commissioners  appointed  by  Parliament  for  applying  certain  Balances  arising  Memorial  eoncem- 
from  the  Forfeited  Estates  in  Scotland  towards  making  Canals,  Harbours,  and  oilier  Public  Woiks  ing 
there. — 

The  humble  MEMORIAL  and  PETITION  of  Robert  Robertson,  Esquire,  of  Boddam, 
chief  magistrate  of  Peterhead,  and  the  other  individuals  who  subscribe  to  this  Petition,  l rus- 
tees,  under  an  Act  of  the  47th  of  the  King,  for  deepening,  enlarging,  maintaining,  and  im- 
proving the  Harbour  of  Peterhead,  in  the  county  of  Aberdeen,  and  Contractors  for  build- 
ing a new  North  Harbour  there, — 

Shewetb,^  ^ course  of  t|le  1816  the  petitioners  and  others  interested  in  the  trade  and  slip- 
ping of  Peterhead  presented  a memorial  and  petition  to  yoor  honourable  Board,  in  reference  to  certain 
firojected  improvements  on  the  harbours  of  Peterhead,  and  stating  .trier  aha  that  an  opinion  had  been 
given  l.y  several  able  engineers  that  an  extensive  end  commodious  harbour  might  be  built  on  the  North 
Bay  of  Peterhead,  wheri  there  was  a small  creek  termed  the  North  Harbour  and  that,  by  forming » 
communication  between  this  and  the  south  harbour,  the  harbour  of  Peter  lead  wou  e ren  ere 

most  complete  in  Scoland,  perhaps  of  any  in  the  island  : , 

That  the  petitioners  detailed  various  plans  which  had  been  proposed  for  building  this  harbour,  and  stated 
their  readiness  to  contribute  one-half  of  the  expense  which  such  undertaking  would  require  ; and  they 
earnestly  prayed  that  your  honourable  Board  would  give  them  your  assistance  in  providing  tor  the  other 
half,  by  making  them  a grant  to  that  extent  out  of  the  funds  intrusted  by  the  wisdom  of  Parliament  to 

That  vour  honourable  Board,  from  a conviction  of  the  public  utility  of  the  proposed  works,  were 
pleased  to  listen  to  the  application  of  the  petitioners,  and  in  the  course  of  the  year  181  e i you 
remitted  to  Thomas  Telford,  Esq.,  civil  engineer,  to  visit  the  harbour  of  Peterhead,  and  to  report  on 
the  alterations  proposed  to  be  made  thereon  ; and  Mr.  Telford  having  accordingly  made  a report  ap- 
proving of  the  same,  your  honourable  Board  were  pleased  to  make  the  petitioners  a grant  of  10,000/. 
towards  carrying  the  works  into  execution,  and  which  was  one  moiety  of  the  estimated  expense, 
according  to  the  plan  and  specification  made  out  by  Mr.  Telford:  ....  . , . . 

That,  on  matters  being  thus  arranged,  your  petitioners,  in  the  course  of  the  year  1818,  entered  into 
a contract  with  your  honourable  Board  for  executing  the  proposed  works,  agrees  e o e p an 
specification  thereof  made  by  Mr.  Telford  ; and  they  employed  Mr.  John  Gibb,  civil  engineer,  to  taxe 
the  immediate  charge  of  the  works  under  Mr.  Telford,  who  had  been  repeated  y emp  oye  n 
works  carried  on  under  the  countenance  of  your  honourable  Board,  and  in  whose  pro  essiona  a i l les 
Mr.  Telford  had  full  confidence  : ........  XT- 

That  the  work  commenced  in  the  spring  of  the  year  1818  ; and  having  been  visi  e r . . 

towards  the  close  of  that  year,  that  eminent  engineer  was  pleased  to  express  his  entire  sa  i i 
the  manner  in  which  the  work  had  been  executed,  and  the  progress  which  had  been  “a  ® n .’ . 

That,  from  the  very  favourable  state  of  the  weather  throughout  the  winter  of  1 > P 

were  induced  to  use  every  exertion  in  proceeding  with  their  undertaking ; and  r.  e g 

again  visited  the  works  in  the  course  of  last  autumn,  and  again  expressed  his  entire  sa  is  ac  n 
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their  progress  and  execution,  the  petitioners  had  the  satisfaction  to  find  that  they  had  brouol 
that  state  of  forwardness  which  enabled  the  petitioners,  under  the  conditions  of  die  contra  t t”  l° 
upon  the  receipt  of  the  moiety  of  the  expense  which  your  honourable  Hoard  had  A t0  enter 

them:  =>  u 10  aavance  to 

That,  at  the  period  of  Mr.  Telford’s  last  visit,  the  breakwater  and  wharf,  the  most  imnortant 
the  projected  works,  had  been  carried  into  the  sea  to  the  extent  laid  down  in  the  original  ul.i»  h °f 
were  still  in  a very  unfinished  state,  and  it  had  become  necessary  to  secure  them  acai.mi  eh-  • • 1 
st  rms  with  which  the  coast  of  Peterhead  is  fre<|uently  visited;  and  this  the  workmen  liad”'11^ 
menced  doing,  by  placing  large  masses  of  stone  and  other  materials  upon  the  top  of  the  buildin  C°m' 
That  in  the  beginning  of  October  last,  whilst  the  work  was  in  this  situation,  the  gales  of  wSf 
the  north-east,  which  arc  frequent  on  this  coast  towards  the  close  of  the  season  set  in  w‘th  lr°m 
violence,  and  continued  to  increase  till  the  23rd  of  that  month ; on  that  day  the  storm  became  a IHIT1 
hurricane,  which  proved  extremely  injurious  to  the  works  in  which  the  petitioners  were  enW°Tfi 
sea  running  higher  and  with  greater  fury  than  had  been  known  for  many  years  preceding  and 
directly  upon  the  unfinished  parts  of  the  works  ; notwithstanding  this,  however!  it  was^ot  notify 
morning  of  the  24tli  that  any  material  damage  was  occasioned  to  them  : then  they  be^an  to  b'vp  ** 
about  the  middle,  and  the  sea  continued  to  rage  with  unabated  fury,  the  breach  whicIH.ad  been  nwu 
mil r^aX-1  7 inCrSaSed  Untl1  the  whole  of  that  Part  of  t,le  w°rk  was  nearly  levelled  with  the  low! 

That,  the  whole  force  of  the  sea  having  been  impelled  during  the  continuance  of  this  tremendm,* 
storm  against  the  seaward  side  of  the  unfinished  building,  the  injury  which  it  sustained  was  in  con 
W‘*a  VJ"  f“  prccia^lyits  extent,  and  fertile  taler information 

of  “r.  Telford  the  petitioners,  immediately  on  the  atom,  haring  abided,  caused  Mr.  Gibb  to  examin 
the  TOtlt  and  draw  up  a report  as  to  the  nature  and  extent  of  the  damage  which  had  bear  sustained 
and  they  requested  him  at  the  same  lime  lo  moke  out  a sketch  or  plan  in  reference  to  it  u„r,,1 
exammatmn  it  appeared  that  Ihe  upper  half  of  the  breakwater  had  been  carried  by  the  violence  rf  he 
sea  completely  over  the  ashlar  front  wall  into  the  intended  basin,  but  that  no  part  of  the  stones  had  been 
ran  led  seaward  nor  had  the  foundation  under  low  water  been  mateiiully  injured,  from  which  Mr  Bibb 
very  Justly  concluded  that  the  damage  had  been  wholly  elfecled  b,  the  extraordinary  violence  of  tl.esea 
receding  wave ^nenSe  °f  "“tmaIs  le'ore  '*•  mJ  lll“  mtla  °t  »°  injury  ha, 1 been  caused  b,  the 
That,  in  consequence  of  the  very  great  damage  which  had  in  this  way  been  occasioned  to  their  works 
LTderm0  c.7,8i<1"*tion  ,vilh  tl«  petitioners  what  measures  were  necessary  to  be 

^di  and  Mr.  Gibb's  attention  having  been  particularly 

or  b n“  th  ’ 5?  tas  accordingly  staled  Ills  ideas  on  these  points  very  accurately  in  the  report  drawn 

for  de  Wha?f  ’ *1  ,1°  gi,'.S  il  88  his  “I”'"™.  “ lllat  » foundalion  should  be  laid 

e inside  of  the  mast  as  it  now  extends,  and  that  the  slope  on  the  outside  of  the 

SrmbTi?wn»Sr^°df  ? Te,,r  ex'r™i‘y  "f  the  present  foundation,  and  be  carried  up 
oS  S'8  1?  1 brea'™f!r  rate"ded'  whld‘  would  give  . slope  at  the  most  exposed  part 
siope  a”  which  the  nLt  d , o °T  P'r'P-xUou'ac,  in  place  of  one  and  a halt;  which  is  the 

sna»  left  for  a Stmnl!.  T ?’T,°  do77  w“8  built-  “ increased  slope  there  will  be 

f *1  t ge  ParfPet»  which  I would  also  propose  lo  enlarge  in  pronortion  as  the  work 
anarch  which  POlnt,  1 W°Uld  I?kewise  recommend  building  this  parapet  in  the  form  of 

the  sr’JndtreXl  l,  ^asure  economise  the  work,  and,  by  its  form  offering  less  resistance  to 
, se^' tentl  greatly  to  Ihe  security  of  the  superstructure.” 

wouy  aftra“u°r!^  goes  on  in  his  report  to  say,  "I 

be  so  acute  as  formal  ine  of  '!'«  wharf  of  the  breakwater,  should  not 

plan,  which  line  woiihf  ifnt  ?r,  1 11  S10.U  d be  ku'11  nearly  in  the  line  I have  laid  down  on  ihe 

-he  harbour  by  this  knit  nnr  , h V’rotectlu1n  °,riSinally  intended  to  he  given  to  the  interior  of 

.he  whif  ” -y  tC1'T ",  thG  de|’.th  0f  water  int0  the  entrance.”  And  he  adds, 

:md  commencincr  the  nutshlo  t 6 lnslcle  0 t ie  materials  as  they  have  now  been  laid  by  the  storm, 
which  is  proposed  to  hp  i °^,"ear  t.‘e  extremity  of  the  present  foundation,  the  increased  slope 
more  within  the  shelter  nt  ih  R work  will  place  the  platform  and  main  body  of  the  breakwater 
if  (with  a view  of  JriJ (.SkiSS*?  Head?  and  w,‘at  18  commonly  called  the  North  Head  Rocks,  than 
beyond  the  present  basS  F d SfCUn/y  to  the superstructure)  a strong  shoeing  were  extended 
InLaseiUlone  which  ft  ”1'!  , '6  1 "»»»  also  add  that  I am  also  of  opinon  that  the 

spend  the  tremendous  <,PPr  1v\  t0„be  ^lven  jo  the  outside  of  the  breakwater,  will  tend  greatly  (0 

«■—**■-  lire  entrancf  iojthe 

to  execute  th exalte rati'om ^ ° S an  estimate  of  the  expense  which  he  considers  will  be  required 

to, lbl„T°d  this  “fen,e  - 

under  the  e£h^  Proposed  by  Mr.  Gibb  have  become  necessary 

tion  fully  capablf  of  withstanding  an-!  7 . nfidently  Hrust  that  they  will  render  the  works  in  ques- 
Gibb’s  Report  and  Plan  havinpSbeenytfntUre-^^ri°Tdl1nary  violence  of  the  sea  > and  a C0Py  of  Mr‘ 
satisfaction  to  state  that  be  • tran8ailtted  hy  the  petitioners  to  Mr.  Telford,  they  have  the 

the  same  time  observes  that  the  elianff17^  ,them.tls  decided  and  unqualified  approbation;  and  he  at 
unavoidably  let  might  on  he  whTlP  " t0  the  breakwater,  to  which  the  storm  had 

which  the  stones  3d  lie;  F°Ve  advailtaSeous,  from  having  shown  the  outside  slope  at 

your  honourable  BoSIhaftht  utttuna^  detailed,  the  petitioners  trust  that  it  will  appear  to 
attributable  solely  to  the  ^ baS  been  caused  to  ^ works  is 

your  honourable  Board  will  be  satisfied  that  Se  [,at,t,0nerS  have  alluded'antl  lhat 

to  carry  on  their  work  with  enemv  anA  t & petitioners  had  adopted  every  measure  in  their  power 
the  whole  of  its  progre"  ' Siey  ^ > aad  ** 

attention  to  its  execution,  andV  the  acUve^nd  °f  M^‘  Telford’  who  has  Pa,d  utmost 

con.e, peace  of  this  unlooked-for  Laxrence  h„  help  , ,uP“,'t8'ldl!"l“i  »f  lhot  f 

render  necessary  an  alteration  of  th*  Tyio„  * b?en*  as  your  honourable  Board  will  have  seen,  to 

!>«  been  Ci^d  ? Tataated  b^  Mr  ffibb  ^ °f  ."“V* 

33S4Z.  Os.  8 d.  sterling.  y “ U °bj  indePendent  of  all  casualties,  at  no  less  than 
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. ■ the#e  circumstances,  and  considering  the  great  public  utility  of  the  works  in  question,  the  very  Aprunix  C. 
i iat  i the  npti tioners  have  already  contributed  towards  their  execution,  and  the  unlooked- 

great  sum  ^ich  thejet.ton«  ™ ^ (he  orjgiuaI  estimatc  which  they  had  V*™**»- 

gain  to  solicit  the  aid  of  your  honourable  Board 

trust  they  will  not  be  considered  as  pre-  Mu 


and  unexpected  occurrence  ■ 

r inf  their  expense,  the  petitioners  venture  again  to  solicit  the  am  or  your  nonourau.e  «oara  No.  20!). 

formsa  o ^ a(klitionn|  aum  now  required  ; and  they  trust  they  will  not  be  considered  as  pre-  Memorial  concora- 
lowara.  • d _ Y0|ir  known  liberality,  when  they  extend  this  request' to  a moiety  of  the  estimated  ing  Damage  oet 
som'nientioned  in  Mr.  Gibb’s  report:.  Mhy  SUn„ 

Mav  it  therefore  please  your  honourable  Board  to  tube  this  petition  into  your  consideration, 
and  to  grant  to  the  petitioners  one-half  of  the  foresaid  estimated  expense  of  3334/.  0.f.  8 d. 
sterlin'',=or  to  do  otherwise  in  the  premises  as  to  your  honourable  Board  may  seem  just 
and  expedient. 

And  your  petitioners  shall  ever  pray,  &c., 

Robeiit  Robertson, 

Ron.  Gray,  and  15  others. 


The  Report  of  Robert  Stevenson,  Esq.,  C.E.,  oil  Peterhead  Harbour. 

Edinburgh,  May  20,  1824.  210, 

At  the  desire  of  the  Trustees,  the  reporter,  with  as  little  delay  as  possible,  has  procured  a survey  Stevenson,  ori  the 
with  sections  of  the  North  Harbour  of  Peterhead,  made  by  Mr.  Whyte,  land  surveyor.  From  these  Harbour, 
the  accompanying  sketch  plan  lias  been  delineated,  for  the  purpose  of  making  a design  by  which  this 
compartment  of  The  harbour  may  be  rendered  more  safe  and  commodious  for  the  berthage  ot  shipping. 

The  improvement  moie  immediately  suggested  by  this  design  is  to  extend  the  new  pier  104  yards  in  a 
north-eastern  direction,  by  a kant  or  off-set  formed  at  an  angle  of  ICO  degrees,  as  shown  in  red  colour 

upon  the  accompanying  plan. 

That  the  harbour  may  be  easily  accessible  for  ships  of  large  dimensions  in  all  states  of  the  weather, 
the  entrance  is  of  an  obvious  and  simple  form,  while  the  distance  between  the  pier-heads  is  to  be  not 
less  than  50  yards  in  width.  This  operation  alone  will  effect  a considerable  improvement  upon  the 
quiescent  state  of  the  interior  waters  of  the  harbour;  at  a further  period  it  is  further  intended  to  erect 
across  wall  or  pier  in  some  of  the  situations  already  contemplated.  By  this  means  the  whole  area, 
including  about  10  English  acres,  will  lie  formed  into  two  compartments,  with  an  entrance  for  shipping, 
which,  i°  found  necessary,  may  be  fitted  willi  boom-gates,  so- as  to  give  the  intenor  harbour  all  the 
properties  of  a wet-dock  at  high  water. 

The  extension  of  the  new  pier,  as  delineated  with  red  colour  upon  the  plan,  is,  however,  all  that  the 
reporter  bus  more  immediately  in  view.  The  workmanship  of  this  extended  pier  should  oe  executed  in 
a style  similar  in  all  respects  to  tlic  most  substantial  masonry  of  the  other  piers.  I lie  Trustees  will 
therefore  be  at  no  loss  to  form  such  a practical  estimate  of  the  expense  of  this  operation  as  will  enable 
them  to  draw  up  an  outline  of  their  future  proceedings.  . . 

When  lime  permits,  the  reporter  will  complete  his  design  with  the  necessary  specifications  and  sin 
estimate  of  the  expense,  in  reference  to  the  ulterior  and  more  extended  measures  to  winch  Ins  attention 
has  been  directed. 

Robert  Stevenson. 

To  the  Trustees  for  the  Harbours  of  Peterhead. 


No.  211. 

The  Report  of  Robih  Sthvehson,  Esq.,  C.E.,  on  tie  North  Harhour  at  Peterhead. 

Edinburgh,  March  31,  182G.  No.  211. 

A..,,.™  to  instructions  from  the Trnstoes  ot  Pet.rI.oad  Harbour,  the  reporter  has  considered  Stevenson, , on  the 
the  unprotected  and  inefficient  state  of  the  north  harbour;  and  haring  proenrod  a survey  of  ns  area,  lie  Nottl.  iimoonr. 
reports  as  follows  in  reference  to  tlie  accompanying  plan  of  this  date.  . . . 

Peterhead  forms  the  eastern  foreland  of  Scotland,  and  holds  a central  position  between  the  great 
commercial  firths  of  Forth  and  Moray.  It  has  accordingly  become  a much  frequented  rendezvous  tor 
shipping.  From  small  beginnings  therefore,  at  a period  not  much  more  than  halt  a century  ago,  tms 
has  become  a populous  town  and  a great  shipping  port.  Its  harbour  clues  also,  which  did  not  tnen 
amount  to  more  than  l.  per  annum,  now  yield  l.  , 

The  first  step  toward  the  prosperity  of  Peterhead  was  the  formation  of  wliat  is  now  called  the  south 
harbour,  including  an  area  of  upwards  of  six  acres.  But  from  the  general  increase  of  shipping  on  the 
coast  and  great  resort  to  this  place,  its  extension  became  indispensably  necessary.  A tew  years  since, » 
new  harbour  was  accordingly  projected  with  an  entrance  from  the  north ; which,  in  so  ar  as  1 
proceeded,. has  been  found  highly  beneficial,  and  is  thus  ultimately  to  afford  the  means  of  en  ering  an 
leaving  the  harbour  in  all  directions  of  the  wind.  The  new  harbour  is  also  connected  with  a graving 
dock  for  the  repairs  of  ships,  and  has  so  far  been  formed  by  piers  and  quays  of  the  aggrega  e eng 
upwards  of  600  yards,  terminating  seaward  in  a depth  equal  to  8 feet  at  low  water  ot  ordinary 
spring  tides,  and  19  feet  at  high  water.  It  is  therefore  capable  of  receiving  the  largest  merchan  v - 
sels  and  the  smaller  classes  of  His  Majesty’s  ships  of  war.  Owing,  however,  to  the  want  ot  a . covering 
pier  on  the  western  side,  the  full  benefit  of  the  new  harbour  connot  be  obtained  ; and  vesse  a 
moorings  in  the  interior  have  occasionally  sustained  damage  by  being  exposed  to  the  uncontrolled  surge 
of  the  sea.  , 

With  a view  to  obviate  this  in  some  measure,  the  Trustees  have  formed  a temporary  rea  w*  er 
within  the  area  of  the  harbour;  and  the  reporter  is  now  to  suggest  what  he  conceives  to  be  necessary 
for  completing  this  compartment  of  the  plan,  and  also  to  laydown  the  place  ot  junction  or  communica- 
tion-between  the  south  and  north  harbours.  „ , , , _ 

By  the  accompanying  plan  the  reporter  proposes  that  the  new  quay  of  the  north  bar  0 r 
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Stevenson,  on  the 
North  Harbour. 


extended  about  150  yards  by  two  lcants  toward  the  north-east,  so  as  to  meet  the  covering  line  of  th 
east  pier,  and  thereby  to  include  an  area  of  upwards  of  10  acres,  commanding  a depth  of  water  as  befo/ 
mentioned  of  from  8 to  19  feet.  If  it  were  proposed  to  project  the  new  quay  seaward  in  a straight 
lne,  a most  valuable  portion  of  the  area  of  the  harbour  would  thus  be  excluded.  It  would  also  shorte 
the  seaward  kant  in  such  a manner  as  neither  to  exclude  the  sea  from  the  harbour,  nor  afford  it  suffi" 
cient  expanse  in  the  interior. 

But,  to  take  a different  view  of  the  subject,  and  instead  of  extending  the  new  quay,  a piev  may  v 
projected  from  Port  Hendry  in  the  first  instance,  as  shown  in  the  plan.  The  north  harbour  would  thus 
contain  an  area  of  about  164  acres.  But  this  would  require  the  erection  of  a pier  of  about  285  yards 
in  length,  or  135  yards  more  than  the  extension  of  the  new  quay,  and  thereby  cost  almost  double  the 
expense. 

By  this  modified  plan  it  will  he  observed,  that  the  great  body  of  the  sea  frills  past  the  entrance  of  the 
harbour  into  the  bay  to  the  westward,  and  the  reporter  anticipates  that  the  disturbing  force  of  the  sea 
which  occasionally  must  find  its  way  into  the  interior  will  be  inconsiderable.  "Were  the  compartment 
connected  with  Port  Hendry  included,  as  shown  by  the  dotted  lines  upon  the  plan,  it  would  afford  an 
additional  expanse  to  the  water,  and  render  the  interior  more  quiescent.  It  must,  however,  be  admitt-d 
that  piers  situated  so  much  apart  as  those,  would,  in  the  connected  state  of  the  town,  be  very  incon- 
venient for  communicating  with  the  shipping.  Under  all  circumstances,  therefore,  the  reporter  recom- 
mends the  extension  of  the  new  quay,  which  he  estimates  in  a general  way  at  9070 1.,  especially  as  it 
will  be  perfectly  practicable,  with  very  little  alteration,  at  any  future  period  to  form  the  harbour  upon 
the  more  extended  plan  by  including  Port  Hendry,  and  forming  the  whole  into  one  area  of  16£  acres. 

With  regard  to  the  communication  between  the  south  and  north  harbours,  the  reporter  proposes  to 
cut  a canal  or  passage  on  the  eastern  side  of  the  ship-carpenters’  building-yard,  as  shown  in  the  plan 
and  to  place  a draw  or  swivel  bridge  upon  it,  in  order  to  preserve  the  thoroughfare  between  the  different 
parts  of  the  harbour  and  town.  In  the  present  stage  of  the  business,  however,  the  reporter  does  not 
consider  it  necessary  to  enter  more  into  detail,  or  to  specify  the  proposed  works. 

Robert  Stevenson. 

To  the  Trustees  for  the  Harbour  of  Peterhead. 


No.  212. 


No.  212. 

Stevenson,  on  im- 
proving the  Har- 
bour. 


Report  of  Robert  Stevenson,  Esq.,  C.E  , on  the  best.  mca?is  of  improving  Peterhead 
Harbour. 

Edinburgh,  November-  7,  1826. 

Peterhead,  on  the  coast  of  Aberdeenshire,  holds  a central  position  between  the  great  commercial 
Firths  of  Forth  and  Moray,  and  forms  a turning  point  in  the  navigation  of  these  much-frequented 
shores.  It  is  also  immediately  connected  with  a bay  which  affords  excellent  anchorage,  aud,  with  the 
promontory  of  Buchanness,  the  eastern  foreland  of  Scotland,  which  of  late  has  been  made  a lighthouse 
station.  The  improvement  of  Peterhead  Harbour  as  a rendezvous  for  windbound  ships  becomes  there- 
fore an  object  of  public  and  even  of  national  importance,  being  often  calculated  to  save  the  repetition 
of  a voyage  of  from  55  to  75  leagues  to  and  from  the  anchorages  of  Cromarty  Frith  to  the  north,  and 
Leith  roads  to  the  south. 

I he  area  of  this  harbour  originally  extended  only  to  about  6 acres,  with  a depth  at  high  water  so 
limited  as  not  to  exceed  12  feet  at  the  entrance.  In  this  state  it  was  found  wholly  inadequate  to  the  increas- 
ing trade  of  the  district  ; and  about  the  year  1S06  an  extension  was  projected  aud  partly  executed  upon 
a design  of  the  late  eminent  Mr.  Rennie’s.  Since  that  period  a new  harbour  has  been  formed  north- 
ward of  that  above  alluded  to  ; connected  with  which  quays  have  been  constructed  of  the  aggregate 
length  of  about  600  yards,  which  at  their  seaward  extremity  command  at  no  time  less  than  9 feet, and 
rising  from  15  to  20  feet  at  high  water  of  neup  and  spring  tides.  The  north  harbour  of  Peterhead  is 
therefore  now  capable  of  floating  the  largest  merchant  vessels  and  the  smaller  classes  of  His  Majesty’s 
ships  of  war. 

Owing,  however,  to  the  want  of  a covering  pier,  the  benefit  of  whut  has  already  been  done  is  in  a 
great  measure  lost  to  the  public,  as  vessels  at  their  moorings  are  exposed  in  stormy  weather  to  the 
heavy  surge  of  the  north-eastern  seas.  To  remove  the  disturbance  complained  of  in  the  interior,  and 
to  connect  the  two  harbours  with  their  opposite  entrances,  is  the  main  object  of  the  improvements 
now  projected  and  referred  to  in  the  accompanying  plan. 

To  effect  this  it  is  proposed  to  carry  asea-w.dl  or  breakwater  from  Port  Hendry  on  the  opposite  side 
to  within  30  yards  of  the  present  north  pier,  and  thereby  include  an  area  of  upwards  of  17  acres.  A 
C<fAn>r °lcf  tio“  is  also  to  te  formed  between  the  north  and  south  harbours  by  opening  a cut  or  canal 
ot  40  feet  in  width  for  the  transport  of  ships  across  the  narrow  neck  of  land  which  at  present  sepa- 
rates them.  By  these  opposite  entrances,  vessels  may  enter  or  leave  Peterhead  in  all  directions  of  the 
wind.  To  preserve  the  thoroughfare,  a drawbridge  will  be  constructed  across  the  canal ; and  to  check 
WatCr  that  may  be  aPPrehended  between  the  harbours,  a set  of  beams,  forming  a simple 
kind  ot  boom-gate  removable  by  means  of  a crane,  will  be  placed  in  it.  In  various  parts  of  the  har- 
bour it  will  further  be  necessary  to  clear  the  rocky  bottom  and  apply  the  excavated  matters  to  the 
purposes  of  the  new  work.  * 1 

Still  to  the  northward  of  the  improvements  now  suggested  the  extension  of  piers  may  be  conceived 
from  the  opposite  sides  of  the  approach  to  the  harbour,  which  would  include  a much  larger  area  and 
command  a depth  of  water  extending  to  4 or  5 fathoms,  as  shown  in  dotted  lines  upon  the  plan. 
Similar  improvements  are  also  applicable  to  the  south  harbour  and  its  connecting  bay  ; but  works  of 
such  magnitude  necessarily  imply  the  expenditure  of  a much  greater  sum  than  the  fund  at  present  in 
view;  may>  however,  be  noticed  that  the  plan  now  proposed  to  be  executed  does  not  interfere  with 
perio'd  ^ eXtenSl°n  °f  the  barbour’  th°ugh  in  all  probability  this  will  not  be  required  for  a long 

From  the  annexed  estimates  it  appears  that  the  enlargement  of  the  north  harbour,  the  formation  of 
the  cut  of  communication,  and  deepening  the  bottom,  will  amount  to  the  sum  of  31,5101.  17*.  0^- 

It  it  shall  be  found  necessary  to  adopt  a more  modified  plan  than  that  of  including  Port  Hendry, 
this  may  be  effected  by  continuing  the  new  quay  by  two  hants  in  an  oblique  direction  to  within  30 
yards  of  the  north  pier,  as  shown  in  doited  lines  upon  the  plan.  This  modification  would  however  only 
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1 de  an  area  of  11  instead  of  17  acres.  But  it  is  a maxim  not  to  be  lost  sight  of,  that  in  harbours 
*nC  U osed  as  tlmt  of  Peterhead,  it  is  essential  to  anything  like  a quiescent  state  that  the  width  of  the 
S°t  ce  should  bear  but  a small  proportion  to  the  area  included  by  the  piers  or  wails  of  circutnvnlla- 
e.n  ra.T' [he  n-reater  area  should  therefore  be  preserved.  By  this  modified  plan  it  would  also  be  attended 
^th  soine'difficulty  to  preserve  a passage  for  the  fishing-boats  and  small  craft  which  frequent  Port 
u drv  The  expense  ot  this  plan,  including  only  11  acres,  would  agreeably  to  the  annexed  estimate  cost 
06111/'  7 •5-  7 d.,  being  5330/.  9 s.  5 id.  less  than  the  expense  of  the  pier  extending  from  Sengate-strect. 

" The  formation  of  a wharf  and  road  along  the  northern  side  of  the  ship-building-  yards,  as  shown  in 
, jan  may  be  considered  of  as  a subsidiary  work  lor  the  accommodation  of  the  harbour.  Here  also 
warehouses  might  be  erected  with  great  advantage.  In  order  to  put  such  minor  works  within  the  power 
of  the  trustees, °tlve  reporter  has  numbered  the  parliamentary  plan,  that  notice  may  he  given  to  owners 
and  occupiers,  in  terms  of  the  standing  orders  of  the  Mouse  of  Commons,  if  such  additional  work  shall  be 
approved  of.  The  road  leading  from  the  south  harbour  to  Scagatc-strcet  and  the  new  quay  are  by  much 
too  narrow.  This  observation  is  also  applicable  to  the  present  access  from  the  south  harbour  to  the 
north  pier.  By  the  proposed  notices  it  is  provided  that  the  trustees  shall  have  power  of  widening  and 
improving  these  approaches  to  the  harbour  ; but  no  allowance  has  been  made  in  the  estimates  lor  such 
works  or  for  the  value  of  property  required  for  their  execution. 

Were  a wet-dock  to  be  formed  at  Peterhead,  in  no  situation  could  this  be  effected  in  a more  simple 
and  economical  manner  than  by  occupying  that  part  of  Port  Hendry  which  is  bounded  by  Seagate- street 
and  the  new  quay.  "With  this  view  the  rocky  bottom  of  that  part  of  the  harbour  should  as  much  as 
possible  be  quarried  for  the  purposes  of  the  work. 

v pr0m  the  excellent  granite  quarries  situated  at  no  great  distance  from  the  works,  masonry  of  the  most 
substantial  description  may  he  executed  at  a comparatively  small  expense.  The  pier  projected  from 
Port  Hendry  is  estimated  of  squared  masonry  with  a parapet  wall.  A great  part  of  this  work,  however, 
might  be  executed  at  a less  expense  in  the  form  of  a rough  breakwater.  To  cover  incidents  and  to  meet 
contingencies,  an  allowance  of  from  10  to  25  per  cent,  bus  been  made  on  the  estimates.  With  regard  to 
the  time  for  completing  the  estimated  works  without  inconvenience  to  shipping,  the  reporter  is  of  opinion 
that  four  years  would  be  required. 

Rodeut  Stevenson. 

7b  the  Trustees  for  the  Harbour  of  Peterhead. 
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Abstract  Estimate  of  the.  Expense  of  improving  Peterhead  Harbour , agreeably  to  a plan  and  speci- 
fication by  Roiiert  Stevenson,  Civil  Engineer,  1th  November,  1826. 

First  compartment  of  New  Pier,  extending  200  yards  from  Sengate-strect. 

5,098  cubic  yards  of  excavation  in  rock  connected  with  Port  £.  s.  d. 

Hendry,  and  in  preparing  the  foundation  of  the  outward 
walls,  applied  to  the  works  of  pier,  at  3s.  . . . 764  14  0 

2,148  cubic  yards  of  squared  masonry,  in  the  face-walls  of  pier, 

at  33s 3,544  4 0 

7,742  cubic  yards  of  rubble  hearting  between  the  outward  walls, 
partly  laid  by  hand,  anil  partly  of  mound  stones  taken 

from  the  works  of  excavation,  at  5s 1,935  10  0 

589  cubic  yards  of  squared  masonry  in  parapet  wall,  at  35s.  . 1,0(50  4 0 

2,861  cubic  feet  of  coping  for  top  of  inside  wall  of  pier,  at  1/.  10s.  262  5 2 

1,574  superficial  yards  of  pitching  or  paving,  at  7s.  Gd.  . . 590  5 0 

Mooring  pawls  and  rings  .......  42  0 0 

Incidents,  calculated  at  10  per  cent  ......  819  IS  2i 

9,019  0 4} 

Second  compartment,  extending  to  within  30  yards  of  North  Pier. 

12,012  cubic  yards  of  excavation  in  rock  connected  witli  North 
Harbour,  and  in  preparing  foundations  of  outward  walls 

of  pier,  at  3s 1,801  16  0 

2,213  cubic  yards  of  squared  masonry  in  face-walls  of  pier,  at  35s.  3,872  15  0 

1,482  cubic  yards  of  rubble  masonry  in  the  backing  of  outward 

walls,  at  27 s.  .......  2,000  14  0 

6,383  cubic  yards  of  rubble  hearting  between  the  outward  walls, 

at  7s.  6rf 2,393  12  6 

1,753  cubic  feet  of  coping  on  inside  wall,  at  2s.  . - • 175  6 0 

752  cubic  yards  of  squared  masonry  in  parapet  wall,  at  40s.  1,504  O 0 

889  superficial  yards  of  pitching,  at  9s.  6d.  . . . 422  5 6 

Mooring  pawls  and  rings  21  0 0 

Incidents,  calculated  at  25  per  cent.  . . . . • • 3,047  17  3 

15,239  6 3 

Total  of  New  Pier  . . . £ 24,258  6 7* 

Third  compartment,  being  the  cut  or  canal  of  communication  between  the  two  harbours. 

9,666  cubic  yards  of  excavation,  chiefly  in  rock,  in  forming  the 
communication  between  the  two  harbours,  to  be  applied 

to  the  building,  at  4s 1,933  4 0 

,550  cubic  yards  of  excavation,  partly  in  rock,  in  forming  a low- 
water  track  on  either  side  of  the  canal  of  communication, 

at  10s 3,775  0 0 

drawbridge  across  the  canal  . ....  635  0 0 

iSoom-gate  and  crane  for  canal 250  0 0 

incidents,  at  10  per  cent.  659  6 5 

— 7,252  10  5 

Total  of  extended  plan  ....  £31,510  17  0-J 

2 S 
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Appendix  C. 
Peterhead. 
No.  212. 

Stevenson,  on  im- 
proving the  Har- 
bour. 


No.  213. 

Memorial  on  pro- 
posed improvemer. 
and  extension  of 
the  Harbours. 


Abstract  Estimate  of  extending  the  present  New  Quag  by  two  hauls  to  within  80  feet  of  the  No  ih 
Pier , exclusively  of  Port  Hendry.  ' m 


Compartment  from  new  quay  to  point  of  junction  with  the  seaward  leant,  as  shown 

Works  of  excavation  in  preparing-  for  foundation  of  outward  walls  .... 

1,100  cubic  yards  of  squared  masonry  in  face-walls,  at  30s 

5,066  cubic  yards  of  rubble  hearting  between  the  outward  walls,  laid  partly  by  hand 
and  partly  of  mound  stones  taken  from  the  works  of  excavation,  at  5s. 

1,207  cubic  feet  of  coping  on  the  inside  walls,  at  Is.  10if. 

'.863  superficial  yards  of  pitching,  at  7s.  6 d. 

Mooring  pawls  and  rings 

Incidents,  at  10  per  cent.  ........... 


in  the  plan. 
£•  s.  d. 
31  10  (J 
1,650  0 i) 

1,216  10  0 
110  12  10 
323  12  6 
12  15  0 
334  10  1 


Amount  of  compartment  second,  as  in  the  foregoing  statement 
Amount  of  canal  communication,  being  the  third  compartment  of  the  fore- 
going estimate  ...  ...  . . . . 


3,679  10  11 
15,239  G 3 

7,252  10  5 


Total  of  modified  plan 
Ditto  of  extended  plan 


26,171  7 7 
31,510  17  04 


Difference 


■ £ 5,339  9 
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No.  213. 

Memorial  in  regard  to  the  Harbours  of  Peterhead,  in  the  county  of  Aberdeen , North  Britain ; their 
proposed  improvement  and  extension ; and  their  fitness  for  being  formed  into  Harbours  of 
Refuge. 

March,  1844. 

The  east  coast  of  Scotland  is  very  much  exposed  to  the  heavy  seas  and  storms  of  the  German  Ocean, 
t It  is  much  frequented  by  vessels  of  every  description,  shipping  from  various  ports  in  Europe, 
America,  the  East  and  West  Indies,  and  other  parts  of  the  world,  on  their  passages  south  and  north. 

Between  the  Moray  Frith  and  the  Frith  of  Forth,  a distance  of  nearly  two  hundred  miles,  there  is 
no  sea  harbour  where  vessels  can  enter  at  all  times  of  the  tide.  Embayed  harbours  having  bars  or 
river  floods  are  not  calculated  to  form  Harbours  of  Refuge. 

Looking  to  the  numerous  vessels  which  frequent  the  east  coast  of  Scotland  at  all  seasons,  and  keeping 
in  view  the  extent  of  that  coast,  a Harbour  of  Refuge,  having  a sufficient  depth  of  water  at  all  times, 
would  be  of  the  greatest  importance  to  the  shipping  interest  of  the  country,  not  only  in  saving  lives 
and  property,  but  also  in  lessening  expense  to  those  engaged  in  the  maritime  trade. 

The  Harbours  of  Peterhead  are  situated  in  57°  30'  north  latitude,  and  1°  32'  west  longitude.  The 
town  of  Peterhead  stands  upon  the  most  easterly  point  of  land  in  Scotland,  and  its  Harbours  are 
equally  distant  from  the  Moray  Frith  and  the  Frith  of  Forth.  They  were  originally  partly  formed  by 
nature,  being  protected  by  two  small  islands,  and  they  have  been  divided  by  a road  or  causeway, 
running  east  and  west,  which  forms  a communication  between  them  and  the  main  land. 

The  South  Bay  of  Peterhead  extends  about  half  a mile  westward  of  the  entrance  to  the  South 
Harbour,  and  is  bounded  on  the  south  by  the  promontory  of  Salthousehead.  It  affords  excellent 
anchorage  for  vessels,  which  are  there  completely  sheltered  from  all  winds  coming  from  points  west  of 
S.S.W.  and  N.N.E. 

At  a very  early  period  the  situation  and  usefulness  of  the  Harbours  of  Peterhead,  divided  into  north 
and  south,  attracted  public  attention.  In  the  year  1705  an  act  of  the  Scottish  Privy  Council  was 
obtained,  authorizing  a voluntary  contribution  within  all  the  parish  churches  of  the  three  Lothians 
and  benorth  the  Forth,  for  building  and  repairing  the  Harbour  of  Peterhead;  and  in  the  year  1729 
Hie  Convention  of  Royal  Burghs  authorised  a voluntary  contribution  through  all  the  Royal  Burghs  in 
Scotland  for  the  same  purpose.  Neither  of  these  contributions,  however,  for  reasons  which  it  is 
unnecessary  now  to  mention,  took  place ; but  in  the  year  1735  the  Royal  Burghs  again  authorised  ;i 
voluntary  contribution  to  be  made  for  improving  these  Harbours,  and  which  was  made  accordingly. 

In  1773  the  Convention  of  Royal  Burghs,  on  considering  a report  from  the  Burghs  of  Aberdeen  and 
Banff  as  to  the  great  usefulness  of  the  Harbours  of  Peterhead  in  a national  point  of  view,  voted  a special 
grant  of  5O0Z.  towards  their  improvement. 

The  South  Harbour  is  protected  by  one  of  the  small  islands  which  have  been  mentioned,  called 
Keith  Inch,  on  the  east,  and  by  two  piers  built  of  granite,  according  to  a design  and  plan  of  the  late 
Mr.  omeaton,  about  the  year  1770,  on  the  south  and  west.  Previous  to  the  erection  of  these  piers 
(the  expense  of  which  was  defrayed  partly  by  a grant  from  Government,  and  partly  by  contributions 
trom  the  inhabitants),  the  improvements  of  the  Harbours  had  been  very  inconsiderable,  for  the  con- 
tributions received  from  the  Royal  Burghs  had  been  required  to  keep  the  old  bulwarks  in  repair, 
without  affording  the  means  of  augmenting  the  dimensions  of  the  Harbour.  After  the  piers  designed 
by  Mr.  bmeaton  bad  been  executed,  the  Harbour  began  to  be  enlarged  by  excavating  the  rock  po- 
ffom  the  inside  of  the  piers,  until  in  1806  the  Harbour  became  capable  of  containing  from 
50  to  00  sail  or  vessels  of  moderate  draft  of  water. 

In  the  year  1807  an  Act  of  .Parliament  was  passed,  entitled  “ An  Act  for  deepening,  enlarging, 
maintaining,  and  improving  the  Harbour  of  Peterhead,  in  the  county  of  Aberdeen.”  The 
F/tjti  6 atrr  iCt’  which  was  proved  to  the  satisfaction  of  the  legislature,  was  as  follows 

Whereas  the  Harbour  of  Peterhead,  in  the  county  of  Aberdeen,  is  of  the  utmost  importance 
to  navigation  in  general,  being  one  of  the  safest  and  most  accessible  harbours  on  the  east 
coast  of  Scotland,  and  much  resorted  to  by  shipping  in  the  coasting  trade,  and  might  he  greatly 
improved,  ana  rendered  still  more  beneficial  to  trade  and  navigation  if  the  said  harbour  were  deepened 
and  enlarged  so  as  to  admit  vessels  of  large  burden,  the  North  Bay  or  Harbour  properly  protected, 
and  a passage  or  communication  formed  between  the  North-and  South  Harbours.” 

This  Act  came  into  operation  on  the  1st  of  September  1807,  and  the  Trustees  named  in  it  applied  to 
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r imi'sioners  appointed  by  Parliament  for  applying  certain  balances  arising  from  the  forfeited  Appendix  C. 

t l£  °U'n  Scotland  towards  making  canals,  harbours,  and  other  public  works  there,  and  obtained  a 

«tatf,;om  t|,em  of  one  moiety  of  7800/.,  being  the  amount  of  an  estimate  by  the  late  John  Rennie,  Petickhuai>. 
I™"  ivil  engineer,  for  excavating  30,000  cubic  yards  of  rock  and  other  stulF  from  the  bottom  of  the  " 

arbour.  The  other  moiety  was  raised  by  voluntary  contributions  from  the  inhabitants  of  the  M V?', 

Srfrf  Peterhead.  The  Trustees  under  the  Act  likewise  became  contractors  for  the  above  work,  which  JJg(jd  imp,.ovePment 
was  completed  to  the  satisfaction  of  the  Commissioners,  as  appears  from  their  sixth  report,  wherein  aud  extension  of 
thev  state  in  reference  to  Peterhead  Harbour,  “ The  improvement  of  Peterhead  Harbour  was  completed  llle  Harbours. 

the  date  of  our  last  report,  and,  upon  final  inspection  at  the  close  of  the  year  1811,  it  appeared  that 
the  contract  and  agreement  between  us  and  the  Harbour  Trustees  had  been  fairly  executed  by  them  ; 
and  they  have  since  transmitted  to  us  a gratifying  report  of  the  benefit  derived  from  the  improvement 
thus  effected.  We  have  inserted  their  Report  in  the  Appendix,  and  refer  to  it  as  better-  authority  than 
nv  t]lat  can  be  produced. 

In  addition  to  the  estimated  sum  of  7800/.,  the  Trustees  under  the  Act  expended  6000/.  in  budding 
niers  and  in  forming  an  embankment,  so  as  to  make  a communication  with  the  Greenhill  Island,  and 
P making  excavations  from  the  bottom  of  the  Harbour. 

The  advantages  derived  from  these  improvements  are  detailed  in  the  Report  to  the  Commissioners 
already  referred  to,  which  forms  the  Appendix  to  tin's  Memorial,  No.  4. 

Notwithstanding  the  increased  accommodation  procured  in  the  South  Harbour  from  the  improve- 
ments before  mentioned,  and  the  additional  depth  of  water  thereby  obtained,  its  extent  was  found  still 
too  limited  to  accommodate  the  shipping  resorting  to  it  belonging  to  the  port,  and  those  seeking  its 
shelter  from  storms  and  contrary  winds.  It  could  not,  however,  be  extended  farther  into  the  land, 
without  purchasing  private  properly  at  a high  rate ; and  in  these  circumstances,  the  Trustees  were 
induced  to  turn  their  attention  to  the  North  Harbour. 

It  had  been  the  opinion  of  several  able  engineers  that  an  extensive  and  commodious  harbour  could 
be  built  in  the  North  Hay  of  Peterhead,  protected  on  the  south-east  by  the  Greenhill  Island,  and  that 
a cut  or  communication’  between  the  North  and  South  Harbours  would  then  render  these  harbours 
equal  to  any  in  Scotland.  , , ...  , 

Actino-  upon  the  plans  and  report  by  Mr.  Rennie,  the  Trustees  of  the  Harbour  accordingly  proposed 
to  construct  a pier  or  breakwater  from  the  Greenhill,  extending  400  or  500  feet  into  the  bay — to  form 
a dry-dock  in  the  Greenhill — and  to  build  a wharf,  extending  along-  the  face  of  the  embankment  which 
had  been  then  already  formed  between  the  South  Harbour  and  the  Greenhill.  The  advantages 
anticipated  from  these  works  were  that  the  North  Harbour  would  afford  accommodation  to  a greater 
number  of  vessels  than  the  South  Harbour,— that  it  would  have  a depth  of  water,  for  a considerable 
space  within  the  pier,  sufficient  at  all  times  to  admit  merchant  ships  of  considerable  burden, 
and  that  ultimately  a cut  or  communication  might  be  made  between  the  two  Harbours,  so  as 
to  unite  them,  ami  so  that  vessels  seeking  shelter  might  have  the  singular  advantage  of  entering  the 
Harbours  or  sailing  from  them  with  the  wind  at  any  point  of  the  compass.  . 

Under  these  circumstances,  the  Trustees  again  applied  to  the  Commissioners  for  disposing  of  the 
balances  of  the  Forfeited  Estate*  Fund,  offering  to  advance  10,000/.  towards  the  above  purposes,  t the 
Commissioners,  on  the  part  of  the  public,  would  advance  an  equal  sum.  The  Commissioners  granted  t e 
request  of  the  Trustees,  and  sent  the  late  Mr.  Thomas  Telford,  civil  engineer,  to  investigate  in  regard 
to  the  proposed  harbours,  and  to  prepare  plans  and  estimates  for  having  the  proposed  improvements 
executed.  After  Mr. Telford  had  given  in  plans,  with  estimates  and  specifications,  the  Harbour 
Trustees  again  became  contractors,  and  the  work  made  rapid  progress  until  the  23rd  and  24th  days 
of  October  1819,  when  a violent  storm  happening,  overthrew  and  did  great  damage  to  the  unfinished 
pier.  The  loss  was  estimated  at  3400/. ; hut  the  Trustees  again  applied  to  the  Commissioners,  and 
obtained  a sum  towards  repairing  the  damage.  . ..  . 

The  North  Harbour  was  shortly  afterwards  completed,  in  terms  of  the  contract,  and  the  following 
report  in  regard  to  it  is  contained  in  the  Ninth  Report  of  the  Commissioners  “ Peterhead  Han  our. 

— The  flourishing  town  of  Peterhead  is  situated  on  the  coast  of  Aberdeenshire,  and  occupies  a more 
easterly  position  than  any  other  place  in  Scotland.  A rocky  island  now  joined  to  the  shore,  called  the 
Greenhill,  forms  a North  and  South  Harbour.  The  latter  bus  hitherto  been  in  use,  and  towards 
deepening  this,  and  extending  the  western  pier,  we  granted  a moiety  of  7800/.,  the  Harbour  Trustees 
raising  the  other  moiety,  and  also  2076/.,  which,  with  the  above  sum,  had  been  carefully  expended  on 

the  South  Harbour  in  the  year  1811.  TJ.  . , e 

“The  ground  on  which  the  town  stands  belongs  in  property  to  the  Merchant  Maiden  llospi  a o 
Edinburgh,  and  the  Trustees  then  began  to  turn  their  attention  to  the  Northern  Harbour,  by 
improvement  of  which  they  hoped  not  only  to  obtain  deeper  water,  and  to  double  their  sheltered  spa.ee, 
but  also  to  ensure  an  easy  entrance  into  one  of  the  two  harbours,  from  whatever  quarter  the  wind 
might  blow  ; with  this  intention  they  raised  10,000/.,  and  applied  to  us  for  aid,  and  to  the  like  amount, 
uhich  we  were  enabled  to  grant  in  the  year  1818.  . . , 

“ The  protecting  pier  extends  470  feet  in  a line  directly  northward  from  the  high-water  mark  ot  the 
Greenhill  before  mentioned,  half  that  distance  into  the  sea  from  the  low-water  mark,  the  inside  wall 
being  founded  on  caissons,  and  the  curved  end  of  the  pier  extends  towards  the  west  SO  feet,  founded 
also  on  caissons,  10  feet  under  low-water  mark,  which,  with  the  usual  rise  of  tide,  is  sufficient  for  the 
entrance  of  the  largest  vessels  employed  iu  the  Greenland  fishery.  _ 

“ The  solidity  and  construction  of  this  pier  were  such  as  the  exposure  of  the  situation  seemed  to 
require;  hut  the  violent  storm  which  happened  on  the  23rd  and  24lli  ot  October  1819  overthrew  so 
much  of  the  unfinished  masonry  that  the  damage  was  estimated  at  3400/.,  one-lialf  of  winch  the 
Trustees  offered  to  contribute,  but  were  unable  to  take  the  whole  upon  themselves.  In  this  emergency 
they  again  applied  to  us,  and  subsequently  to  Parliament,  without  success,  and  thus,  all  other  means 
filing,  -we  were  at  last  constrained  to  appropriate  to  the  restoration  of  the  Peterhead  Pier,  and  that  of 
Banff  (which  had  suffered  in  the  like  manner),  certain  sums  already  assigned  to  other  improvements, 

, definitively  accepted  by  contribution  of  equal  sums.  , , . 

The  basis  of  the  new  Pier  at  Peterhead  has  been  widened  by  the  mode  of  reparation  adopted,  and  its 
Ppwer  of  resistance  proportionally  increased.  It  is  nearly  finished,  as  is  also  the  deepening  of  the 
vVorth  Harbour  and  the  wharf  wall  at  the  root  of  the  pier.  A spacious  graving-dock  is ? included  in 
e same  contract,  as  a concomitant  improvement  for  the  completion  of  the  new  Harbour. 

. 14th  day  of  October  1822,  the  Trustees  were  paid  the  balance  due  to  them  by  the  Commis- 

sioners, the  contract  having  been  previously  fulfilled  on  their  part. 
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Appendix  C.  The  improvements  made  on  the  Harbours  up  to  this  period  were  not  only  of  <*reat  local  1 

great  public  utility;  and  no  better  evidence  perhaps  can  be  exhibited  of  this  than  bv  comm,',--1 

■tetekubad.  number  of  windhound  vessels  which  took  shelter  in  the  Harbour  of  Peterhead  with  those  whi  h“  v 

No  213.  shelter  in  the  Harbour  of  Ramsgate  (on  which  latter  so  much  of  the  public  money  has  been  cxl*1  l°a\ 

during  the  seven  years  which  followed  the  improvement  of  eachresnectivelv.  A _i. 4 nu“) 

™'0g  this 


pcsed  improvement  will  be  found  in  the  Appendix,  from  which  it  appears,  that,  while  the  number  of  wind-bound  tress 7 
and  extension  of  which  took  shelter  in  Ramsgate  was  only  984,  the  number  which  resorted  to  Peterhead  . 

the  Harbours.  boats,  was  1954.  ’ Lxclusive°f 


Since  1822  many  additions  and  important  improvements  have  been  made  upon  both  harbours  anl 
large  quantity  of  rock  and  other  stuff  has  been  removed.  The  most  important  addition  is  a pier  on  th* 
north-west  boundary  of  the  north  harbour,  which  cost  upwards  of  6000/.  1 tfte 

The  first  Act  of  Parliament  for  improving  the  harbours  of  Peterhead  was  obtained  in  1801 
continue  for  21  years  only,  and  therefore  it  became  necessary  subsequently  to  apply  for  a new  Act 
This  was  accordingly  done  in  1827,  when  an  Act  was  obtained  with  additional  powers  to  the  Trusted 
and  unlimited  in  duration.  e ’ 

The  area  of  the  south  harbour  is  6-6  imperial  acres.  The  area  of  the  north  harbour  is  10‘8G  imperial 
acres.  The  length  of  the  south  quay  of  the  south  harbour  is  4S0  feet ; its  greatest  breadth  is  42  feet  • th* 
height  from  the  base  to  the  top  of  the  parapet  40  feet.  The  extreme  length  of  the  'vest  quay  is  653  feet  ■ th» 
length  of  the  parapet  352.*  feet;  the  height  of  the  parapet  26  feet ; and  the  greatest  breadth  at  entrance 
90  feet.  The  total  length  of  the  quays  at  the  north  harbour  is  2219  feet,  and  the  area  of  these  quays  4 
acres,  3 roods,  and  2S  [roles.  ' ' 

The  number  of  vessels  belonging  to  the  port  of  Peterhead  at  present  is  72,  and  their  ton 
nage  12,701. 

As  regards  the  shipping  belonging  to  the  port  of  Peterhead,  the  accommodation  in  the  present  harbours 
is  sufficiently  extensive,  although,  were  the  improvements  after  mentioned  to  take  place,  the  ship-owners 
of  Peterhead  would  participate  in  them  along  with  the  shipping  interest  in  general.  But  Peterhead  has 
now  become  of  national  importance  as  regards  the  herring  fishery, — the  quantity  caught  annually 
averaging  from  50,000  to  65,000  barrels;  and  it  being  recognised  as  ’the  best  herring-fishing  station  on 
the  cast  coast  of  Scotland,  the  accommodation  for  this  branch  of  trade  is  fully  occupied,  and,  were 
there  more  accommodation,  there  can  be  no  doubt  that  it  would  be  occupied. 

The  great  importance  however  of  the  harbours  of  Peterhead,  in  a national  point  of  view,  is  the  shelter 
and  accommodation  which  they  afford  to  vessels  requiring  protection  from  storms  or  adverse  winds. 
The  importance  which  these  harbours  have  attained  in  this  particular,  it  will  be  seen,  has  been 
recognised  and  acknowledged  for  upwards  of  120  years,  and  as  a proof  of  it  at  the  present  time,  it  may 
be  mentioned  that  on  an  average  of  the  last  ten  years,  vessels  to  the  number  of  237  have  annually  found 
shelter  and  protection  in  the  harbours  of  Peterhead.  The  numbers  in  each  year  are  stated  in  the 
Appendix,  No.  7. 

The  situation  of  Peterhead,  too,  renders  it  a very  convenient  place  of  call  for  vessels  from  foreign 
ports  bound  to  the  east  coast,  as  well  as  for  vessels  from  ports  in  the  Baltic,  and  the  northern  ports  in 
■fcurope  generally,  whether  bound  to  the  east  or  west  coasts;  and  at  all  seasons  of  the  year  many  vessels 
put  in  there  for  that  purpose.  Vessels  from  the  Baltic,  likewise,  and  the  coast  of  England,  when  bound 
to  the  northward,  or  when  driven  thence  during  storms,  generally  make  ihe  land  of  Buclianness, 
which  is  distant  about  two  miles  from  Peterhead,  and  situated  on  the  south  side  of  the  South  Bay,  and 
on  which  a lighthouse,  which  has  proved  of  the  greatest  importance  to  the  navigation  of  the  coast,  lias 
•een  erected  since  1827.  To  vessels  in  either  of  these  circumstances,  when  overtaken  by  storms  or 
contrary  winds,  were  the  harbours  of  Peterhead  of  sufficient  depth  of  water  to  admit  for  shelter  the 
arger  class  of  merchant  ships,  as  these  vessels  generally  are,  their  importance  would  be  very  greatly 
enhanced.  W hile  affording  shelter  and  safety  to  such  vessels,  they  would  save  them  the  risk  of  being 
riven  on  the  land  m westerly  gales,  and  enable  them  to  take  advantage  of  the  first  favourable  wind  to 
make  their  ports  of  destination. 

The  harbours  of  Peterhead,  especially  the  south  harbour  anr!  the  inner  north  harbour,  hove  been 
formed  out  ot  the  granite  rock  which  protects  them  on  all  sides.  This  rock  in  the  bottom  of  the 
harbours  is  m a gradual  state  of  decomposition,  but  this,  notwithstanding,  it  is  perhaps  as  difficult  to 
remove  as  it  it  were  Iresh  rock,  while  it  is  of  no  value  as  stone  after  being  removed.  The  south 
harbour  and  the  southmost  half  of  the  north  harbour  are  tide  harbours,  mid  are  dry  at  spring  tides. 
Ihe  general  rise  of  the  tide  at  springs  is  11  feet  6 inches,  and  at  neaps  5 feet  6 inches. 

ine  average  depth  of  water  at  springs  is,  in  the  south  harbour  11  feet  6 inches  ; in  the  southmost 
•alt  of  the  north  harbour  11  feet ; and  the  northmost  half  of  it  Is  feet  6 inches ; and  at  neap  tides  the 
average  depth  of  water  in  the  south  harbour  is  8 feet  6 inches;  in  the  southmost  half  of  the  north 
harbour  8 feet;  and  the  northmost  half  of  it  12  feet  6 inches. 

P°ti  referring  to  the  plan  it  will  be  seen  that  the  mouths  of  the  harbours  lie  in  opposite  directions, 
n “foe  south  and  the  other  to  the  north,  and  that  they  are  separated  from  each  other  by 

this  nimm  I 3 1 16  ?and  ®ndSe*  Tde  sea  formerly  at  high  water  passed  between  the  harbours,  anil 

r,  aS  efFe,ct  a Permanent  communication  between  the  town  and  the  islands  of  Keith 

i™  , , e,  advantages  ot  a cut,  canal,  or  communication  between  these  harbours  have 

is  ^ 7 be®n,se®n>  for  more  than  a century,  but  still  remain  to  be  accomplished.  It 

1.1  , distant  period  the  Trustees  of  the  harbours  might  from  the  ordinary  revenue  be  able 

2 5?*  °1  Cana  t0  the,W l)f  lhe  Presem  harbours  at  their  highest  level  where  they  meet  the 

of1  tvnfprVJrtiil  I18), '°WMVe(r  W0U  d a^ect  hut  a very  partial  improvement,  as  only  vessels  of  small  draft 
. , , , d.  a ,eo  P^  from  t]le  one  harbour  to  the  other,  while  vessels  of  large  draft  of 

Z fl  v,1,"  p t6-r  SltUatIOn  l!lan  they  are  at  present.  The  harbours  of  Peterhead  are  of  so 

.and  natl0nal  importance  that  the  Trustees  would  not  feel  themselves  justified  in  uniting 
JlThr.tiZVZJ  7-?  1°  7akt them  mo8t  extensively  useful,  nor  would  they  do  this  without 

of  those  iote^l  fa  lS,  in,srest  of  tlie  “T-  “d  ““"“S  the  se",imenli 

.mSj*  S iS  ayddifi0Ml  fcPth  of  water  over  tie  whole  of  tile  south  harbour,  and  a con- 

r„Mf  fwe  T*  h,arbo“r>  ” ““f  vessels  of  the  largest  burthen  might  never  be  neaped.  Pear 

feet  ot  additional  depth  m the  general  case  would  effect  this  most  important  object;  but  as  a national 
b?f  ’ “ot  *ess  tb™  6 feet  of  additional  depth  might  be  more  advisable. 

-v  n.f  t i det“tl°n  of  numerous  vessels  which  find  shelter  and  are  windbound  in  the  harbours 
ot  1 e ter  head  arises  from  two  causes,  the  vessels  either  being  neaped  or  detained  by  contrary  winds 
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ii.  wbours  deepened,  and  a cut  or  canal  made  between  them,  neither  of  these  causes  would 
were  the  woultl  be  detained  a single  day  beyond  what  might  he  required  from  the  state  of 

“ilir  and  thus  a very  great  saving  would  he  effected  to  the  shipping  interest  frequenting  the  IwruxmiAII 
‘ Vcoast  of  Scotland,  and  requiring  to  enter  the  harbours  of  Peterhead.  But  this  is  not  all,  for  ^ Jls, 

‘“‘  ears  to  be  a fact  tlmt  many  vessels  rather  run  the  risk  of  remaining  at  sea  than  being  detained  in  Memoriill  „„  p0_ 
hi  arbours  of  Peterhead  by  being  neaped,  or  by  contrary  winds,  and  that  at  the  risk  of  the  lives  ot  pClseci  improvement 

v nnd  damn-re  to  the  vessels  themselves.  and  extension  of 

if  whnurs  of  refuse  tend  to  promote  the  interests  of  the  shipowners,  to  save  the  lives  of  the  crews,  the  Harbours, 
i . nrpiqerve  the  property  of  the  merchants,  no  place  between  the  friths  of  Moray  and  Forth  seems 
11,0  many  advantages  for  that  purpose,  or  to  have  been  so  long  looked  to  and  recognised  by 
t0  ties  competent  to  bulge,  as  Peterhead,  standing  as  it  does  on  the  eastmost  point  of  Scotland,  projecting 
So  the  sea— its  harbours  protected  by  the  two  islands  before  mentioned,  and  having  been  known  as 

excav^ing6 o^rocT^ielow*  the  low  water  of  ordinary  tides  would  no  doubt  be  attended  with  very 
considerable  expense.  It  might  be  done  either  by  cofferdams,  or  by  excluding  the  sea  altogether, 

3 forming  the  harbours  into  cofferdams;  and  if  this  latter  mode  were  preferred,  one  of  the  har- 
bours could  be  kept  open  during  the  lime  the  works  in  the  other  were  under  execution.  But  the  proper 
plans  to  be  followed  would  depend  upon  the  report  of  an  engineer  of  abilities  and  experience,  who  would 

beThie  T?uS«s  of  the6  Ha°rboure  wSerUie  Act  of  Parliament  1827  are  bound  to  apply  the  rates  and 
duties  in  payment  of  the  interest  of  the  money  borrowed  in  virtue  of  the  powers  contained  in  the  Act,  in 
defrayin'*'  the  necessary  expenses  of  management,  keeping  the  present  works  in  repair,  m gradual 
liquidation  of  the  debt,  and  in  executing  such  additional  works  as  the  state  of  the  funds  may  admit.  No 
nart  of  the  revenue  can  be  applied  to  any  other  purposes.  , , , , e . , , 

P Were  government  to  approve  of  rendering  the  harbours  of  Peterhead  harbours  of  refuge,  and  to 
cunt  tlAccessary  means  for  doing  so.  it  appeals  probable  that  a moderate  rate  of  interest  might  be 
mill  oil  the  sum  to  be  advanced  from  the  additional  rates  and  Jut.ee  tvluch  might  he  co  lecteil  In 
consequence  of  ll.e  additional  nccommodalion,  after  providing  for  the  interest  ot  the  present  ddts  the 
gradual  liquidation  thereof,  anil  other  necessary  expenses  under  the  Act  ot  Parliament.  In  lha  me  toiq 
the  harbours  mi-lit  be  both  extended  and  further  protected  ; but  the  deepening  and  connecting  them  by 
a eTrSo  it  appears  to  he  the  first  and  greatest  object,  would  be  likewise  a matter  ot  nattonal 

™TheWpre?ent  Memorial  has  been  drawn  up  under  the  authority  ?F  the  Parliamentary  Trustees  of  the 
Harbour  with  the  view,  ill  the  first  instance,  of  giving  information  to  the  shipping  Interest,  and,  if  the 
improvements  contemplated  meet  the  approbation  of  shipowners  genera  ly,  with  the  " “'‘™  °,f 

mating  application  to  Parliament  for  the  necessary  means  to  carry  these  improvement*  mto  eff et  and 
thereby  to  make  the  harbours  of  Peterhead  more  available  as  harbours  of  refuge  on  the  east  coast  ot 
Scotland. 


Report  of  David  Stevenson,  Esq.,  F.R.S.1!.  & M.Inst.  C.E.,  Engineer  to  ConoeMion  of  llmjal 
Burghs  of  Scotland,  tm  the  Harbour  of  Peterhead. 

Gentlemen,  Edinburgh,  January  25,  1841.  2R 

In  the  months  of  September  and  October  last  I made  two  careful  inspections  of  Peterhead  Stevenson,  on  im- 
Harbour,  and  attended  meetings  of  the  trustees,  from  whom  instructions  were  proving  the  Hm- 

survey  of  the  harbour,  and  lo  procure  sucl,  information  as  was  necessary  to  enable  me  to  form  a les  n , 1 oul . 
and  estimate  for  its  improvement.  While  on  the  spot,  opportunity  was  taken  to  obtain  the  evidence 


oi  several  seafaring  persons  poshchhiug  111UUH1.L1.  wiimiw-Rv  P,  • • . i .-.wnfitrorl 

regards  the  nature  of  the  Irade  and  the  slate  of  the  harbour;  and  having  since  that  time  procured 
minute  plan,  and  sections,  and  carefully  considered  the  subject  m all  Us  borings,  I have  now  » 

^Tte'memmw'X'awn^ bj° Provost  Gray  in  1814  contains  so  full  and  clear  a digest  ”f ’“‘“J 
and  present  condition  of  the  Harbour  of  Peterhead,  that  it  appeals  unnecessary  to  devote  any  par  of 
this  Report  to  tbe  discussion  of  Unit  interesting  branch  of  the  inquiry,  and  I would  rat  er  refer  to 
that  document  for  all  such  infer, nalion.  I shall,  therefore,  in  the  introductory 
my  attention  to  a few  general  views  respecting  the  establishment  of  a Har  our  ° 

coast  of  Scotland,  and  to  some  circumstances  specially  relating  to  1 eter  head,  which  have  been  mo  e 
immediately  suggested  by  the  late  inquiry  which  was  instituted  at  that  place,  an  y y 

harbour,  which  has  just  been  completed.  . ,u 

That  portion  of  the  eastern  coast  of  Scotland  which  stretches  from  the  Firti  o , • 

Of  Inverness  and  Cromarty  is  about  250  miles  in  length,  and  throughout  its  whole  extent  there  i sno 
place  of  safety  to  which  vessels  can  at  all  times  run  when  overtaken  by  eas  er  y ga  e . ... 

happened  that  vessels,  after  being  abreast  of  Aberdeen  and  other  ports  °f  that  district  to  wfceh  they 
were  bound,  have  occasionally  been  forced  to  run  for  shelter  to  the  Firth  of  Bort  0 ’ , 

Krth  of  Cromarty  on  the  north,  being  driven  from  100  to  150  miles  out  of  their  ( eourse  The  c ass 

and  number  of  shipping  which  are  subjected  to  such  detentions  and  dangers  are  y n • , 

portant  in  a commercial  point  of  view;  for,  besides  incliidiiig  within  its  1 limits  Dun  3 , 

Montrose,  Aberdeen,  Peterhead,  Banff,  and  many  smaller  ports,  the  line  of  coast  refer  ed  to  is  more 
or  less  frequented  by  the  whole  of  the  shipping  engaged  in  the  Greenland  whae  g 
northern  trade  of  Scotland,  including  that  of  the  Orkney  and  Zetland  Islands,  and  is  also j 
by  all  vessels  from  the  south  which  approach  or  leave  the  German  Ocean  by  the  nor  1 P 0 . 

the  Pentland  Firth  or  the  Caledonian  Canal.  It  is  therefore  obviously  a much  frequented  ““ 

m proof  of  this,  it  is  only  necessary  to  refer  to  the  returns  of  the  collector  of  due  f , 

Lighthouse  at  Aberdeen,  from  which  it  appears  that  during  the  year  184j  the  ve  P e> 
station  amounted  to  no  fewer  than  11,453  sail,  exclusive  altogether  of  those 1 which  wer®  ' 

of  boats  under  fifteen  tons  burden,  of  which,  as  being  exempt  from  light  dues,  n P ‘ 
That  this  large  fleet  of  shipping  engaged  in  navigating  a generally  rocky  and  ang  • 

of  250  miles  in  extent  should  have  been  so  long  unprovided  with  the  means  of  shelte 
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mediate  point  between  the  Firths  of  Forth  and  Cromarty  (the  only  accessible  anchorages  in  all  stale 
of  the  weather),  can  only  be  accounted  for  from  the  fact  that  its  configuration,  generally  speaking 
affords  few  facilities  for  the  establishment  of  an  asylum  harbour  without  incurring  a considerable  out1 
lay.  The  natural  inlets  of  the  Tay,  the  Esk,  and  the  Dee  are  obstructed  by  sandbanks  and  bars,  while 
the  other  bays  which  occur  are  not  deeply  indented,  and  afford  but  a small  amount  of  shekered’water 
P.ut  although  these  are  the  general  features  of  the  coast,  there  are  nevertheless  particular  parts  ofitto 
which  the  attention  is  at  once  directed  as  presenting  certain  facilities  for  the  establishment  of  harbours- 
and  after  minute  inspection,  and  long-continued  investigation,  I am  of  opinion  that  there  is  no  point  in 
the  whole  district  alluded  to  which  possesses  so  many  physical  advantages  for  the  formation  and  main- 
tenauce  of  a harbour,  either  on  a modified  or  a large  scale,  as  the  Promontory  and  Bay  of  Peterhead 

The  favourable  characteristics  of  Peterhead  consist  genera////  in  its  advantageous  position  on  the 
coast,  and  locally  in  the  natural  facilities  presented  by  it  for  the  formation  and  maintenance  of  a 
harbour  of  refuge. 

Its  general  qualifications  consist  in  its  being  situated,  as  the  trustees  are  aware,  on  the  most 
eastern  promontory  of  Scotland,  and  therefore  forming  the  turning  point  of  the  coast;  while  it  is  fur- 
ther to  he  observed  that  it  is  not  far  from  being  midway  between  the  Firths  of  Forth  and  Cromartv  • 
from  which  circumstances  it  may  be  fairly  argued  that  an  accessible  harbour  at  that  point  would  prove 
very  generally  serviceable  to  shipping,  and,  on  the  whole,  perhaps,  would  be  more  usefully  situated 
than  if  placed  nearer  to  either  of  the  important  roadsteads  above  mentioned. 

But  whatever  general  recommendations  Peterhead  may  possess,  these  are  unquestionably  of  small 
importance  compared  to  its  very  valuable  local  facilities ; more  especially  when  it  is  kept  in  view  that 
the  want  of  funds  for  constructing  a harbour  on  an  iron-bound  and  otherwise  disadvantageous  shore 
is  the  great  obstacle  which  has  hitherto  obstructed  the  establishment  of  a refuge  harbour  for  the 
east  coast  of  Scotland,  and  that  it  is  therefore  of  primary  importance  to  adopt,  as  the  site  of  any 
extended  works  for  such  a purpose,  the  situation  which,  from  its  superior  natural  facilities,  is  best  cal- 
culated lo  afford  the  desired  accommodation  at  the  smallest  expense. 

These  local  advantages  I shall  proceed  briefly  to  point  out,  and  for  this  purpose  it  will  be  necessary 
to  refer  to  the  accompanying-  Plan  No.  I,  on  a small  scale,  which  is  taken  from  the  Admiralty  Survey. 
From  this  it  will  be  observed  that  the  coast  at  Peterhead  assumes  the  form  of  a promontory,  having 
to  the  north  an  exposure  open  to  all  winds  from  east  to  north,  and  to  the  south  an  indentation  of  about 
a mile  in  depth,  forming  what  is  called  Peterhead  Bay,  well  marked  on  the  south  by  the  sea-light  of 
Buchanness.  This  bay  is  open  to  winds  from  east  to  south,  but  is  nevertheless  generally  acknow- 
ledged to  be  the  most  useful  anchorage  on  this  line  of  coast,  and  is  indeed  the  only  achorage  shown 
on  the  Admiralty  Survey.  At  the  extremity  of  this  promontory,  and  separated  from  it  by  a narrow 
sound,  there  was  originally  an  insulated  rock,  called  Keith  Island,  which,  however,  is  now  connected 
with  tjie  mainland  by  means  of  an  artificial  mound  or  embankment.  This  island,  which  now  forms  a 
natural  breakwater  for  the  North  and  South  Harbours,  may  be  described  as  about  half  a mile  in 
length  and  quarter  of  a mile  in  breadth.  The  alveus  or  bottom  between  it  and  the  shore  is  composed 
of  rock,  and  its  configuration  is  such  that  both  its  north  and  south  extremities  form,  with  the  adjoin- 
ing shore,  indentations  or  creeks  which  maintain  a good  depth  of  water  for  some  distance  landwards. 
These  indentations  or  small  bays  are  the.  present  North  and  South  Harbours  of  Peterhead.  But  this 
island  not  only  shelters  the  interior  of  the  present  harbours  (which  aggregately  are  about  seventeen 
acres  in  area), but,  as  will  be  readily  seen  by  examining  the  plan  referred  to,  its  extremities  formapro- 
tectiou,  to  a great  extent,  for  the  north  and  south  entrances — lor  whatever  be  the  direction  of  the 
wind,  the  waves  are  invariably  more  or  less  broken  by  the  outlying  rocks.  From  this  explanation, 
then,  it  will  be  understood  that  the  present  harbours  of  Peterhead  are  natural  creeks  or  sheets  of  water 
between  Keith  Island  and  the  mainland  ; the  interior  being  in  a great  measure  sheltered  without  the 
aid  of  artificial  works  by  the  island  itself,  and  their  entrances  formed  by  piers  which  are  also  to  a 
great  extent  under  the  lee  of  its  projecting  extremities.^ 

Another  advantage  attending  the  locality  of  Peterhead  consists  in  the  formation  of  the  adjoining 
coast,  which  is  almost  entirely  granite  rock,  the  beach  being  quite  free  from  sand.  This  circumstance, 
(which  is  probably  in  a great  measure  due  also  to  the  prominent  position  of  Peterhead  beyond  the 
general  line  of  coast,)  when  viewed  in  connexion  with  the  deep  water  already  existing  around  Keith 
island,  renders  the  situation  peculiarly  fitted  for  the  establishment  of  a harbour  upon  a large  scale; 
and  although  sand  does  occur  in  the  bay  considerably  seaward,  it  is  so  far  removed  as  to  leave  no 
ground  for  apprehending  that  any  alteration  of  the  currents  consequent  on  the  construction  of  new 
woiks  will  cause  accumulations  of  sand,  which,  it  is  well  known,  have  occurred  to  a greater  or  less 
extent  in  many  of  the  harbours  on  the  east  coast  of  Scotland  ; and  in  some  instances,  where  exten- 
sive marine  works  have  been  executed  in  the  vicinity  of  such  dangers,  the  depositation  has  increased 
to  such  a degree  as  in  a short  time  greatly  to  destroy  their  utility.  I shall  only  notice  further,  in 
adverting  to  the  natural  facilities  of  the  situation,  the  immediate  proximity  of  the  Bay  of  Peterhead, 
which,  as  already  mentioned,  is  the  best  anchorage  on  this  coast,  and  also  the  abundance  of  durable 
materials  for  marine  works  afforded  by  the  well-known  granite  quarries  of  that  district,  which  are  in 
the  immediate  vicinity  of  the  town,  and  from  which  the  existing  piers  and  quays  have  been  entirely  built. 

From  this  brief  sketch  it  will,  I think,  be  apparent  that  the  natural  advantages  of  this  locality  ere 
of  no  ordinary  kind,  and  may  well  justify  the  opinion  which  1 have  formed,  that  it  is  the  best  situation 
for  the  establishment  of  a harbour  of  refuge  on  the  eastern  shores  of  Scotland.  All,  indeed,  who 
are  acquainted  with  the  coast  will,  I think,  readily  admit  that  there  is  no  other  place  which  presents 
the  same  extent  and  combination  of  advantages  such  as  have  been  described,  consisting  of  natural 
shelter,  well  marked  by  day  and  by  night— good  anchorage  ground— deep  water— absence  of  sand— 
and  abundance  of  durable  building  materials,  which  are  elements  of  the  highest  importance  in  the 
successful  formation  and  future  maintenance  of  a harbour. 

The  gradual  advancement  of  the  port  is  fully  described  in  the  memorial  already  alluded  to,  the 
works  having  been  at  various  periods  designed,  executed,  and  reported  on  by  Messrs.  John  Smeaton, 
John  Rennie,  Thomas  Telford,  and  Robert  Stevenson.  They  now  consist,  as  has  been  already  noticed, 
of  the  North  and  South  Harbours,  the  former  being  11  and  the  latter  6 acres  in  area.  The  depth  at 
the  entrance  to  the  North  Harbour  is  9 feet,  and  that  at  the  South  8 feet  at  low  water  of  ordinary 
spring  tides  rising  11  feet  6 inches.  Their  relative  positions  will  be  best  seen  by  referring  to  the 
accompanying  enlarged  plan,  No.  II.,  which  has  been  made  from  a survey  lately  taken  under  my  direc- 
tion, and  represents  more  minutely  than  former  plans  the  low-water  outlines,  and  also  the  soundings  in 
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e harbours  and  adjoining  bays,  towards  the  accurate  delineation  of  which  this  survey  was  partial-  Ai-pendixC. 

lafR  fVi're'tiroceedinff  to  state  my  views  as  to  the  proposed  improvements,  and  the  manner  in  which  1 eterhbad. 

“e  ' ll  he  best  effected,  it  mav  he  proper  to  refer  shortly  to  the  notes  of  evidence  kindly  afforded  at  2i4. 

mvTnst'visit  to  Peterhead',  a copy  of  which  is  appended  to  this  Report.  That  evidence  was  given  in  Steve  on  im 
examinations  of  the  parties,  and  is  valuable  as  coining  from  persons  of  practical  experience  Roving  the  Har- 
s p,  acquaintance  with  the  port.  It  is  also  highly  satisfactory  on  account  of  the  remarkable  uni-  l)0Ur> 
r"  iv=of  opinion  which  pervades  the  whole  of  the  evidence,  and  although  some  of  the  persons 
vl-eWS  peculiar  to  themselves,  still  it  will  be  found  that  even  these  views  are  not  incon- 
e.*®ml  ^h  tbe  main  points  of  the  question,  on  which  all  are  agreed,  hut  are  exactly  what  might  have 
hen  looked  for  when  various  intelligent  persons  review  a subject  embracing  a diversity  of  points, 

1'cli  of  course  present  themselves  to  different  minds  in  different  degrees  of  importance.  Without 
Join0,  minutely  into  the  evidence,  it  is  perhaps  only  necessary  to  observe  generally,  that  the  following 
ficts^and  opinions  seem  to  be  admitted  by  all  parties. 

The  bay  of  Peterhead  is  acknowledged  to  be  the  best  anchorage  on  this  dangerous  coast.  The 
entrance  to  the  South  Harbour  is,  on  the  whole,  slated  to  be  good,  even  in  its  present  state,  but  admits 
of  improvement,  by  the  removal  of  the  Maw  Rock.  No  day  occurred  last  year  in  which  a vessel 
could  not  take  the  South  Harbour  on  account  of  sea  or  wind,  and  it  is  asserted  that  if  a vessel  can 
live  in  the  sea,  she  can,  at  proper  time  of  tide,  and  under  proper  management,  take  the  South  Har- 
bour  Vessels  have  occasionally  been  injured  or  wrecked  in  Inking  the  harbour,  but  such  accidents 
chiefly  occurred  previous  to  the  removal  of  certain  rocks  which  incommoded  the  entrance,  and  no 
vessel  ever  received  injury  at  her  berth  in  this  harbour,  which  is  said  to  be  very  still.  The  winds 
which  cause  the  greatest  run  at  the  entrance  of  the  South  Harbour  make  comparatively  smooth  water 
at  the  North  ; and,  in  like  manner,  the  winds  which  cause  most  sea  at  the  entrance  of  the  North,  give 
smooth  water  at  the  South.  The  South  Harbour  has  not  been  cleared  for  four  years,  and  the  deposit, 
which  is  very  trifling,  is  supposed  to  be  in  a great  measure  produced  by  the  sewers  of  the  town, 
which  discharge  themselves  into  it.  , , „ . , , . , 

The  North  Harbour,  on  the  other  hand,  is  more  exposed,  and  but  for  its  greater  depth  of  water  is  by 
no  means  so  good,  being  neither  so  sheltered  nor  so  easy  of  access  as  the  South.  The  outer  or  deep 
water  part  of  the  basin  is  at  times  unsafe,  but  the  inner  part  is  perfectly  secure,  although  even  it  is 
said  lo  be  more  exposed  to  the  run  of  the  sea  than  any  part  of  the  South  Harbour.  The  improve- 
ments which  these  parties  have  suggested,  and  the  order  as  regards  importance  in  which  they  appear 
to  be  Generally  regarded,  are — the  removal  of  the  Maw  Craig,  the  deepening  of  the  present  harbours, 
and  the  formation  of  a short  cut  or  canal  between  the  two  harbours,  so  as  to  make  either  entrance 
available  for  ingress  and  egress  according  to  the  state  of  the  wind ; and  farther,  while  a few  Persons 
advocated  a slight  extension  of  the  South  Pier,  and  also  an  additional  covering  pier  for  the  North 
Harbour,  all  were  agreed  that  if  works  on  an  extended  scale  were  undertaken,  these  should  be  formed 
in  the  Bay  of  Peterhead,  and  in  connexion  with  the  South  Harbour.  _ 

This  general  statement  of  evidence  acquiesced  in  by  all  who  were  examined  on  the  subject,  agrees 
completely  with  my  own  preconceived  ideas,  formed  alter  a minute  examination  of  the  place,  (and 
stated  in  evidence  before  the  Tidal  Harbours  Commissioners  on  their  visit  to  Peterhead  in  September 
last),  and  I have  consequently  had  increased  confidence  in  laying  out  the  works  for  the  improvement 
of  the  harbour,  which  I have  now  the  pleasure  of  submitting  for  the  consideration  of  the  trustees. 

These  works  are  represented  in  the  accompanying  Plan,  No.  II,  and  have  been  devised  so  that 
they  may  either  be  taken  progressively  or  simultaneously,  and  may  be  executed  as  a whole  design  or 
in  part  only,  as  may  best  suit  the  views  and  resources  of  the  trust. 

The  most  important  operation,  and  that  which  calls  first  for  the  exertions  of  the  trustees,  is  un- 
doubtedly the  excavation  of  the  interior  of  the  harbour,  and  the  removal  of  obstructions  from  the 
entrance,  and  iri  connexion  with  this,  the  formation  of  a cut  or  canal  for  joining  the  two  harbours.  It 
is  proposed  to  excavate  4 feet,  so  as  to  secure  a depth  of  15  feet  at  high  water  of  ordinary  springs; 
but  I have  also  taken  into  consideration  the  practicability  of  carrying  the  excavation  to  o teet,  w lien 
would  further  afford  accommodation,  not  to  local  or  coasting  vessels  alone,  but  to  the  general  trade  ot 
the  country.  I have  also  designed,  on  a large  and  a modified  scale,  an  outer  low-water  harbour  in 
Peterhead  Bav,  as  shown  in  the  plans,  which  would  at  once  satisfy  the  largest  wants  of  the  trade,  and 
afford  shelter  and  accommodation  for  vessels  of  every  class.  The  junction  ol  the  two  harbours  would 
farther  greatly  increase  the  convenience  of  the  port,  as  vessels  making  or  leaving  it  could  choose  the 
north  or  south  opening,  according  to  the  state  of  the  wind  and  sea,  and  would  also  have  an  oppor  u- 
nitv  of  taking  up  their  berth  in  either  of  the  harbours  which  might  be  most  convenient  ror  them, 
with  a perfect  confidence  that  they  would  not  be  detained  by  contrary  winds,  as  the  choice  of  a north 
or  south  loose  from  port  would  be  always  in  their  option.  . 

From  the  data  received  at  my  visit,  and  from  other  sources,  I have  formed  a probable  estimate  or 
the  cost  of  the  several  works  alluded  to,  which  is  appended  to  this  Report.  By  referring  to  this  it  wi 
be  seen  that  the  estimate  for  excavating  the  harbours  to  the  depth  of  four  feet,  removing  the  Maw 
Craig,  and  forming  the  connecting  canal,  is  25,584Z.  sterling,  while  the  cost  of  carrying  these  works  to 
the  depth  of  six  feet,  instead  of  four  feet,  is  32,432Z.  sterling.  The  estimate  of  the  proposed  refuge 
harbour  in  Peterhead  Bay,  as  shown  in  red  on  plan  No.  II,  but  which  may,  if  necessary,  be  great  y 
modified,  is  227.905Z.  The  extended  plan,  shown  in  dotted  lines,  is  estimated  at  450,912/. 

In  conclusion,  it  is  only  necessary  to  offer  a very  few  general  remarks  in  explanation  of  the  method 
of  executing  these  works  ; and  on  this  subject  it  may  be  stated  that  the  estimates  are  formed  on  he 
supposition  that  a diving-bell  is  to  be  employed  for  excavating  any  rock  that  may  require  to  be 
removed  at  the  entrance  to  the  harbour,  and  that  the  interior  is  intended  to  be  laid  dry  by  means  ot 
coffer-dams  formed  along  the  inside  of  the  present  piers,  so  as  to  allow  the  works  to  go  on  speedily 
and  without  interruption.  As  the  outer  part  of  the  North  Harbour  is  much  exposed,  it  has  been  con- 
sidered best  to  restrict  the  excavation  at  that  place,  to  the  inner  portion  only  of  the  harbour,  from 
which  a track  is  proposed  to  be  cleared  to  deep  water,  which  extends  considerably  within  the  pier- 
beads.  I have  also  assumed  that  the  excavated  materials  are  to  be  conveyed  by  tram-road  or  railway, 
for  the  purpose  of  making  up  ground  for  herring-curing,  in  continuation  of  that  already  forme  a 
Keith  Island;  and  what  is  not  required  may  be  removed  to  the  waste  land  to  the  north  of  the  oan- 
beads,  where  it  can  be  deposited  beyond  the  reach  of  the  tide.  The  cut  or  canal  will  be  excavated  in 
the  same  manner,  the  communication  for  traffic  preserved  by  means  of  a swing  or  drawbridge,  while 
the  water  and  gas  will  be  conveyed  across  it  in  pipes,  passing  along  the  bottom.  With  reference  to 
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No.  214. 

Stevenson,  on  im- 
proving the  Har- 
bour. 


the  fears  suggested  by  some  parties  lest  the  opening  of  the  cut  should  cause  too  great  a run  through 
the  harbour,  I am  of  opinion,  from  a careful  investigation  of  the  simultaneous  tidal  observations  made 
at  the  North  and  South  Harbours  during  October  and  November  last,  that  no  practical  inconvenience 
can  possibly  arise  from  this  cause.  The  piers  for  forming  the  proposed  refuge  harbour  in  the  bay 
are  assumed  as  being  built  of  rough  blocks,  and  their  extremities  or  pier-heads  as  being  constructed 
of  cut  stone,  and  set  with  the  diving  bell.  The  extent  of  this  part  of  the  work  may,  as  before  stated 
be  greatly  modified,  and  the  expense  proportionally  decreased.  The  details  of  these  different  opera- 
tions it  is  unnecessary  at  present  to  enter  upon,  and  I have  only  to  state  further  my  decided  confidence 
in  the  practicability  of  every  part  of  the  works  laid  out,  and  my  belief  that  were  they  executed  in  the 
manner  proposed,  an  almost  inestimable  benefit  would  be  bestowed  on  the  shipping-  which  navigate 
the  eastern  coasts  of  Britain. 

David  Stevenson. 

To  the  Parliamentary  Trustees  of  Peterhead  Harbour. 


Estimates  for  the  Improvement  op  Peterhead  Harbour. 

No.  I. —Deepening  North  and  South  Harbour  Four  Feet,  and  forming  a communication  between  the 
Two  Harbours. 

Expense  of  excavating  interior  of  harbours  and  communication  between  them — mason  work  con- 
nected with  communication — swing  bridge — taking  across  water  and  gas,  including  coffer-dams,  steam- 
engine,  pumping  apparatus,  and  10  per  cent,  for  incidents  . . £25,584  0 0 

No.  II. — Deepening  North  and  South  Harbours  Six  Feet. 

Expense  of  excavating,  and  other  items  as  above  mentioned  . . £32,432  0 0 

No.  III. — Estimate  of  Harbour  of  Refuge  on  a large  scale,  as  shown  in  doited  lines  in  Plan  No.  II. 

Expense  of  forming  an  eastern  pier  2085  feet  long,  and  a western  breakwater  1600  feet  long,  as 
shown  in  dotted  lines,  including  10  per  cent,  for  incidents  . . £450,912  0 0 

No.  IV. — Estimate  of  Harbour  of  Refuge  on  a smaller  scale,  as  shown  in  red  colour  in  Plan  No.  II. 

Expense  of  forming  an  eastern  pier  1373  feet  long,  and  a western  breakwater  570  feet  long,  includ- 
ing 10  per  cent,  for  incidents  .....  . £227,905  0 0 


Notes  of  Evidence  taken  at  Peterhead  in  October  1846,  by  David  Stevenson,  C.E. 

Alexander  Souitar  has  been  harbour-master  of  Peterhead  twelve  years,  and  previous  to  that  com- 
manded a vessel  nine  years.  The  prevailing  wind  in  winter  is  westerly,  anil  in  summer  easterly.  As 
the  harbours  stand  at  present,  the  south  one  is  safest  inside,  and  most  easily  entered. 

South  Harbour. — The  heaviest  sea  is  with  wind  S.S.E.  to  S.S.W.  The’  straight  course  into  the 
harbour  mouth  is  E.N.E.,  with  the  wind  from  S.S.E.  to  S.S.W.  (from  whence  the  heaviest  seas  come.) 
The  harbour  can  be  easily  taken.  The  worst  wind  for  taking  the  harbour  is  N.E.  to  E.,  but  always 
smooth  water  with  wind  in  that  direction.  Is  certain  that  there  has  not  been  a day  for  the  last  year 
that  vessels  could  not  take  the  South  Harbour.  In  consequence  of  state  of  sea  or  wind,  vessels  have 
been  injured  in  entering  il,  but  not  often.  Never  knew  the  slightest  damage  happen  to  a vessel  lying 
at  the  quay  inside  of  the  harbour.  The  trading  vessels  frequenting  the  coast  run  from  120  to  130tons° 
and  draw  from  eight  to  twelve  feet  loaded.  They  have  three  regular  traders  to  London,  and  two  to 
Leith.  They  bring  general  cargoes  for  the  supply  of  Peterhead  and  the  neighbourhood,  and  take 
sometimes  ballast  and  sometimes  stone.  They  have  a good  deal  of  trade  with  Norway  in  the  sum- 
mer. From  November  to  March  a good  many  vessels  take  shelter. 

North  Harbour. — The  heaviest  sea  is  from  N.N.E.  to  N.E.  The  most  difficult  wind  for  making 
the  harbour  W.S.W. ; but  wind  from  N.N.E.  to  N.E.  (the  worst  for  North  Harbour)  always  gives 
smooth  water  at  South  Harbour.  The  outer  North  Harbour  has  a great  run  in  N.N.E  gales.  Vessels 
have  ofien  been  injured  in  it;  but  never  knew  of  a vessel  being  wrecked  in  it.  The°new  quay  of 
North  Harbour  not  safe  in  heavy  gales  ; hut  the  inner  harbour  south  of  the  graving  docks  is  quite 
safe.  Vessels  have  come  into  North  Harbour  for  shelter  when  they  could  not  get  into  South  Harbour 
froni  want  of  water.  The  heaviest  seas  are  decidedly  at  the  North  Pier-heads.  Does  not  think  that 
the  South  Pier  would  stand  at  the  North  Harbour.  'The  light  at  the  South  Pier  is  red— no  light  at 
North  Harbour.  The  draft  of  the  largest  whalers  is  eighteen  feet.  The  largest  vessels  that  take 
shelter  draw  thirteen  or  fourteen  feet. 

Improvements.  The  South  Harbour  is  most  in  want  of  being  deepened  over  its  whole  area.  Con- 
siders four  feet  of  additional  depth  would  be  a great  benefit.  The  pier-heads  are  very  good,  and  the 
entrance  has  never  been  complained  of;  but  if  the  Maw  Craig  Rock  were  removed,  it  would  improve 
the  entrance. 

The  North  Harbour  is  most  in  need  of  being  deepened  all  over,  the  same  depth  as  the  other.  Con- 
siders that  the  present  entrances  are  perfectly  good,  if  depth  all  over  were  obtained. 

The  connexion  between  the  Harbour  would  be  of  great  importance. 

The  South  Harbour  has  not  been  cleaned  for  four  years;  and  believes  that  it  is  chiefly  from  the 
town  sewers,  which  run  into  it,  that  any  accumulation  takes  place.  Nothing  comes  into  the  North 
Harbour.  The  breadth  of  beam  of  the  largest  vessel  is  thirty  feet.  Has  seen  120  vessels  in  South 
Harbour  (area  six  acres).  Fishing  boats  draw  five  feet  when  loaded. 

Peterhead  Bay  is  clay  and  sand;  good  holding  ground  ; not  much  sand  in  head  of  hav.  Has 
known  vessels  ride  out  a heavy  gale  from  S.S.E.  The  bay  affords  shelter  in  winds  from  W.S.W.  to 
N.E.  ; from  six  to  eleven  fathoms  water.  The  distance,  from  pier-heads  to  clear  ground  is  180 
fathoms,  and  from  south  side  of  bay  230  fathoms.  The  new  street  open  is  the  best  anchorage. 
Vessels  have  touched  the  “ South  Head"  Rock  from  not  giving  a wide  enough  berth. 

Aberdeen  Bay.— Vessels  may  ride  in  it  with  winds  from  S.W.  to  N.N.W.  °Bottom  all  sand;  not  a 
good  bay. 

John  Souttar.— Has  been  trading  from  40  to  50  years  to  and  from  Peterhead.  S.E.  wind  causes 
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rrreatest  sea  at  South  Harbour,  and  N.E.  and  N.N.E.  at  the  North  Harbour.  Worst  wind  for 
k'0"  South  Harbour  E.N.E. ; worst  for  getting;  in  S.W.  The  South  Harour  is  good  to  take.  If  a 
ch‘  can  live  in  the  sea  she  can  take  the  harbour.  Never  knew  a vessel  injured  with  any  wind  when 
£ lerinir  Considers  that  it  wants  to  he  deepened  three  or  fourfeet.  Thinks  that  the  cut  would  be 
of  advantage,  and  that  it  should  be  forty  feet  wide. 

Peterhead  Bay  is  a good  anchorage.  Never  saw  a vessel  drive  in  it.  Depth  six  to  twelve 
fathoms. 

Aberdeen  Bay  is  open,  and  has  sand  bottom. 

Brough-head  is  a good  place,  but  little  water.  Considers  Peterhead  the  best  harbour  between  the 
Firths  of-  Forth  and  Cromarty. 

William  Mackie. — Has  been  sailing  fourteen  years  out  of  Peterhead.  It  is  a good  entrance,  the 
south  one,  but  could  be  improved  with  extension  of  pier,  and  removal  of  Maw  Craig  Rock.  Thinks 
the  deepening  the  chief  object  in  the  first  instance.  Four  feet  additional  would  do  for  coasting,  and 
six  for  o-eneral  trade.  The  South  Harbour  is  far  the  best  entrance.  The  North  Harbour  has  most 
sea  and  is  not  so  good  an  entrance.  The  outer  harbour  is  not  safe,  but  the  upper  harbour  is  perfectly 
safe-  but  there  is  more  run  even  in  the  upper  North  Harbour  than  in  any  part  of  the  South  Harbour. 
The  heaviest  seas  are  from  the  N.E. 

Aberdeen  Bay  is  not  equal  to  Peterhead.  Never  was  in  it  in  bad  weather.  Thinks  Peterhead  the 
best  harbour  on  the  coast.  Coasting  vessels  about  seventy  to  eighty  tons. 

Mr.  Simson  (one  of  trustees  of  harbour). — Considers  that  depth  is  most  wanted.  Vessels  with 
S.E.  winds  sometimes  go  to  the  back  of  South  Pier.  Knows  of  no  vessel  that  has  done  so  this  year. 
Proposes  an  extension  of  South  Pier  in  present  line.  Worst  winds  east.  Vessels  sometimes  go  to 
back  of  pier  in  coming  out.  Vessels  strike  the  Maw  Craig  in  west  winds  from  avoiding  South  Pier  ; 
and  if  the  South  Pier°were  extended,  they  would  keep  closer.  Thinks  that  the  Maw  Craig  should  be 
removed,  but  would  prefer  the  extension  of  the  pier  first.  No  damage  was  ever  done  in  the  South 
Harbour.  The  cut  would  be  a great  advantage.  Thinks  four  feet  of  additional  depth  would  be  suffi- 
cient for  local  and  coasting  trade.  Thinks  the  South  Pier  rather  weak,  and  ought  to  be  strengthened. 
Does  not  know  what  could  be  done  to  improve  present  entrance  of  North  Harbour.  From  forty  to 
sixty  feet  would  be  sufficient  to  lengthen  the  South  Pier.  Thinks  fourteen  feet  at  high  water  a suffi- 
cient depth. 

Mr.  Vollum,  shipmaster  (one  of  the  trustees  of  harbour). — Has  no  objection  to  entrance  or  interior 
of  South  Harbour,  but  wants  four  feet  more  depth. 

North  Harbour. — Proposes  an  outer  pier  for  North  Harbour  running  from  Port  Hendry,  but  pre- 
fers the  deepening  and  cut.  For  anything  on  an  enlarged  scale  the  South  Bay  must  be  looked  to.  . 
Captain  Gray  (one  of  the  trustees). — Has  known  Peterhead  all  his  days. 

South  Harbour. — Even  with  its  present  depth  he  considers  the  South  Harbour  of  Peterhead  the 
best  between  the  Firths  of  Forth  and  Cromarty.  It  is  decidedly  a safe  harbour.  For  present  trade, 
should  be  deepened  ; and  for  general  purposes,  the  cut  should  be  made.  Whatever  is  done  should  be 
done  in  the  South  Harbour.  Thinks  three  feet  sufficient.  The  harbour  is  perfectly  safe  ; never  knew 
a vessel  injured  in  it. 

North  Harbour. — Outer  harbour  not  safe ; inner  harbour  safe;  entrance  not  good.  Thinks  the 
parapet  of  the  North  Pier  is  rather  too  low.  Does  not  think  that  anything  is  required  at  the  South 
Pier.  The  width  of  the  cut  should  not  be  less  than  thirty-six  feet.  Thinks  there  will  be  a current  ot 
five  knots  per  hour  through  it. 

Peterhead  anchorage  is  good. 

Aberdeen  bad;  all  sand.  If  anything  in  a great  scale  is  done,  it  should  be  in  the  South  Bay  of 
Peterhead.  Thinks  the  cut  would  not  do  without  gates,  owing  to  the  current. 

Mr.  Burnett  (Ship  Captain). — Entrance  to  South  Harbour  rather  narrow,  but  should  remain  as  it 
is.  Thinks  that  the  entrance  would  however  be  improved  by  extending  the  pier.  Approves  of  South 
Bay  for  Harbour  of  Refuge.  Thinks  gates  would  be  required  to  check  flow  of  water  through  cut,  and 
at  pier  heads. 

Mr.  John  Young  (one  of  the  trustees). — Thinks  the  improvements  should  be  taken  up  in  the  fol- 
lowing order: — ls£.  Deepen  (chief  improvement).  2nd,  Bring  out  South  Pier.  3 rd.  Make  cut. 
4 tk,  Deepen  upper  part  of  North  Harbour.  The  improvement  of  South  Pier  intended  chiefly  to 
facilitate  entering  and  leaving  the  harbour  ; 60  feet  of  extension  would  be  enough.  Present  harbour 
has  a good  entrance. 

Captain  Anderson  (one  of  trustees). — Present  entrance  to  South  Harbour  is  good.  Prefers  deep- 
ening and  making  cut  to  interfering  with  present  entrances.  Anything  to  be  done  on  a great  scale 
should  be  done  in  the  South  Bay. 
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Peterhead. 
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Vessels  taking  re- 
fuge in  Harbours, 
1833-45. 


No.  216. 


Statement  showing  the  number  of  Wind-bound  Vessels,  with  their  Tonnag 
Harbours  of  Peterhead  for  refuge  from  the  1st  of  January , 1834,  to  the 

Number 


Date. 

of  Ships. 

Tonnage 

In  1834  . . 

. . 290 

17,303 

1833  . 

• • 298 

15,808 

1836  . . 

. . 304 

15,520 

1837  . . 

. . 258 

13,267 

1838  . . 

. . 200 

9,690 

1839  . . 

. . 206 

10,934 

1840  . . 

. . 21 7 

11,358 

1841  . . 

. . 211 

10,989 

1842  . . 

. . 207 

1 1,840 

1843  . . 

. . 180 

9,518 

1644  . . 

. . 170 

9,316 

1845  . . 

. . 232 

14,085 

2773 

149,628 

e,  which  have  entered 
1st  of  January , 184$, 


the 


E.  £.  James  Mitchell. 


No.  217. 

Peturn  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


Heads  of  Income. 


Tonnage  duties  on  vessels 
Wintering  ditto 


iu  salt  . 
n produce  of  whale-fishery 
m produce  of  herring  do. 
n bone  manure  . . 


on  potatoes 

on  sundry  goods  imported, 
on  ditto  . . exported 

on  warehousing  of  goods 
on  ballast  . . , 

Graving  or  dry  dock  dues  . . 

Kents  of  ship  building  and  timber- 
yards  and  houses  . . . , 

Interest  on  debt  due  to  the  Trust. 

Total 


£.  i.  d. 

631  7 5 

34  15  0 
187  0 0 
324  13  ]* 

98  12  8 
753  16  7* 
107  7 10 
248  15  5A 
51  9 lOf 
280  6 Or 

35  18  3' 
11  6 2 

234  6 7 
104  4 4 
9 16  6 
201  1 0 
136  16  9 


610  12  5 
39  12  1 
116  16  9, 
325  1 0 5: 


103  8 9 
231  7 11 
34  6 ll*| 
241  19  Oi 
53  19  1 1 
4 6 0 
210  15  9 


3,547  4 11*3, 156  6 11 


EXPENDITURE. 


1813  L Heads  of  Expenditure.  1841 


£.  s.  d. 
604  13  1 
44  16  1041 
150  2 10  1 
264  18  81 
195  14  8* 
920  16  10, 
36  18  6' 
256  19  10* 
49  4 0 
327  17  11* 


89  1 5* 
6 11  8 
150  17  0 
112  6 6 

112  5 6 
4 0 0 

,581  10  7 


Salaries  .... 
Rents  and  feu  duties 
Repairs  and  works  . 
Excavating  & cleaning  I 
Lighting  harbours  . 
Cartage  of  ballast  . 
Sundries.  . 

Income  tax,  exceeding 
what  has  been  re- 
tained from  interest 
Interest  on  money 
borrowed  . . , 
Aunuities  payable  on 
ditto  .... 


The  dues  are  levied  under  authority  of  Act  7 & 8 Geo.  IV. 
Debt  due  on  the  1st  of  January,  1846,  33,876/. 


219  13 
25  10 
745  2 


1,504  16 
93  12 


3 , 210  14  1 
0 | 25  11  11 

1*!  465  7 0} 
7*  173  16  9 


39  17  1 
! jl ,478  6 11 
93  12  7 


R.  Gray,  Provost. 

Andrew  Boyd,  Clerk  to  the  Trustees  of  the  Harbour. 
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FRASERBURGH. 


No.  218. 

Return  to  Order  of  the  House  of  Commons  of  9th  August,  1 844. 
gJR  Fraserburgh,  February  11,  1845. 

’ In  answer  to  your  circular  of  the  1st  instant  I am  directed  by  the  Commissioners  of  the  Harbour 
of  Fraserburgh  to  acquaint  you  that,  previous  to  the  year  1818,  the  said  Commissioners,  in  the 
management  of  the  Harbour  Works,  acted  as  members  of  the  Town  Council  of  Fraserburgh,  elected 
by  the  Superior,  Lord  Saltoun.  .... 

In  1818  the  Managers  or  Town  Council,  having  in  contemplation  considerable  improvements  in 
the  said  harbour,  applied  for  and  obtained  the  Act  of  Parliament,  58  Geo.  III.  c.  25,  intituled  “An 
Act  for  repairing  and  maintaining  the  Harbour  of  the  Burgh  of  Regality  of  Fraserburgh,  in  the 
County  of  Aberdeen,”  under  which  they  were  authorised  to  levy  certain  duties  in  order  to  the  liqui- 
dation of  the  debt  contracted  in  the  execution  of  the  aforesaid  works;  under  this  Act  the  said  Town 
Council  acted  as  Commissioners  until  the  year  1839,  when,  the  powers  conferred  by  the  above-recited 
Act  having  been  found  insufficient  to  enable  the  said  Commissioners  to  carry  out  certain  then  con- 
templated improvements,  the  former  Act  was  repealed,  and  the  Act  2 & 3 Vic.  c.  65,  intituled  ‘‘An 
Act  for  further  improving  and  maintaining  the  Harbour  of  the  Burgh  of  Regality  of  Fraserburgh,  in 
the  County  of  Aberdeen,”  was  obtained,  and  under  this  Act  the  Fraserburgh  Harbour  Commissioners 
at  present  act. 

Referring  to  said  Harbour  Works,  I enclose — _ , 

I.  Excerpt  from  a Report,  by  Janies  Walker,  Esq.,  Civil  Engineer,  London,  to  T.  S.  Brick- 

wood,  Esq.,  Exchequer  Loan  Office,  London,  of  date  the  23rd  of  September,  1840 ; 

II.  Excerpt from  a Letter,  addressed  by  John  Gibb,  Esq.,  Civil  Engineer,  Aberdeen,  to  Lewis 

Chalmers,  Esq.,  Acting  Chief  Magistrate  of  Fraserburgh,  of  date  the  25th  day  of  Sep- 
tember, 1837 ; also 

III.  Letter,  by  the  said  Lewis  Chalmers  to  Lord  Saltoun,  of  date  the  6th  day  of  August,  1814, 

containing  Excerpt  from  a Report  by  Robert  Stevenson,  Esq.,  Engineer  to  the  Commis- 
sioners of  the  Northern  Lighthouses ; as  also 

IV.  Reduced  plan  of  the  Harbour  of  Fraserburgh,  with  sections  of  the  present  South  Pier,  by 

Robert  Stevenson,  Esq.,  Civil  Engineer,  dated  in  1818;  and 

V.  Plan  of  the  Harbour  of  Fraserburgh,  showing  the  contemplated  improvements,  by  James 

Walker,  Esq.,  Civil  Engineer,  dated  in  1838. 

The  Fraserburgh  Harbour  Commissioners  are  in  possession  of  no  written  complaints  as  to  the 
defects  of  the  Harbour  of  Fraserburgh. 

I have,  &c., 

Alex.  Begg, 

Clerk  to  the  Fraserburgh  Harbour  Commissioners. 

Hon.  H.  Manners  Sutton,  Whitehall , London. 


No.  219. 

Report  ofRoBEBT  S-rrvjissos,  Esq.,  C.E.,  relative  to  the  Harbour  of  Fraserburgh,  and  mi 
a Ncio  South  Pier. 

Edinburgh,  January  31,  1818. 

From  information  received  accidentally  by  the  reporter  regarding  the  origin  and  progress  of  the 
harbour  of  Fraserburgh,  it  appears  that  this  town  is  of  very  considerable  antiquity,  but  till  a com- 
paratively modern  date  its  harbour  was  merely  an  open  bay,  like  that  of  most  of  the  early  harbours  of 
Scotland,  having  no  piers  for  the  shelter  or  berthage  of  decked  vessels.  At  that  time  it  was  conse- 
quently resorted  to  only  by  fishing  boats  and  small  craft,  which  could  be  easily  drawn  upon  the  sea 
beach  out  of  the  reach  of  the  waves.  From  the  naturally  convenient  position  of  the  bay  of  Fraser- 
burgh, for  the  shipping  of  the  North  Sea,  the  Moray  and  Cromarty  Firths,  and  also  the  coasting  trade 
of  the  north  of  Scotland,  Fraserburgh,  even  prior  to  the  erection  of  piers,  was  at  certain  times  con- 
sidered a place  of  refuse  for  small  craft  in  the  stormy  and  tempestuous  weather  with  which  the  ship- 
ping of  this  coast  is  hut  too  often  visited.  Representations  from  the  shipping  interest  having  accord- 
ingly bden  made  to  the  noble  family  of  Saltoun,  as  superior  of  the  town,  pointing  out  the  great 
advantages  which  would  follow  the  erection  of  piers,  and  the  formation  of  a proper  harbour  at  Fraser- 
burgh, these  operations  were  at  length  taken  into  serious  consideration,  and  piers  at  a very  consider- 
able expense  were  extended  into  the  bay  of  Fraserburgh,  enclosing  an  area  of  about  1 a.  24  p.,  as 
appears  from  the  accompanying  plan,  and  affording  ample  berthage  for  shipping  of  that,  period.  A 
very  considerable  trade  was  accordingly  soon  afterwards  established  in  this  town  and  neighbourhood, 
which  also  became  the  occasional  resort  of  numerous  “ herring  busses,  ’ and  was  frequented  by  many 
fish-curers  who  settled  there,  and  have  ever  since  continued  to  increase  in  number,  so  that  Fraserburgh  is 
now  considered  one  of  the  principal  fishing  stations  on  the  eastern  coast  of  Scotland,  it  has  also 
been  considered  so  excellent  a situation  for  wind-bound  vessels  that,  about  12  or  lo  years  ago,  a very 
general  desire  was  expressed  by  the  shipping  and  mercantile  interests  of  the  numerous  ports  of  the 
Moray  Firth  and  Firth  of  Forth,  and  also  on  the  English  coast  as  far  as  Newcastle  and  Sunderland, 
for  the  enlargement  and  improvement  of  the  harbour.  A plan  was  according  y o aine  or  is  pur 
pose  from  Mr.  Rennie,  -whose  professional  celebrity  is  well  known ; and  the  whole  of  this  measure 
having  also  met  with  the  approbation  of  the  Parliamentary  Commissioners  for  the  improvement  of  the 
Highlands,  the  sum  of  5,620/.  was  advanced  by  the  public,  and  the  remaining  sum  then  supposed  to 
be  necessary  to  complete  the  works  was  furnished  by  the  noble  proprietor,  the  heritors  of  the  to  , 
and  others,  for  this  most  useful  undertaking.  These  new  works  were  entered  upon  m the  year  1807 
and  by  the  year  1811  the  snm  of  ll,351i.  18s.  6 d.  w as  expended  in  the  erection  of  a new  northern 
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pier,  extending;  into  the  bay  for  770  feet,  being  4L0  feet  farther  than  the  original  piers.  This  work 
it  is  believed  has  been  executed  in  a very  substantial  manner,  and  to  the  satisfaction  0f  Mr.  Telford 
engineer  for  the  Parliamentary  Commissioners.  But  as  this  pier  extends,  as  already  mentioned,  4to 
feet  farther  seaward  than  the  present  southern  pier,  it  has  been  found  that,  unless  the  original  plan  of 
this  extended  harbour,  or  some  modified  plan  upon  similar  principles,  be  executed,  in  the  form  0f  a 
covering  pier,  the  whole  sum  of  11,251/.  18s.  6ri.,  already  expended  on  the  northern  pier,  will  be 
entirely  lost  to  the  public. 

In  certain  directions  of  the  wind  it  is  found  that  the  shipping  frequenting  this  harbour  are  not  only 
much  exposed  to  the  run  of  the  sea,  from  the  unprotected  and  disjointed  state  of  the  pier,  but  that 
great  quantities  of  sand  are  carried  from  the  bay  into  the  interior  of  the  harbour,  which  render  it  com- 
paratively oflittle  use  even  for  small  coasting  vessels.  This,  is  the  more  to  be  regretted  as  at  the  northern 
pier-head  there  is  a depth  of  water  not  less  than  about  5 or  6 feet  at  low  water  of  spring  tides,  to 
which  if  we  add  the  rise  of  these  tides  in  this  harbour  (that  is  from  14  to  16  feet),  it  will  be  found  that 
the  new  harbour  of  Fraserburgh,  when  completed,  will  command  from  19  to  22  feet  of  water,  a con- 
sideration of  the  last  importance  for  shipping,  as  such  a depth  of  water  is  nowhere  to  be  met  with  in 
the  harbours  on  the  eastern  coast  of  Great  Britain,  excepting  where  there  ure  rapid  rivers,  which  render 
their  access  difficult  and  dangerous. 

Under  these  circumstances  the  noble  superior  and  magistrates  of  the  town  have  applied  to  the 
reporter  to  give  a design  for  building  a new  southern  pier  upon  a scale,  if  possible,  more  modified 
than  the  southern  pier  originally  intended  by  Mr.  Rennie,  and  delineated  by  dotted  lines  upon  the 
accompanying  plan,  which  he  has  now  the  honour  of  submitting  for  their  consideration.  He  regrets, 
however,  that  he  cannot  confine  the  expense,  as  requested,  to  the  sum  of  6,0001.  (the  fund  quoted  as 
being  within  the  reach  of  the  magistrates),  it  being  impossible  to  lessen  the  extent  of  the  southern 
pier  further  than  he  has  done,  as,  in  order  to  be  effective,  it  must  be  brought  out  nearly  to  the  line  of 
the  head  of  the  northern  pier,  at  a fixed  point.  He  must,  therefore,  submit  an  abstract  estimate, 
amounting  to  10,920/.  10s.,  as  the  lowest  fuud  at  which,  in  his  humble  opinion,  it  would  be  prudent  or 
advisable  to  embark  in  this  work. 

The  proposed  new  southern  pier,  as  now  designed  by  the  reporter,  is  140  feet  less  in  extent  than  the 
pier  originally  intended  by  Mr.  Rennie.  It  will,  however,  be  found  to  answer  all  the  purposes  of  a 
covering  pier,  with  equal  if  not  greater  advantage.  By  examining  this  pier,  and  comparing  it  with 
the  original  design  in  dotted  lines,  it  will  be  found  that  the  pier  upon  the  modified  scale  now  recom- 
mended by  the  reporter  presents  the  least  possible  obstruction  to  the  passage  of  vessels  entering  the 
harbour,  while  at  the  same  time  it  effectually  covers  the  area  or  interior  of  the  harbour  towards  the 
south.  This  plan  of  a new  pier  has  been  designed  of  the  simplest  construction,  and  admits  of  being 
estimated  at  the  lowest  rates  at  which  good  masonry  can  be  executed  from  the  expensive  quarries  of 
Aberdeenshire.  From  experience  in  works  of  this  kind,  the  reporter,  as  already  stated,  does  not  feel 
himself  at  liberty  to  lessen  the  amount  of  the  annexed  estimate,  as  he  cannot  modify  the  extent  of  the 
work  with  a due  regard  to  the  stability  of  a pier  in  so  exposed  a situation  as  that  of  Fraserburgh.  Nor 
need  this  seem  strange,  as  it  appears  that  there  was  expended  in  the  erection  of  the  northern  pier  the 
sum  of  11,251/.  18s.  6d.  That  pier  is  no  doubt  140  feet  longer  than  the  proposed  new  southern  pier, 
but  it  has  been  found  to  be  inconveniently  narrow  for  cartage  and  the  discharge  of  ships,  and  the 
reporter  has  therefore  designed  the  new  pier  with  a breadth  of  30  feet  of  roadway  instead  of  about  20 
feet,  which  is  the  breadth  of  the  northern  pier.  This  will  increase  the  expense  to  the  estimated  sum  of 
10,920/.  10s.,  but  will  make  the  pier  very  suitable  for  trade. 

From  the  official  situation  of  the  reporter  as  engineer  to  the  Commissioners  for  the  Northern  Light- 
houses, he  has  occasion  annually  to  visit  this  coast,  and  has  otherwise  much  opportunity  of  knowing 
the  advantages  held  out  to  the  general  interest  of  shipping  by  the  formation  of  such  a harbour  as  is 
now  proposed  at  Fraserburgh,  situate  at  the  entrance  of  the  Moray  Firth,  and  consequently  in  the 
course  of  all  vessels  bound  to  or  from  the  north  of  Scotland,  and  all  vessels  frequenting  the  Caledonian 
Canal.  It  should  also  be  noticed  that  Fraserburgh  harbour  is  in  the  immediate  vicinity  of  Kiunaird- 
head  Lighthouse,  one  of  the  public  lights  upon  the  coast,  and  is  therefore  a point  that  is  steered  for 
by  all  vessels  in  those  latitudes  going-  coastwise  or  bound  over  seas.  Perhaps  enough  has  here  been 
said  upon  the  utility  of  the  harbour  of  Fraserburgh,  a subject  which  has  been  well  uscerlaiued  and 
generally  admitted  if  we  may  judge  by  the  criterion  of  the  former  grant  of  public  money  allowed  for 
the  erection  of  its  northern  pier. 

To  the  Right  Hon.  Lord  Saltoun,  §c.,  Superior,  Robert  Stevenson. 

and  the  Magistrates  of  Fraserburgh. 


No.  220. 

Report  by  John  Gibb,  Esq.,  C.E.,  on  the  lest  means  of  improving  the  Harbour,  and  Estimate  of 
Extension  of  Pier. 

*IR»  Aberdeen,  September  25,  1837. 

In  compliance  with  your  previous  communications,  I reached  Fraserburgh  on  the  14th  instant, 
when  the  tides  were  in  their  best  state ; and  on  this  -and  the  following  day  I carefully  examined  the 
harbour  and  adjacent  shore  at  high  and  low  water,  and  took  the  necessary  measurements  and  soundings 
to  enable  me  to  ascertain  the  depths  and  nature  of  the  bottom  in  various  directions  for  a considerable 
depth  seaward. 

After  noticing  briefly  the  extensive  operations  which  have  been  performed  to  improve  this  harbour, 
and  the  disadvantages  with  which  it  .is  still  attended,  I.sliall  proceed  to  state  what  appears  to  me  as 
still  necessary  to  be  done  to  render  it  fitting  for  the  rapidly  increasing  trade,  especially  by  steam 
navigation,  which  cannot  be  successfully  carried  on,  unless  where  there  are  landing-quays  and  a 
sufficient  depth  of  water  to  admit  of  steamers  coming  alongside  at  all  times  of  the  tide.  Notwith- 
standing there  has  been  already  built,  first,  the  north  pier,  840  feet,  with  berthage  on  one  side; 
second,  south  pier,  700  feet,  with  berthage  on  one  side;  third,  middle  jetties  to  the  extent  of  700  feet, 
with  berthage  on  both  sides,  being  in  all  2940  feet  of  quay  berthage,  and  enclosing  an  area  of  about 
6 £ acres  Scotch— owing  to  the  exposure  of  the  inside  of  the  north  pier,  and  one  side  of  the  opposite 
jetty,  there  are  not  above  1650  feet  of  this  berthage  available  in  stormy  weather. 

It  is  therefore  with  the  view  of  rendering  the  whole  of  the  existing  berthage  available  at  all  times, 
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affording  deep-water  berthage  to  steamers  and  a larger  class  of  shipping  than  can  at  present  Appendix  C. 
a^V_ this  Dort,  that  I recommend  the  extension  of  the  northern  pier,  which  would  give,  at  ■ 

ordinary  spring- tides  for  a considerable  distance  in  clear  ground,  a depth  of  about  24  feet  at  high-  Fraserburgh. 

WThis  harbour  is  situated  in  a bay  of  about  three  miles  long  and  one  broad, bounded  on  the  north  Qibb*"*  improving 
bv  the  promontory  called  Kinnaird’s  Head,  on  which  there  is  an  excellent  lighthouse  whereon  a the  Harbour,  and 
lio-ht  is  exhibited  from  sunset  to  sunrise  throughout  the  year,  about  6S0  yards  north  of  the  pierhead.  Estimate. 

The  bay  "is  bounded  on  the  south-east  by  a projecting  headland  called  Cairnbulg.  The  locality  of 
Fraserburgh  Harbour  is  therefore  particularly  favourable  as  a harbour  of  refuge,  as  well  as  for  the 
fisheries,  which  are  there  extensively  carried  on ; and,  being  situated  at  the  extremity  of  an  extensive 
and  hi°hly-cultivatcd  grazing  district,  affords  every  facility  for  an  increasing  trade,  especially  in 
cattle  °which  are  now  extensively  exported,  fit  for  market,,  from  the  northern  and  eastern  coast  of 
Scotland  whenever  the  large  steamers  can  find  accommodation  for  receiving  them  on  board  without 
delay;  thus  giving  to  the  grazing  farmer  the  advantage  of  feeding  his  stock  on  the  ground  in  place 
of  disposing  of  them  as  heretofore  in  a lean  state  to  an  immediate  agent  to  be  carried  over  a circuitous 

10  The  burgh  of  Fraserburgh,  increasing  in  population,  must  also  increase  the  demand  for  coal  and 
lime  which  have  all  to  be  brought  seaward  for  the  supply  of  the  town  and  a large  surrounding  country. 

If  the  judicious  mode  of  management  which  has  hitherto  been  pursued  in  the  affairs  of  this  burgh  be 
continued,  the  evidence  of  the  past  gives  us  every  reason  to  anticipate  a large  addition  to  the. 
annual  revenue  from  the  extension  of  the  pier  as  proposed  by  the  accompanying  plan  ; while  it  will 
be  a great  advantage  to  those  concerned  in  shipping,  and  a solace  to  the  weary  mariner  when  he  makes 
the  land  after  a tempestuous  voyage. 

I estimate  the  extension  of  the  pier  and  other  works  connected  therewith,  agreeable  to  the  accom- 
panying plan,  at  8902/.  Ids.  8c/. 

r I am,  &c., 

Lewis  Chalmers , Esq.,  Chief  Magistrate.  John  Gibb. 


No.  221. 

Report  by  James  Wai.ker,  Esq.,  C.E.,  F.R.S.,  on  the  Capabilities  of  the  Harbour,  and  Estimate 
for  the  Neio  Worlts. 

gIRj  September  23  » 1|£?‘  No.  221. 

Your  letter  of  the  11th  July  informs  me  of  an  application  from  the  Commissioners  of  l'raser-  talker,  on  the 
burgh  Harbour  for  a loan  of  10,000/.  to  effect  certain  improvements  in  their  Harbour,  and  desires  capabilities  of  the 
my  opinion  on  the  practihility,  utility,  and  probable  expense  of  the  proposed  works,  with  the  time  Harbour,  and  Esti- 
necessary  for  their  completion,  the  probable  revenue  to  be  derived  therefrom,  and  generally  on  any  mate  for  new  Works, 
points  which  in  my  judgment  may  be  proper  to  enable  the  Commissioners  to  consider  the  expediency 
of  advancing  the  sum  applied  for.  . 

As  the  improvements  referred  to  in  Mr.  Chalmers’s  answer  to  your  interrogatories,  and  for  which  an 
Act  was  obtained  in  1839,  were  designed  and  estimated  by  me,  a journey  to  the  place  on  the  present 
occasion  was  not  required. 

Fraserburgh  is  situated  on  the  most  north-easterly  point  of  Scotland,  and  at  the.  entrance  of  the 
Moray  Frith,  being  at  the  eastern  termination  of  the  Caledonian  Canal,  and  also  at  the  point  where  vessels 
going  north  or  south,  whether  intended  to  enter  the  canal  or  otherwise,  have  to  change  their  course. 

A good  harbour  at  Fraserburgh  would  be  very  useful  indeed  to  vessels  caught  in  gales  of  wind,  os  it 
would  prevent  their  running  to  the  Forth  on  the  one  hand,  or  Cromarty  on  the  other;  Montrose,  the 
best  harbour  between  Fraserburgh  and  the  Forth,  being  attended  with  difficulty  as  a harbour  of  refuge. 

The  proposed  improvements  do  not  embrace  such  national  objects,  but  if  carried  into  full  effect 
these  would  make  the  harbour  occasionally  useful  as  a refuge  in  distress  and  to  wind-bound  vessels. 

The  main  object  of  the  present  proposed  improvements  was  to  give  security  to  vessels  employed 
in  the  trade  of  the  port  and  adjacent  country,  on  entering  and  while  lying  in  the  harbour  ; for  these 
purposes  it  will  I think  be  sufficient.  The  importance  of  Fraserburgh  harbour  is  greater  than 
from  the  money  amount  of  its  trade  and  receipts  may  at  first  sight  appear.  From  its  exposure  to 
northerly  and  easterly  gales  from  the  German  Ocean,  and  its  rugged  rocky  shores  increasing  the 
danger,  from  shipwreck,  to  mariners,  it  has  claims  also  on  the  score  of  humanity. 

The  two  present  harbours  contain  an  area  of  nearly  8 acres  imperial,  but  one  of  them,  the  north 
harbour,  is  so  exposed  as  to  be  comparatively  of  little  value  and  little  used.  The  present  harbour 
will  only  accommodate  vessels  drawing  from  10  to  13  feet,  and  they  roust  enter  and  leave  at  high  water, 
there  being  only  4 feet  during  the  low- water  of  spring-tides  at  the  entrance,  while  the  inner  part  of 
the  harbour  is  dry ; notwithstanding  these  disadvantages  it  is  occasionally  much  crowded,  especially 
during  the  .fishing  season.  , 

A new  outer  harbour  (see  plan)  is  proposed  to  be  constructed  of  the  stone  from  the  neighbourhood, 
the  outer  or  sea  face  sloping  as  a breakwater,  the  inner  face  built  as  a wall  for  vessels  to  lie  alongside; 
to  contain  an  area  of  2 acres.  The-  proposed  harbour  will  have  9 feet  at  its  entrance  low- water 
spring,  and  13  feet  at  low-water  neap  tides;  21  feet  at  high-water  spring,  and  17  feet  6 inches  at  high- 
water  neap  tides;  so  that  vessels  drawing  12  feet  would  be  able  to  enter  for  shelter  at  the  low-water 
of  neap  tides,  and  large  vessels  at  every  half-tide.  . 

As  respects  practicability,  the  foundation  is  good,  the  materials  abundant;  and  the  only  difficulty 
likely  to  arise  is  from  the  exposed  situation  and  the  storms,  which  affect  the  contingencies  and  cost; 
but  there  is,  I apprehend,  no  reason  to  doubt  the  practicability  of  the  work. 

My  estimate  of  the  new  works,  with  12£  per  cent;  contingencies,  was  • ^ 4 enn 

The  purchases  were  estimated  by  a Surveyor  at  . 4,500 

Making  a total  of  £20,000 

And  although  it  appears,  from  Mr.  Chalmers’s  statement,  that  the  necessary  purchases  may  he 
made  for  2000/.  in  place  of  4500/.,  still  for  present  purposes  it  may  he  better  to  take  20,000/.  as 
the  estimate; 

J.8.  Brief twood,  Esq.,  J.  Walker. 

Exchequer  Loan  Office,  London. 
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No.  222. 

Letter  from  the  Chief  Magistrate  to  Lord  Saltoun  on  the  Capabilities  of  Fraserburah  „ zr  , 
of  Refuge,  with  Extract  from  Mr.  Stevenson’s  Report  thereon.  J 

My  Lord,  Fraserburgh,  August  & lsn 

I am  very  glad  to  see  that  a motion  has  been  made  in  Parliament,  and  is  likely  to  h«  j 
to,  for  the  appointment  of  a Commission  to  inspect  the  whole  harbours  on  the  coast  of  GrlfR • ■ 
with  a view  to  the  erection  of  harbours  of  refuge  for  vessels  in  distress  • because  by  such  ritain> 
those  harbours  only  which  will  be  of  the  greatest  importance  to  .the  shipping  interest  in  ™easur,e 
1 ^d  eUS^  aCCCSS’  saPe  accoram°dation,  and  which  will  be  least  expensive  to  the  public  wUlbe 

Of  these  harbours,  that  of  Fraserburgh  is  considered  to  be  among  the  first;  and  this  is  the  nr.1  • 
of  severa  eminent  engineers,  particularly  Robert  Stevenson,  Esq.,  Engineer  to  the  Commission^ 
the  Northern  Lighthouses,  who,  from  his  personal  inspection  annually  of  that  part  of  tho  °f 
coast  of  Scotland  for  upwards  of  40  years,  and  his  general  information  on  such  a subject  mu-ah! 
well  qualified  to  judge  of  its  capabilities.  The  following  excerpt  from  a Report  which  lie  m’a?e  Sore 
than  -0  yeais  ago  will  show  pretty  clearly  that  he  considered  Fraserburgh  capable  of  being  made  the 
best  tide-harbour  on  the  north-east  coast  of  Scotland.  It  is  as  follows S the 
“By  the  slightest  inspection  of  a map  or  chart  of  the  German  Ocean,  or  North  Sea.it  will 

T?r^VeS!ie  M0VCl'take1nrLy  a gale  °f  wind  fromthe  north-cast  or  south-east  have  only  the 
Frith  of  Forth  and  Moray  anil  Cromarty  Friths  to  resort  to  m a storm,  all  other  ports  and  inlets  of 
Tt 6rSSv  UfP° tl  the,Bnt*sh  S1<ie  being  respectively  shut  up  and  rendered  inaccessible  with  these  winds 
It  may  fuither  be  observed  that  the  land  between  Buchannes3  and  Peterhead  to  the  south  and 
Kin n and  s Head  or  Fraserburgh  towards  the  north,  forms  a prominent  shore  between  the  great 
,1  °f  ?e  In?S  ,°f  Forth  and  Moray>  and  becomes  a turning-point  in  the  navigation  of  this 
? J*  ^nd  1S  al®°  the.  Iand  most  generally  made  by  ships  southward-bound  from  tlie  Baltic  and  hie her 
ndv^ninL  n?ther  aircufstanciea  in  connexion  with  these  might  be  mentioned  as  tending  to  show  the 
advanta0e  of  a good  harbour  at  Fraserburgh  and  at  Peterhead,  as  these  two  harbours  go  hand  in  hand  in 
T?SSentlp  re.v1Ca,  t0  the.f,hj.PPing  commercial  interest  of  the  eastern  coast  of  Great 
it.  Proof  of  tbls  U m-?y  sjl11  furthcr  be  noticed  that  between  Fraserburgh  and  Peterhead  at 
CaimJS  Jls.tance  °fr,tw°  m'les  from  the  shore,  there  lie  several  sunken  rocks,  viz.  Rattray  Brigs 
g w gS’  “if  C£uden  Scares  ; so  that  this  part  of  the  coast  is  now  considered  by  far  the  most 
’ Ffa”1  Ia  tnds ,and  the  0rkneys  sincc  tbe  erection  of  lighthouse  on  the  'Bell 

nnvt  oo  th,er®fore  obvious  that  the  mariner  must  feel  much  reluctance  in  passing  this  dangerous 
Ff  “ / , oftener  than  once  upon  a voyage  ; hence,  when  a vessel  has  got  to  the  northward  of 

instead  nfS  1 al-d  meet-S  Wlti  an  adve,rse  wind>  rt is  of  importance  to  her  safety  to  get  into  that  harbour 
again  passing  these /om/  grounds  in  bearing  away  for  the  Frith  of  Forth,  as  Peterhead 
bound  trades'? nd  when  Fraserburgh  would  be  perfectly  accessible.  In  this  manner  also  the  southern- 
er™i n±lee ^ mS-ead  °/paSsing  these  borons  shores.  These  considerations  arejf 
nftPi!  ?°ltance  t0  tbe  prosperity  of  commerce,  and  the  safety  of  coasting-vessels,  which  are  too 

»,  voZ  I„W,V  r atoutly  riSSed-  a"d  “ »°  l.oaviPy  lotdod  ZtTb.  SriK 

KerbZh  ,°d  *“•  C-”Se  Zv  Can  be  doubt  tbat  11,0  “mpMon  °f  Us  south  pier  of 

„ “ 3 ”d  Z ? ZT?  ty  t0  enterprise,  would  be  the  means  of  saving 

FiSLbZb  Z,' pZ  r ;h  pl'opBrtF-  In  tbU  M!P'S*  "'ey  be  stated  that  the  harbours  of 

to a. K of Z tSZV,0  *be  eoast  what  Ramsgate  and  Dover  are  intended  to  be 

entirely  uZZ,  ZriZ  * Z?  ’ v”'1:  The,Pr«Porlty  of  this  place  (Fraserburgh)  depends  almost 
great  importance  & ? ? "^FiT’  Z "rerB  thB  picr“  comJ>letcd  it  would  become  a place  of 

Iroal  b£  Zpuiolie  “airV  6 ^ ^ °f  thi>  »"bj“'>  1 "P»"  ^ 

sea'ider’about  S "beady  been  laid  out  in  the  erection  of  the  eastward  or 

sXStion Zflvfr™  a ’VZ  ZeT  m,de  up  by  t,1B  Momentary  Commissioners,  and  bya 
would  a ^ rbeZuCdTe  i y ,0f  ®‘,toan-  From  ‘be  state  of  the  worts  I presume  that  6000 1. 
ZS  of  tbe  harbour  of  rock,  aud  for  the  erection  of  a 

6“  6 Zb0m'  of  Fraserburgh,  although  there  arc  about  6 feet  at  the 
S SrZoVd  ftTS  Z 20.  fBBl  11  high  spring-tides,  yet,  by  the  projection  of  the 

towards  the  bav  aud  in  it  ° 'C  ? d soutb  Pier>  tbe  harbour  is  rendered  quite  open  and  defenceless 

while  the  nier  alrendv  hi  su  , piesent  state’. tbe  sum  expended  may  be  considered  as  lost  to  the  public, 
“ 7 Veryutrying  a?d  unflliv  to  the  action  of  the  waves  both  on 

covering ^plr  Ini  f®’  Bowever»  h^7  oi  opinion  that  the  erection  of  the  south  or 

render  rtie  harbour  of  e"closura  of  a large  space  agreeable  to  Mr.  Rennie’s  design,  would 

between  it  and  Burntisland  ^ ^ ^ mUCk  t le  hest  tide  !iarbour  011  tbe  north-west  coast  of  Scotland 

the  shippim^inTe^  . °n  ^ part  °.f. tbe  coast  of  Aberdeenshire  is  of  great  importance  to 

Cromarty  Friths  at  the  niwtl.0  ’ *nd  P°sltl0n  at  tbe  immediate  entrance  of  the  Moray  and 
chips  with  off-shore  wind.  w'll\eXflen’1iy  an  e*tansive  bay,  containing  an  anchorage-ground  for 
St  for  S-Zund  Z™  H °“nd  bB  happily  cb0“"  site  Of  a hartour  of  great 

baZLr  mStd  bv  the  VeS"ls  arJ  ”Bi,her  “ da”S=r  at  the  apex  of  a deeply-indented 

commanding  a deDth  of  water  o an  or  ^ow  from  a rapid  river,  capable  at  the  same  time  of 

his  Majesty's  ships  of  war  swerable  for  the  largest  merchantmen  or  even  the  smaller  classes  of 

be  valued  ZZeZouthprn  & niof'Bnt  bow  aharbour  unencumbered  with  numerous  sandbanks  would 
■ 1Z  Zv  ^ ’ .ywee?,*h»  Humber  and  Portsmouth,  and  say  whether  snob  an 

accommodation  bo  riot  worth  the  tnHmg  add.tional  sum  necessary  for  completing  this  harbour. 

.lf  builLshouid“ 


alreadyZo’reZZaif  hmllty  j t0  dr,aw  '"ferences,  to  show  why  the  harbour  of  Fraserburgh, 


pfinn  • hut  what  i,„.  v comPIeted  > <md  that  it  is  a fit  subject  for  a further  grant  to- 
Renort  will  be  mv  innlno-v  fhr  I been  s^1(i  may  suffice.  Trusting  that  the  public  nature  of  this 
S“drwi^ZZioffnZb.T!l  'l,0n*  0vVbe  subiecl.  I m3  say  little  more;  hut  I mustnot 
calculated  to  be  of  meat  .erfle  . 6 a,ibFur  op  Fraserburgh,  when  completed,  will  he  in  every  way 

in  had  weather  and  ml  ver.  ■ h VBSSB'ifrequentmg  the  Caledonian  Canal,  as  a place  of  rendezvous 
“avrl  ounZmitl  ■ ^a‘ 1 bave  statei  Fraserburgh  Harbour,  which  I 

PP  y y seelDg  in  the  course  of  my  circumnavigation  as  Engineer  for  the 
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Commissioners  of  the  Northern  Lighthouses,  is  from  my  own  actual  observation  and  experience, 
and  with  a view  to  show  the  utility  of  this  measure  to  the  general  trade  of  the  country.” 

Such  was  the  opinion  of  Mr.  Stevenson  in  1817.  The  improvements  recommended  by  him  were 
completed  in  1819  and  1820;  and  since  then  another  interior  pier  has  been  erected,  and  other  im- 
provements made,  at  an  expense  of  more  than  14,000/.  (raised  entirely  from  the  revenue  of  the  har- 
bour), which  has  been  proved  to  he  of  great  utility,  not  only  for  tranquilizing  the  harbour,  but  for 
additional  berthage  ; and  Mr.  Stevenson’s  anticipations  have  been  realized  to  the  fullest  extent.  The 
Commissioners,  however,  in  the  year  1837,  being  wishful  to  obtain  a greater  depth  of  water,  whereby 
large  vessels  might  enter  at  all  times  of  tide,  proposed  building  an  outer  pier  or  breakwater,  to  the 
eastward  of  the  north  pier-head,  and  to  borrow  money  on  the  credit  of  the  harbour  for  that  purpose. 
But  having  made  application  to  the  Exchequer  Loan  Commissioners  for  such  a loan,  it  was  stated  by 
them,  that,  as  dues  could  not  legally  be  demanded  from  vessels  taking  shelter  in  the  Outer  Harbour 
if  built  under  the  then  Act  of  Parliament,  the  loan  could  not  be  granted.  Being  so  situated,  they  re- 
solved to  make  every  effort  to  obtain  the  necessary  funds  for  the  erection  of  such  a pier  as  might  be 
thought  of  the  greatest  benefit  to  the  public.  James  Walker,  Esq.,  Engineer,  London,  was  applied 
to  in  1838  to  make  a survey  and  plan  of  the  harbour  and  of  said  outer  pier,  which  he  did,  the  ex- 
pense of  which,  in  whole,  with  the  grounds  required,  was  estimated  at  1 7,000/. ; he  thought  20,000/. 
might  be  required ; but  the  requisite  properties  have  all  been  purchased,  and  we  find  that  the  17,000/. 
would  have  done  the  whole,  and  for  which  a depth  of  water  at  the  pier-head  would  have  been  ob- 
tained at  low  water  ordinary  spring-tides  of  nearly  9 feet,  at  high  water  21  feet,  and  at  about  neap 
tides  low  water  13  feet  and  high  water  18  feet;  but  by  carrying  out  the  pier  a little  farther,  water 
would  be  obtained  which  would  be  sufficient  for  almost  any  size  of  vessels  and  at  any  time  of  tide. 
The  Commissioners  under  these  circumstances  were  induced  to  apply  for,  and  obtained,  an  Act  of 
Parliament  in  1839,  to  build  said  pier,  and  exact  certain  rates  of  dues  to  enable  them  to  do  so,  but 
the  necessary  funds  for  which  have  not  yet  been  obtained ; and  the  Commissioners  hope  that  Govern- 
ment, seeing  that  it  would  be  a great  national  benefit,  will  take  it  up,  and  allow  the  necessary  funds 
to  make  it  a harbour  of  refuge , the  revenue  from  which  to  go  annually,  after  payment  of  keeping  up 
the  piers,  to  pay  the  interest  and  principal. 

I humbly  hope  you  will  have  the  goodness  to  do  all  in  your  power  to  bring  the  harbour  of  Fraser- 
burgh under  the  notice  of  Government,  as  being  considered  by  experienced  persons  by  far  the  fittest 
as  a harbour  of  refuge  between  Burntisland  and  Cromarty  Frith. 

I remain,  &c., 

The  Right  Honourable  Lord  Salloun,  Sjc.  3fc.  Lewis  Chalmers,  Chief  Magistrate. 


No.  223. 

The  Memorial  of  the  Fishcurers  and  Merchants,  §c.,  in  Fraserburgh , to  the  Honourable  the  Baillie 
and  Commissioners  for  the  Harbour  of  Fraserburgh , on  the  want  of  accommodation  for  the 
Fishing -boats. 

Humbly  Sheweth — 

That  the  memorialists,  considering  that  the  herring  fishing  is  the  staple  trade  of  this  port,  and 
that  on  its  successful  prosecution  the  prosperity  of  the  place  mainly  depends,  view  with  much  satis- 
faction the  great  increase  of  late  years  in  the  number  of  boats  fishing  at  the  port. 

That  while  the  memorialists  have  to  congratulate  the  Harbour  Board  in  this  respect,  they  beg  at 
the  same  time  to  express  their  regret  that  the  accommodation  necessary  for  carrying  on  the  fishing 
successfully  has  not  kept  pace  with  the  increase  in  the  number  of  boats.  That  the  harbour  is  quite 
inadequate  to  accommodate  the  trade  as  now  increased,  especially  in  the  event  of  a heavy  fishing,  or  in 
bad  weather ; so  much  is  this  the  case,  that,  were  there  an  average  of  20  to  30  crans  in  one  day,  many 
crews  would  be  unable,  from  the  want  of  quay-room,  to  discharge  their  fish  in  time  to  go  to  sea  next 
mght,  besides  losing  the  officiul  brand  to  the  fish,  which  must  be  the  case  if  they  are  not  cured  within 
24  hours  after  being  taken. 

Such  a state  of  things  the  memorialists  are  convinced  must  prevent  any  further  increase  of  the  trade, 
however  desirable  for  the  good  of  the  town  such  increase  may  be. 

. Under  these  circumstances  the  memorialists  conceive  it  is  imperatively  necessary  to  provide  addi- 
tional accommodation  for  the  growing  trade  of  the  port,  which  they  believe  can  only  be  efficiently 
done  by  making  a new  harbour  at  the  back  of  the  north  pier,  where  there  is  a natural  basin  of  sufficient 
extent  to  accommodate  200  boats,  having  a greater  depth  of  water  than  the  present  harbour,  and  where 
a great  extent  of  curing-ground  can  be  got,  on  which  the  fish  -could  be  cured.without  the  expense  and 
deterioration  caused  by  carting  them  in  a green  state  as  is  done  at  present.  This  of  itself,  the  memo- 
rialists are  convinced,  would  be  a boon  of  the  greatest  importance  to  the  trade  of  the  port,  seeing  that 
1 is  chiefly  because  of  their  superiority  in  this  matter  that  Wick  and  Peterhead  have  attained  to  their 
present  state  of  prosperity  as  fishing-stations. 

May  it  therefore  please  your  Honourable  Board  to  take  the  premises  into  your  serious  consideration, 
and  the  memorialists  shall  ever  pray. 

_ Alex.  Bruce,  Fishcurer, 

Fraserburgh , October  30,  1845.  and  67  others. 


No.  224. 

tatement  of  Period  and  Cost  of  Erection  of  the  several  Piers  and  Quays , and  of  Excavations  in  the 
Harbour. 

October  31,  1846. 

P*er’  designed  by  Rennie,  erected  about  1808,  cost .... 
m quay’  about  181 8 . 

Middle  pier  or  jetty,  1830  

i out  on  excavations  during  the  last  six  years  ..... 


£.  s. 

d. 

11,332  17 

3 

6,611  4 

6 

5,654  18 

3 

2,103  4 

n 

£25,702  4 

7* 

H.  C.  G.  Brown,  Clerk  to  Harbour  Commissioners. 
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No.  224. 

Statement  of  cost 
of  improvements  in 
the  Harbour. 
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Fraserburgh. 
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Chalmers,  on  the 
erection  of  the  Piei 


No.  226. 

Income  and  Ex-' 
penditure. 


Pm  due. 

No.  227. 
Income  and  Ex- 
penditure. 


, Rosehearty. 
No.  228. 

Return  to  Address 
of  the  House  of 
Commons  of  29th 
July,  1844. 
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No.  225. 

Memoranda  by  Lewis  Chalmers,  Esq.,  relative  to  Building  the  Piers  at  Fraserburg] 

Fraserburgh.  May  ] 

I find  that  Mr.  Rennie  had  given  a design  of  a south  pier,  but  it  was  very  different  r' 
one  given  by  Mr.  Stevenson;  it  extended  several  hundred  feet  further  south-eastward  and  lvi 
mouth  of  the  harbour  quite  open  to  the  sea,  running  from  N.E.  Mr.  Rennie  made  no'r  ° a'd  lI!e 
plan,  so  far  as  I can  ascertain.  ePort  on  his 

The  old  north  pier,  built  in  1745,  was  a dry  stone  pier,  and  nearly  on  the  same  site  as  the 
north  pier,  which  was  built  by  Mr.  Stewart  of  Plymouth,  between  the  years  1808  and  1811  • pr,fent 
materials  of  the  said  old  pier  were  used  in  the  hearting  of  the  present  north  pier.  Mr  Telfd  i 
inspected  the  present  north  pier,  when  built  by  Mr.  Stewart,  about  1611,  I think  - and  I™  ° " 
gave  a repoit  to  the  Commissioners  of  Highland  Roads  and  Bridges,  Edinburgh  whVadvanSUPlP°Se’ 
of  the  expense  of  building  it.  Mr.  Telford  had  nothing  to  do  with  the  building.  * nced  part 

Mr.  Walker  and  Mr.  Gibb  met  at  Fraserburgh,  and  they  both  agreed  that  Mr  Walker’ 
should  be  adopted,  and  that  Fraserburgh,  from  its  situation,  was  fitted* for  bein"-  a harbour  of  * rP  8n 
being  at  the  entrance  of  the  Moray  Frith,  and  eastern  extremity  of  the  Caledonfan  Canal  • also!  nf  ’ 
point  vessels  going  north  or  south,  whether  intending  to  enter  the  canal  or  otherwise  have  to  rh  ^ 
their  course,  and  might  have  shelter  at  all  times  in  the  Fraserburgh  harbour,  in  gales  of  wind8!! 
often  prevent  their  running  to  Cromarty,  on  the  Frith  of  Forth  ; Montrose,  the  best  harhoi.r  ha»  a“d 
Fraserburgh  and  the  Frith,  beiag  attended  with  difficulty  as  a harbour  of  refuge 

I have  had  communication  with  many  of  the  seafaring  people,  particularly  with  the  coast  cuarj 
officers,  who,  from  their  constant  observations,  are  well-qualified  to  judge  of  the  importance  of 
refuge  harbour  at  Fraserburgh,  and  they  seem  all  of  one  mind  as  to  Fraserburgh  being  the  mL, 
proper  port  as  a harbour  of  refuge.  b US[ 

Lewis  Chalmers. 


No.  226. 


Return  of  Income  and  Expenditure for  the  Years  1841-2-3. 


INCOM 

IE. 

EXPENDITURE. 

Heads  of  Income. , 

1S41 

| 1842 

1843 

Heads  of 
Expenditure. 

18-41 

1842 

1843 

Tonnage  dues  . 
Duties  on  goods . 
Ballast  sold  to 
shipping  . 
Rents  . . . 
Interest  , , 

Total.  £ 

£.  s.  d. 
425  17  10 
1206  7 S 

12  6 3 
12  3 2 
41  10  0 

£.  ».  d. 
475  10  2 
1291  8 9 

15  10  9 
15  1 0 

62  14  0 

£.  s.  d. 
442  8 lli 
1419  11  10 

13  13  6 
19  17  0 1 
27  9 1 

Salaries  . . . . 

Repairs  and  works 
Patent  slip  . . 

Paid  to  creditors 
of  harhonr 
Interest  on  money 
borrowed  . . 

Total  . . £ 

£.  s.  d. 
190  17  0 
410  8 10£ 

307  2 0 
121  6 5 

£.  s.  d. 
250  17  0 
1242  11  34 
708  15  1 , 

105  19  10 

£•  ». 
270  17  0 
1075  9 9 

105  19  10 

1698  4 6 

1860  4 8 

1923  0 4$ 

1029  14  3$ 

2308  3 2£ 

1452  6 7 

The  dues  are  levied  under  Act  2 & 3 Viet.,  c.  G5 
Debt  due  on  the  1st  of  January,  1846,  12,496/. 


Alex.  Begg,  Clerk  to  Harbour  Commissioners. 


PITTULIE. 

No.  227. 


Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Income. 

1841 

1842 

1843 

Expenditure. 

1841 

1842 

1843 

Tonnage  dues  . . 

£.  «.  d. 

£.  t.  d.  i 
1 1 0 

£.  t.  d. 
0 10  0 

Repairs,  lamps,  &c. 

£.  s.  d. 
6 12  0 

£.  S.  d. 

£.  I.  d. 

Dues  on  goods  , ..  ; 

3 19  10 

2 10  0 

Collecting  dues 
Incidental  expenses, 

0 4 7 

10  0 

&c.  . , .. 

2 17  10 

11  19  1 

5 0 10  ] 

3 0 0 

9 9 10 

12  3 8 

1 0 0 

The  dues  are  levied  by  order  of  the  Proprietor,  without  any  Act  of  Parliament. 

Robert  Sutherland,  Clerk. 


ROSEHEARTY. 

-No.  228. 

giR  Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

ander  Lord  PMiro^n' th?  J’’.  J7  its  ctalter’  Sm>ttd  Chari®.  iftZ&elbjM**- 

From  Whitsuntide  1841  to  1842  the  harbour-dues  were  H 651 
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From  Whitsuntide  1842  to  1843. 

The  revenue  from  herrings  was £50 

From  agricultural  produce 12 

Imports 8 

£70 

From  Whitsuntide  1843  to  1841. 

From  herrings £55 

Agricultural  produce  13 

Imports 7 


£75 


Appendix  C. 
Rosehearty. 
No.  228. 

Return  to  Address 
of  the  House  of 
Commons  of  29th 
July,  1844. 


Which  sums  have  been  expended  in  paying  off  part  of  the  debt  contracted  in  building  a pier,  and 
iiart  in  paying  interest  on  the  remaining  debt,  with  other  necessary  expenses. 

Extracted  from  the  town  and  harbour  books,  by  order  of  the  Town  Council. 

The  Honourable  H.  Manners  Sutton , David  Rae,  Clerk. 

Sfc.  &>c.  &fc. 


GARDENSTONE. 


Gardenstone. 


No.  229. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Income.  1 

1841  1 

1842 

1S43 

Expenditure. 

1641 

1842 

1843 

Shore  dues  let  for  . 

£.  s.  d.  \ 
87  0 0 

£.  i.  d. 
81  0 0 

£.  s.  d. 
83  0 0 

| Repairs  and  works  ■ . 

£.  s.  d. 
2 18  1 

£.  r.  d. 
13  13  7$ 

£.  s.  d. 

6 11  11£ 

The  harbour  of  Gardenstone,  it  is  said,  was  built  about  the  year  1 740  by  Alexander  Garden,  Esq., 
then  the  proprietor  of  the  estate  of  Troup.  It  appears  that  a table  of  those  dues  to  be  levied  at  the 
harbour  was  then  drawn  out,  and  it  has  been  the  custom  from  that  period  to  let  them  from  year  to 
year.  W.  Wernham,  Factor. 


No.  229. 

Income  and  Expen- 
diture’ 


MACDUFF. 


Macduit. 


No.  230. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Income. 

1841  j 

1842 

1843  j 

Expenditure. 

1841  | 

1842  I 

1S43 

Shore  dues  . ■ . I 

£.  s.  d.  1 
244  0 0 

£.  *.  d. 
231  0 0 

£.  >.  d.  1 
244  0 0 ! 

Repairs  and  works  . 

£.  s.  d. 
141  13  2| 

£.  s.  d. 
24  11  9 

£.  s.  d. 
12  1 8 

Under  authority  of  the  Trustees  of  the  late  James  Earl  of  Fife,  who  let  the  dues  by  public  roup. 

Edward  Mortimer,  Factor  for  Down. 


No.  230. 

Income  and  Expen- 
diture. 


March  27,  1845. 


No.  231. 

Memoranda  relative  to  the  proposed  new  Harbour  at  Macduff \ by  James  Bremner,  Esq.,  C.E. 

December  1,  1846. 

The  western  portion  of  the  present  harbour  of  Macduff  is  about  420  feet  in  length  by  120  feet  gremner>  on 
average  width,  and  contains  an  area  of  about  5500  square  yards.  The  inner  harbour  is  250  feet  long  a new  Harbour  at 
by  150  feet  wide,  with  an  area  of  4000  yards  ; the  outer  harbour  is  250  feet  long  by  250  average  width,  jyj;ac^ufp, 
having  an  area  of  about  7000  yards  ; the  whole  making  an  extent  of  16,500  yards,  or  3^  acres,  all  dry 
at  low-water  spring  tides.  . , 

To  form  the  new  harbour  it  is  proposed  to  extend  a break  water  pier  from  the  elbow  of  the  present  east 
pier  for  580  feet  in  a N.W.  by  W.  direction  (magnetic),  with  the  outer  portion  kanting  a point  more  to 
the  westward,  to  finish  with  a circular  head  in  22  feet  depth  at  low  water,  and  33  feet  at  high-water 
spring  tides.  The  wall  is  to  be  built  nearly  vertical;  the  surface  of  the  quay  to  be  4 feet  above  the 
level  of  high-water  spring  tides,  and  the  height  of  the  parapet  to  be  16  feet.  This  breakwater  will 
effectually  cover  the  sheltered  space  from  all  northerly  and  easterly  gales. 

Secondly,  it  is  proposed  to  extend  a pier  in  a north-east  direction  750  feet,  towards  the  outer  end  ox 
the  northern  breakwater,  leaving  an  opening  between  of  130  feet  wide;  from  the  extremity  of  this 
western  pier  akantof  250  feet  appears  by  the  plan  to  be  projected  at  right  angles.  A second  jetty, 
parallel  to  the  western  pier,  is  proposed  at  a distance  of  250  feet  within,  thus  forming  a sort  of  basin  or 
dock,  having  an  opening  60  feet  wide.  The  whole  low-water  space  enclosed  by  these  projected  piers 
will  be  about  7 acres,  having  an  average  depth  of  14  feet  at  low  water,  and  24  feet  at  high-water  spring 
tides. 

The  width  of  the  base  of  the  piers  is  to  be  50  feet,  and  27  feet  the  width  at  the  surface  of  roadway.  _ 

Thus  the  new  harbour,  when  complete,  will  afford  protection  to  the  mariners  at  all  times  of  tide  in 
northerly  or  easterly  gales,  that  is  to  say,  at  the  times  it  is  most  required  on  this  part  of  the  coast,  which 
has  no  low-water  harbour  from  Cromarty  to  the  Tay,  a distance  of  200  miles. 

J.Bhemner. 


No.  232. 

Admiralty  Report 
on  the  Harbour. 


Admiralty , March  18,  1847. 

The'  Lords  Commissioners  of  the  Admiralty  assent  to  this  project,  but  recommend  that  the 
northern  arm  of  the  harbour  should  be  first  constructed,  as  a test  of  the  mode  of  construction  proposed, 
and  as  most  essential  to  the  security  of  the  harbour.  ^ ^ 

2 U 2 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


332 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 


BANFF. 


Banff. 

No.  233. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  August, 
1S44. 


No.  233. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

The  Act  of  Parliament  under  which  the  said  trustees  have  acted,  and  now  act,  is  intituled  “ An 
Act  for  regulating  the  Municipal  Government,  and  Expenses  of  the  Royal  Burgh  of  Banff,  North 
Britain ; for  establishing  an  effective  Police  within  the  same ; and  also  for  maintaining,  improving, 
and  regulating  the  Harbour  of  the  said  Royal  Burgh which  Act  received  the  royal  assent  on  the  23rd 
of  July,  1840. 

James  Smith, 

Clerk  to  Banff  Harbour  Trust. 


No.  234. 

Memorial  concern- 
ing damage  occa- 
sioned by  Storm, 
and  Telford's  Re- 
port, &c. 


No.  234. 

Memorial  from  Banff  concerning  Damage  occasioned  by  a Storm  in  October  last ; together  uhth 
Correspondence  on  the  subject  of  such  Memorial. 

Unto  the  Honourable  the  Commissioners  for  Highland  Roads,  Bridges,  and  Harbours  in  Scotland.— 

The  REPRESENTATION  and  PETITION  of  the  Provost,  Magistrates,  and  Town 
Council  of  the  Burgh  of  Banff, — 


Most  Humbly  Sheweth, 

That  fora  long  time  past  the  improvement  and  enlargement  of  the  Harbour  of  Banff  have  been  con- 
sidered an  object  not  only  of  the  first  importance  to  the  trade  and  prosperity  of  the  town  and  populous 
country  around,  but  also  of  considerable  national  importance,  as  affording  refuge  to  vessels  when  over- 
taken by  the  violent  hurricanes  with  which  the  shores  of  the  Moray  Frith  and  north-east  coast  of  Scot- 
land are  often  visited,  and  along  which,  for  greatly  more  than  100  miles,  there  is  no  harbour  at  present 
where  a vessel  of  any  considerable  burden  can  find  shelter  or  safety. 

That  the  progressive  increase  of  shipping  in  the  various  ports  on  this  coast,  the  numerous  vessels  con- 
tinually passing  along  it  from  the  Baltic  and  ports  in  the  German  Ocean,  with  the  trade  of  the  west  coast 
of  Scotland  and  England,  and  also  of  Ireland,  and  the  still  nearer  approach  of  these  valuable  ships  and 
cargoes  when  the  Caledonian  Canal  shall  be  opened,  impressed  on  the  inhabitants  of  Banff  the 
great  importance  of  the  object,  and  excited  their  most  anxious  desire  for  its  accomplishment. 

That  in  a head  court  of  the  burgh,  the  whole  inhabitants,  therein  assembled  for  the  special  purpose 
of  taking  the  matter  into  consideration,  unanimously  resolved  to  raise  and  contribute  the  sum  of  7000/. 
towards  the  improvement  of  the  harbour,  and  authorized  your  Petitioners  to  make  application  to  your 
Honours  for  aid  and  assistance  to  the  like  amount,  which  it  was  considered  might  be  sufficient  to  com- 
plete the  work. 

That  your  Petitioners  did  accordingly  make  such  application  to  your  Honours,  when  you  wrre  pleased 
to  first  direct  Thomas  Telford , Esq.,  civil  engineer,  to  examine  and  report  on  Banff  Harbour,  and  the 
utility  and  advantage  to  the  public  of  the  proposed  improvements. 

That  the  report  of  that  eminent  engineer  having  been  extremely  favourable,  and  confirming  the  repre- 
sentation made  by  your  Petitioners,  your  Honours  were  afterwards  pleased  to  grant  an  aid  of  6973/.  10j. 
sterling,  being  a moiety  of  the  expense  of  the  work  as  estimated  by  him. 

That  in  order  that  the  work  might  not  be  delayed,  your  Petitioners  became  the  contractors  for  the 
execution  of  it,  agreeable  to  Mr.  Telford’s  plan  and  specifications,  and  at  the  sum  estimated  by  him  of 
13,957/. ; and  a regular  contract  was  accordingly  entered  into  betwixt  James  Hope,  Esq.,  on  the  part 
of  your  Honours,  and  your  Petitioners,  in  the  month  of  July  1818. 

That  the  execution  of  the  work  was  therefore  immediately  commenced,  and  every  possible  exertion 
used  in  forwarding  it,  and  the  progress  made,  as  well  as  the  manner  in  which  the  work  was  executed, 
both  received  the  most  unqualified  approbation  of  Mr.  Telford,  on  bis  inspection  in  the  beginning  of 
September  last.  At  that  time  there  was  every  prospect  that  this  great  and  useful  work  would  have 
speedily  been  brought  to  a fortunate  conclusion.  The  breakwater  of  this  harbour  being  an  operation  as 
much  exposed,  perhaps,  as  any  public  work  now  in  progress  in  Britain,  every  possible  precaution  had 
been  taken  to  guard  against  the  disasters  and  misfortunes  which  all  such  operations  are  liable  to  meet 
with  ; but  unfortunately,  at  an  unusual  early  period  of  the  season,  on  the 21st  and  22nd  days  of  October 
last,  this  coast  was  visited  by  a hurricane  more  awful  and  destructive  than  anything  of  the  kind  recol- 
lected by  the  oldest  inhabitants ; the  consequences  of  it  were  in  general  very  distressing ; different  public 
works  in  progress  suffered  severely ; piers  which  had  resisted  the  seas  and  storms  of  more  than  a cen- 
tury were  levelled  down ; and  immense  quantities  of  herrings,  fishing  malerials,  and  other  property,  in 
situations  where,  at  no  period  for  ages  before  they  would  have  been  in  danger,  were  swept  into  the  sea 
and  totally  destroyed  ; the  breakwater  at  Banff  harbour  was  at  this  period  in  a half-finished  state,  and 
therefore,  as  was  to  be  expected,  the  damage  done  to  it  by  this  hurricane  was  very  great. 

That  immediately  after  this  misfortune  the  pier  was  inspected  by  Mr.  Gibb,  the  local  engineer,  who 
made  a report  of  its  stale  to  Mr.  Telford;  the  latter  gentleman  afterwards  directed  the  former  to  make 
a more  full  and  detailed  report,  accompanied  by  a plan,  showing  the  state  of  the  work  as  it  stood  pre- 
vious to  the  foresaid  storm,  and  also  the  effect  which  ihat  storm  had  made  upon  it. 

That  entertaining,  as  your  Petitioners  do,  the  highest  respect  for  Mr.  Telford’s  professional  abilities, 
they  think,  had  the  breakwater  been  finished,  it  might  have  withstood  the  effects  of  all  ordinary 
storms ; but  they  believe  the  most  experienced  engineers  are  ready  to  admit,  that  in  a situation  so 
extremely  exposed  as  Banff  harbour,  no  calculation  can  determine,  with  certainty,  the  weight  aud  force 
of  the  sea  during  so  tremendous  a bun  icane  as  that  of  the  22nd  of  October.  Engineers  therefore  consider 
reverses  of  the  nature  of  what  has  happened  here  as  being  rather  in  their  favour,  by  proving  to  them, 
from  experience,  the  utmost  violence  to  be  looked  for. 

That  to  insure,  therefore,  the  stability  of  this  fabric,  in  a situation  so  extremely  exposed,  against  the 
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effects  of  storms,  even  of  so  rare  occurrence,  Mr.  Gibb  accompanied  his  report  to  Mr.  Telford  by  a 
recommendation  that  the  outer  end,  which  had  been  injured  and  greatly  damaged,  of  the  pier  of  Banff 
harbour,  should  be  reconstructed  of  increased  dimensions  j and  alter  the  most  mature  consideration  and 
personally  consulting  with  Mr.  Gibb  on  the  subject,  the  suggestion  of  increasing  the  dimensions  of  the 
pier  has  received  the  entire  approbation  of  Mr.  Telford. 

That  the  Petitioners,  so  far  as  they  are  able  to  judge,  fully  coincide  in  opinion  with  these  engineers ; 
but  the  alteration  from  the  plan  as  contracted  for,  and  increasing  the  dimensions  of  the  pier  in  the 
manner  now  proposed,  will  be  attended  with  a very  considerable  additional  expense,  perhaps  not  less  than 
2000/.  sterling. 

That  your  Petitioners  and  the  community  of  Banff  are  still  most  anxious  to  make  every  exertion  in 
their  power  to  finish  this  great  work  in  a manner  so  as  to  insure  its  stability  ; but  the  undertaking  was 
originally  great  for  their  means  ; the  burgh,  the  revenue  of  which  is  very  limited,  having  within  these 
few" years  expended  large  sums  in  the  erection  of  a new  church,  a new  jail,  an  academy,  and  turnpike- 
roads,  and  other  public  works ; and  in  such  circumstances  the  Petitioners  feel  themselves  obliged, 
though  with  much  reluctance,  to  make  application  to  your  Honours  for  a further  aid  of  a moiety  of  the 
additional  expense  which  will  be  occasioned  by  the  increased  dimensions  of  the  pier,  which  are  now 
considered  necessary  to  insure  its  stability. 

Confident  that  Mr.  Telford  will  afford  your  Honours  most  particular  and  correct  information  of  the 
present  state  of  this  harbour,  and  of  the  great  injury  occasioned  by  the  foresaid  storm,  your  Petitioners 
conceive  any  observations  on  their  part  superfluous,  after  the  subject  has  undergone  the  consideration 
of  that  able  and  distinguished  engineer. 

Geo.  G.  Robinson,  Provost. 


Report  by  Thos.  Telford,  Esq.,  on  the  damage  to  the  Works  at  Peterhead  and  Banff  Harbours, 
and  Estimates  for  restoration. 

London , February  21,  1820. 

I have  examined  the  Memorials  from  the  magistrates  of  Peterhead  and  Banff,  who  are  also  the 
contractors  for  the  new  works  at  the  respective  harbours ; and  having  also  had  communications  with 
the  resident  engineer,  Mr.  Gibb,  I am  satisfied  of  the  truth  of  the  representations. 

On  my  inspection,  in  the  latter  end  of  last  August,  I found  that  great  progress  had  been  made  at 
both  places,  and  that  proper  care  had  been  bestowed  on  the  works  then  performed.  But  the  storm 
mentioned  in  the  memorials,  which  happened  on  the  21st,  22nd,  and  23rd  of  October,  so  unusually  violent 
(even  on  that  exposed  coast)  as  to  reach  and  destroy  works  which  had  stood  for  ages,  having  overtaken 
the  Peterhead  and  Banff  Works  in  an  unfinished  state,  has  very  considerably  injured  them,  so  as  to 
create  an  expense  beyond  what  was  originally  contemplated. 

This  violent  attack,  while  the  works  were  in  hand,  has,  however,  proved  what  precautions  are  neces- 
sary against  future  tempests;  and  in  this  view  the  additional  expense  now  required  will  be  well 
bestowed. 

After  examining  the  modes  of  restoration  and  the  additions  proposed  by  Mr.  Gibb,  I consider  them 
judicious,  and  the  estimated  expense  reasonable ; viz. — 


For  Peterhead  Harbour 
For  Banff  Harbour 

Expense  of  inspection  and  management,  say 

Cost. 
£ 3,384 
2,000 
616 

Moiety. 
£ 1,692 
1,000 
308 

£ 6,000 

£ 3,000 

To  John  Rickman,  Esq.  Thos.  Tei.ford. 


My  Lords  and  Gentlemen,  Treasury  Chambers,  April  14,  1820. 

In  answer  to  your  Secretary’s  letter  of  the  10th  ult.  I am  commanded  by  the  Lords  Commissioners 
of  His  Majesty's  Treasury  to  acquaint  you,  that  they  do  not,  under  all  the  circumstances,  feel  that  they 
should  be  justified  in  recommending  to  Parliament  to  make  any  grant  of  money  for  the  completion  of 
the  piers  at  Peterhead  and  Banff. 

I am,  &c.. 


To  the  Commissioners  of  Highland  Roads  and  Bridges. 


Geo.  Harrison. 


No.  235. 

Report  of  J.  Bremner,  Esq.,  C.  E.,  on  the  best  means  of  repairing  the  Breakwater. 
Gentlemen,  Banff,  April  11,1837. 

I have  this  day  made  several  tours  round  the  back  of  the  breakwater,  at  low  water,  as  low  down 
as  the  tide  would  permit,  and  am  sorry  to  say  that  I do  not  by  any  means  consider  it  safe  in  the 
present  state  it  is  in.  One  stone  has  been  forced  out  by  the  action  of  the  sea  this  last  winter, 
and  since  I inspected  it  last  fall  I find  many  parts  of  it  look  much  worse  than  it  was  at  that  time. 
As  this  appears  to  me  of  the  utmost  importance  to  your  good  town  and  neighbourhood,  it  deserves 
your  serious  and  immediate  attention,  as  it  is  evident,  should  it  give  way,  it  will  be  almost  an  irre- 
coverable loss,  as  it  would  completely  prevent  any  intercourse  by  shipping  to  your  port,  which  would 
be  a serious  calamity. 

I would  therefore  again  propose  that  some  old  chain-cables  should  he  purchased,  and  bolted  round 
your  quay-head,  to  commence  at  the  inner  extremity  of  the  quay-head,  and  securely  bolted  with 
4-inch.iron,  for  150  feet  at  least,  along  the  outside,  as  near  low-water  spring-tides  as  possible;  taking 
care  to  have  a strong  purchase  to  stretch  the  said  chain  during  the  time  it  will  be  bolting.  From  six 
to  eight  chains  should  be  bolted  down  across  this  one,  of  smaller  dimensions,  from  30  to  40  feet 


Appendix  C. 
Banff. 

No.  234. 

Memorial  concern- 
ing damage  occa- 
sioned by  Storm, 
and  Telford's  Re- 
port, &c. 


No.  23f 

Bremner,  on  repair- 
ing the  Breakv  ater. 
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Appendix  C. 
Banff. 

No.  235. 

Bremner,  on  repair- 
ing the  Breakwater. 


long,  at  different  places  where  they  will  be  most  useful.  In  addition  to  this  I would 
that  a large  mass  of  heavy  materials  may  be  hove  in  behind  the  outer  foundation,  which 
with  carts  and  loaded  on  the  lighter,  and  hove  over  in  the  places  most  in  want  of  such  materials  dr°Ve 

The  Banff  Harlem  Trustees.  J*’„ss  b,„TOi 


No.  236. 
Bremner,  on  the 
state  of  the  Har- 
bour. 


ino.  230. 

Report  of  J.  Buemneb,  Esq.,  C.E.,  on  the  present  state  of  the  Harbour. 

Gentlemen,  . Harbour  Place,  Wick , April  19,  1545 

I have  to  acknowledge  receipt  of  your  chamberlain  Mr.  Smith’s  letter  of  the  1 5th  inst  ren 
ing  me  to  communicate  my  opinion  on  the  defects  and  capabilities  of  improvement  of  the  harbn  # 
Banff,  preparatory  to  your  making  a return  on  that  subject  to  be  laid  before  the  House  of  fnmm  °f 
pursuant  to  a resolution  of  the  House  in  August  last.  commons, 

In  answer  I beg  leave  to  observe  that,  where  harbour-walls  are  built  in  a line  parallel  with  the  co 
of  the  waves  to  the  shore,  similar  to  yours,  it  is  impossible  to  give  them,  in  extreme  exposure 
sea,  a sufficient  power  of  resistance  to  its  violence.  Harbour- walls  should  be  constructed  so  Jt 
oppose  and  avert  the  sea  within  25  degrees  at  least  of  the  building,  otherwise  it  will  shock  the  whnl 
line  at  once ; but,  by  observing  this  precaution,  the  sea  will  strike  on  the  outer  breakwater 
and,  being  resisted,  it  will  run  along  the  back  of  the  wall  and  exhaust  its  power,  carrying  with  it 
moveable  sand  and  other  alluvium  that  become  great  nuisances  in  harbours. 

In  1837,  when  I was  called  to  inspect  the  harbour  of  Banff,  I observed  and  explained  the  radiml 
defect  in  the  plan  and  construction  of  it,  which  had  occasioned  great  expense  and  trouble  in  fpm 
porary  repairs.  The  breakwater  was  unfortunately  lined  off  exactly  parallel  to  the  sea  giving  a 
slope  of  three  horizontal  to  one  perpendicular.  The  foundation  had  thus  no  superincumbent  weifht 
to  render  it  solid  or  secure ; and  the  recoil  of  the  sea  was  in  constant  and  powerful  operation  in 
loosing  and  forcing  out  the  foundation  stones  of  the  building.  Notwithstanding  the  exertions  made 
by  the  trustees  to  support  the  structure  by  every  devisable  means,  particularly  by  fortifying  it  with 
large  blocks  of  stone,  of  from  two  to  three  tons  weight  each,  in  each  succeeding  year,  I found  that 
the  harbour  had  sustained  damage  to  a very  great  extent,  and  was  then  threatened  with  total  destruc- 
tion  m its  peculiar  exposure  to  storms  and  heavy  seas  from  north-west  to  south-east.  At  this  crisis 
and  to  prevent  otherwise  inevitable  ruin  of  the  whole  building,  floating  casks  of  immense  size  with 
rnder  directions,  were  then  applied  with  gratifying  effect  and  success  in  raising 
if  -yj"g-  fr0T'-  CODSlderable  distances  stones  of  the  enormous  weight  of  from  15  to  40  tons 
byJud“  dlsP°sal  of  which  along  the  outer  edge  of  the  breakwater,  the  building  has  since 
been  preserved  from  total  destruction.  5 

bo““”  of  ,the  b*J’  ™d  “ P®1*  adjacent  to  the  harbour  of  Banff,  consisting  of  sand,  the 
on  L I!!  *"1  subject  to  accumulations  of  sand  admitted  at  the  two  entrances  shown 

oollecti™  wL  Y Y “d  new  breakwaters ; and  from  the  great  width  of  the  other  entrance,  such  a 
t i l * n ? i wlth“  the  ?e,r  harbour  about  two  years  ago,  to  the  depth  of  three  feet.  Hav- 

entrance  toT] "YYT™8  °f  Preventing  similar  lnconveuience,  I advised  that  the 
doie  Y .doit!  f?vld  be  contracted  and  boomgates  erected,  which  was  accordingly 

no SonSufijL' ^oclulSlt!  "eW  ™ effeCtUally  de,Ied  °f  the  inoumbent  smd-  ”d 

oflrnYfri,™  tbilir’„h0J,eV"j  subject  and  peculiarly  exposed  to  the  influx  and  accnmnlation 

sand  intiX  rhich’  whE"  by  wind,  carries  great  quantities  of 

S”  nSnosL  ofX'  ■ ? ’ ’J  mode  °f  rendering  the  harbours  of  jLff  beneficial  for 

irSX  f Y X6  r™ld,be  “ construct  another  breakwater  150  feet  without  the 

£3  fir  ce, tain  nr  d'P  h>  Y“e  tbe  saIlds  ani  °tber  alluvial  substances  are  less  agitable, 

dent  taSsW  r"  lE“Y  acc™»lation  of  and  to  give  to  the  breakwater  a curve  of  suffl. 

‘““‘“ting  the  latter  in  an  acute  angle, 
fell  L offX  X ,•  l harbour ; by  which  means  the  sea,  in  striking  the  angle  ato 

with  ft  the  sandVthe  bX  orae'hrboC.0”11  h”  eff“ta‘1Iy  rcsi*ted  and  driven  ‘^ari,  carrying 

shipnineTidftXi  nTtlXl*18  -yoIlr  betbout  would  afford  shelter  and  additional  accommodation  to 
IS bfnlflilXl8  °l a”4  would  be  exempted  from  annoyance  of  sand  or  other  silt.  The 
r“  St  Sst  2"  « ”"ld  t,n,tr  “al»  evident  on  consideration  that  there 

3oifin~eis  whe„  u “f™"  d*ptb  of  betwe'en  Aberdeen  and  Cromarty  capable  of 

receiving  vessels  when  embayed  on  your  coast  with  northerly  winds. 

To  the  Trustees  of  the  Harbour  of  Banff.  1 haVe’  Ylnns  Bmmkee. 


No.  237. 
Abernethv,  on  im 


No.  237. 

Beport  of  Jams  Aseuneiht,  Esq.,  C.  E„  on  the  best  means  of  Improving  the  Harbour,  ani 
Estimate. 

Gentlemen,  __  _ 

Addressed  to  me  by  Mr.  Smith,  your  cier“’of  dfe  April  15, 

if  in-mrnvi-nrr  vmie  >i  o n'Knii  v f xrioitpfl  Ranff  Oil 


proving  the  Har-  rpnna  ,.In  acco^ance  with  the  letter  addressed  to  me  hy  Mr.  Smith  your  cier*.  ux  uaoc  . 
hour,  and  Estimate.  fnd  19?h”ofP a‘Y f “ 10  *hY'!t  modl!  “f  ™P™ving  yofr  harbour;  I visited  Banff  . 

foUows:-  ' P ’ a"d’  h"mg  wel1  and  caraW1?  'veighef  ihe  matter,  1 beg  to  report  i 

Die  evils  which  attend  your  present  harbour  are— 

1.  Its  exposure  to  the  action  of  the  sea  in  north-easterly  gales 

Tbe^eSZ r*.“,  “Y  tbe  ">»«  plrtioniarly  in  tbe  outer  basin, 

the  means  emnloved  • T kali  +1,  maJ  6 remedied  more  or  less  effectually,  according  to  the  extent  0 
1 Yraf0re  lep°rt  °n  tbe  “atto  "”d“  ‘be  three  followfig  heads 

steaffresseSf  f * b°“r’  “ t0  rOTedy  the  «isti”S  evils,  and  fit  it  for  the  admission  o 


Printed  image  digitised  by  the.  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


335 


2.  A modification  of  this  plan,  so  as  to  fit  it  for  the  safe  admission  and  protection  of  sailing- 

V6Sg‘  The  improving  of  a portion  of  the  liarhour,  such  as  the  outer  basin. 

With  respect  to  the  first  evil,  the  action  of  the  sea,  it  appears  to  me  that  the  only  way  of  shelter- 
ing the  harbour  from  easterly  storms  is,  by  the  extension  of  the  present  north  pier  in  the  direction 
shown  on  the  accompanying  plan.  By  this  extension  the  harbour  entrance  would  be  completely 
sheltered  from  all  easterly  seas,  and  vessels  will  be  in  safety  even  at  the  present  harbour  entrance  ; 
the  great  body  of  the  sea  impinging  on  the  proposed  extension  will  be  thrown  off  to  the  southward, 
and  any  portion  of  it  rolling  round  the  point  of  the  north  extension  will  be  caught  and  thrown  off  by 
the  extension  shown  of  the  present  south  pier. 

The  second  evil,  viz.  the  accumulation  of  sand  within  the  harbour,  is  caused,  in  a great  measure,  by 
the  near  proximity  of  the  river-mouth,  the  deposit  brought  down  by  the  river  being  thrown  directly 
into  the  harbour  entrance  by  the  tide,  the  action  of  the  sea  in  easterly  gales,  and  the  want  of  any 
opposing  force.  The  only  effectual  mode  of  getting  rid  of  this  is  to  divert  the  river  into  what 
was,  I believe,  its  ancient  channel,  as  shown  on  the  accompanying  sketch,  by  first  cutting  a channel 
through  the  beach,  and  then  forming  a bulwark  across  the  present  channel  of  the  river,  which  may 
be  done  by  driving  two  rows  of  fir-piles  and  backing  them  up  with  fragments  of  rock  : this  would 
preserve  the  embouchure  permanently  in  the  direction  laid  down. 

The  present  harbour  being  intersected  by  jetties,  rendering  it  perfectly  unfit  for  the  admission  of 
steam-vessels,  I would  recommend  their  total  removal : the  spare  material  could  be  used  up  in  the 
proposed  extension  of  the  piers  and  in  widening  the  road  leading  to  the  town  and  forming  there  a 
quay— an  improvement,  in  my  opinion,  of  much  importance. 

In  addition  to  the  removal  of  the  jetties,  I would  recommend  the  removal  of  “ Bobby  Leil  ” rock, 
and  the  general  deepening  of  the  harbour  to  a depth  of  14  feet  high-water  spring  tides,  as  shown 
on  the  tranverse  sections. 

By  carrying  out  these  various  operations  I have  no  hesitation  in  affirming  that  the  evils  which  at 
present  attend  the  harbour  would  be  effectually  remedied  and  the  harbour  rendered  fit  for  the  safe 
admission  of  the  general  class  of  coasting  steam-vessels. 

I estimate  the  expense  of  executing  this  plan  at  8000Z. 

With  respect  to  the  general  accommodation  of  sailing-vessels,  I would  recommend  the  same  exten- 
sion of  the  north  and  south  piers,  the  removing  of  the  “ Bobby  Leil”  rock,  the  deepening  of  the  outer 
basin  to  14  feet  spring-tides,  and  the  shortening  of  the  inner  jetty  at  the  booms,  as  shown  by  the  faint 
red  line. 

As  in  the  former  case,  I would  recommend  the  diversion  of  the  river. 

The  carrying  out  of  this  plan  I estimate  at  7200Z. 

Supposing  it  should  not  be  considered  judicious  at  present  to  carry  out  the  extension  of  the  piers, 
and  the  diversion  of  the  river,  then,  for  the  better  preservation  of  vessels  within  the  harbour,  I would 
recommend  that  the  entrance  by  the  “ Bobby  Leil  ” rock  should  be  built  up  altogether,  and  an  en- 
trance made  into  the  present  inner  basin,  as  shown  by  the  faint  red  lines. 

The  booms,  which  1 consider  the  best  plan  that  could  be  devised  under  existing  circumstances,  to 
be  retained ; and  I may  here  remark,  that  I would  not  advise  them  to  be  put  down  nearer  the  bottom 
than  3 or  4 feet,  as  it  is  to  the  under  current  that  the  partial  removal  of  the  sand  is  attributable. 

The  basin  should  be  deepened  throughout  to  the  extent  of  low-water  mark  spring-tides. 

I estimate  the  expense  of  these  operations  at  1 500/. 

I am,  &c., 

To  the  Banff  Harbour  Trustees.  James  Abernethy. 


No.  238. 


Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1 1841 

1 1842  1 

1843 

Heads  of  Expenditure. 

1841  j 

1842  j 

1843 

, 

a. 

T 

d. 

£. 

,,, 

d. 

£. 

s. 

d. 

£. 

d. 

£. 

i. 

d. 

28 

0 

0 

imported  and  ex- 

Repairs  and  works  . 

22 

18 

11 

30 

8 

Hi 

19 

6 

11* 

ported  .... 

764 

2 

10 

702 

0 

0 

661 

0 

0 

Clearing  harbour  . 

16 

Berthing  dues 

16 

9 

0 

12 

0 

17 

1 

8 

Gas  for  harbour 

Pier  head  light  dues  . j 

7 

7 

8 

0 

6 

7 

6 

0 

lights. 

D 

14 

Crane  dues  . . . 

5 

10 

0 

Rent  of  premises 

Received  for  use  of  1 

and  expenses 

10 

0 

15 

6 

6 

14 

6 

casks  . . . . 

1 

6 

0 

2 

0 

Collecting  shore  dues 

Dues  on  goods  lodged  ! 

Miscellaneous  . 

5 

Plankage  .... 

2 

14 

6 ! 

1 

17 

6 

1 

15 

6 

Interest  of  debt  . 

346 

2 

6 

403 

ia 

10 

17 

Ballast  sold,  and  use 

of  lighter  . . , 

8 

4 

0 

5 

4 

0 

9 

13 

6 

Incidents  .... 

Interest  .... 

0 

11 

9 

0 

4 

0 ; 

1 

14 

3 

Total  . . £. 

800 

12 

2 

745 

1 

8 

705 

16 

8 

Total  . . £. 

j584  17 

8 

585 

7 

9* 

440 

3 

8* 

The  dues  are  levied  under  Act  3 and  4 Viet.  (Royal  Assent,  July,  1840.) 

James  Smith. 

Debt  due  on  the  1st  of  January,  1846, 82014  T"  ... 


Appendix  C. 
Banff. 

No.  237. 

Abernethy,  on  im- 
proving the  Har- 
bour, and  Estimate. 


No.  238. 

Income  and  Ex- 
penditure. 
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Appendix  C. 
Whiteiiills. 
No.  239. 

Income  and  Expen 
diture. 


PORTSOT. 

No.  240. 

Income  and  Expen 
diture. 


Blackpots. 
No.  241. 

Income  and  Expen 
diture. 


Cullen. 

No.  242. 

Income  and  Expen- 
diture. 


Port  Gordon. 
No.  243. 

Income  and  Expen- 
diture. 


WHITEHILLS. 

No.  239. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Income. 

1S42 

1843 

1844 

Expenditure. 

1842 

1843 

| 1844 

Total  revenue. 

£.  s.  tl. 
32  4 9$ 

£.  f.  d.  , 
34  0 11$ 

£.  s.  d. 
20  12  11£ 

Repairs  .... 
Superintendence 

| 

£.  cl. 

2 18  0 
6 8 9 

£ *.  cl. 

6 *18  0 | 

£•  d. 
11  10  0 
4 2; 

9 C 9 

6 18  0 I 

| 15  I 2T 

The  Earl  of  Seafield,  sole  Proprietor. 

No  Signature. 


PORTSOY. 

No.  240. 

Return  to  Address  of  the  House  of  Commons  of  July  29, 1844. 


Income. 

| 1S42 

1843 

1844  J 

Expenditure. 

1842 

1843 

1841 

Total  Revenue  . . 

£.  s.  d.  1 
j23G  0 0 

£.  a.  d. 
232  0 0 

£.  ».  d.  | 
286  13  4 j 

Repairs  .... 
Superintendence . . j 

Total  . . . . | 

£.  ».  cl. 

20  15  2 
3 3 0 

£.  ».  d. 
635  10  4 
6 3 0 

£.  S.  cl. 

341  0 11 
15  18  0 

23  IS  2 

541  13  4 j 

356  18  11 

The  dues  are  levied  under  the  authority  of  the  Earl  of  Seafield,  who  is  the  sole  proprietor  of  the 
harbour. 


No  Signature. 


BLACKPOTS. 

No.  241. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

Blackpots. 

Revenue.  Expenditure. 

For  the  year  to  1st  November,  1842.  £3  10  0 Nill. 

For  do.  to  do.  1843.  2 14  0 , , 

For  do.  to  do.  1844.  3 0 0 , , 

The  dues  are  levied  under  the  authority  of  the  Earl  of  Seafield,  sole  proprietor  of  the  harbour  and 
adjoining  lands. 

No  Signature. 


CULLEN. 
No.  242. 


Return  to  Address  of  the  House  of  Commons  of  July  29,  1 844. 


Income. 

1842 

1843  1 

1844  j Expenditure- 

1842 

1843 

1844 

Shore  Dues  . . . 

£.  a.  d. 
53  0 0 

£.  s.  d. 
56  15  0 I 

£.  *.  d.  ’ 

61  11  8 L Repairs  and  Works  . 

Clearing  out  Sand . . 
Harbour  Lights  . 

I-  Mooring  Posts  . . 

£.  a.  d.\ 
4*15*  0 j 

£.  s.  d. 

5 7 9 

30  0 3 

; ; 

£.  s.  d. 
14  13  5 
42  7 11 
4 18  2 
3 16  0 

53  0 0 ] 

56  15  0 

j 61  11  8 II 

4 15  0 I 

35  8 0 ! 

65  15  6 

The  dues  are  levied  under  the  authority  of  the  Magistrates  of  the  Royal  Burgh. 

Seafield. 


PORT  GORDON. 

No.  243. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Income. 

1842 

1843 

1844 

Expenditure. 

1842 

1843 

1844 

Shore  and  Harbour  | 
Dues  .... 

£.  i.  d.  j 
132  0 0 J 

£.  *.  d. 
135  0 0 

I*  '•  4 
126  10  0 

I 

Repairs  and  Works  . 

£.  ..  d. 
76  0 4 

£.  *.  d. 
232  18  6 | 

£.  d. 

173  16  1 

The  property  of  the  Duke  of  Richmond ; the  harbour  was  built  by  the  late  Duke  of  Gordon,  40  years 
since. 


Alex.  Marquis. 

Nov.  6,  1844. 
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GARMOUTH. 

No.  244. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

SjR  December  17,  1844. 

’ In  reply  to  your  communication  of  the  13th  of  November,  relative  to  the  harbour  of  Garmouth 
(or  Kingston),  I beg  to  state  that  it  does  not  come  under  the  denomination  of  a harbour,  but 
merely  a creek,  or  anchorage,  in  which  no  dues  are  exigible  beyond  Id.  per  ton  register,  which 
is  charged  on  such  vessels  as  make  use  of  some  moorings  placed  in  the  water  and  on  the  land  by 
his  Grace  the  Duke  of  Richmond,  who  is  the  proprietor,  and  from  whom  I hold  it  at  the  rent  of 
12/.  10s.  per  annum.  Should  any  further  information  be  required  I shall  be  most  happy  to  furnish 
it  in  so  far  as  lies  in  my  power. 

I am,  &c., 

The  lion.  H.  Manners  Sutton,  ~\Y.  Hogarth. 

$c.  i>c.  


LOSSIEMOUTH. 

No.  245. 

Return  to  Order  of  the  House  of  Commons  of  A ugust  9,  1 844. 

Sir,  May  2,  1845. 

In  compliance  with  the  requisition  to  the  Directors  of  the  Stotfield  and  Lossiemouth  Harbour 
Company  of  date  the  1st  of  February  last,  I beg  leave  to  transmit  to  you,  by  order  of  the  said  Directors, 
a copy  of  the  plan  of  the  said  harbour;  and  to  explain  that  the  extension  of  the  North  Quay  and  of  the 
Inner  Basin,  shaded  in  pink  on  the  plan,  have  now  been  contracted  for  at  an  outlay  of  £4190  ster- 
ling, and  that  the  transmission  of  the  plan  has  been  delayed  until  the  contract  should  have  been 
entered  into. 

The  title  of  the  Act  of  Parliament  for  this  harbour  is  4th  and  5th  William  IV.  chapter  86. 

I have,  &c. 

The  Honourable  H.  M.  Sutton,  Patrick  Doff,  Clerk  to  the  Directors. 

Under  Secretary  of  State,  Whitehall,  London. 


No.  246. 

Letter  from  Mr.  Joiin  Allan,  a Merchant,  on  the  Excessive  Rale  of  Harbour  Dues. 

October  7,  1846. 

I have  looked  over  the  proposed  Harbour  Conservancy  Bill,  which  I now  return. 

It  appears  to  me  that  the  Commission  did  not  contemplate  any  interference  with  existing  harbour- 
dues,  and  although  there  may  be  in  the  Bill  some  slight  movement  in  that  direction,  I do  not  think  it 
so  full  and  decided  as  it  might  and  ought  to  be. 

I am  firmly  of  opinion  that  the  Commissioners  should  he  strongly  urged  to  have  a clause  introduced 
into  the  Bill  on  this  paiticular  point.  The  public  have  in  many  cases  been  too  supine,  while  corpora- 
tions and  others  were  obtaining  Acts  of  Parliament  for  harbours ; and  unless  protection  be  afforded  by 
some  such  Bill  as  the  one  now  proposed,  the  business  and  property  of  traders  and  others  will  remain  at 
the  mercy  of  greedy  and  interested  harbour  proprietors. 

As  a case  in  point,  I need  only  mention  that  of  Lossiemouth,  and  it  is  one  which  cries  loudly  for 
interference.  Some  ten  or  twelve  years  ago  a plan  of  a harbour  proposed  to  be  built  near  that  place  was 
deposited  with  the  proper  authorities,  and  an  Act  of  Parliament,  proceeding  upon  and  referring  entirely 
to  this  particular  plan,  was  in  due  time  obtained.  The  proposed  works  were  extensive,  and  the  outlay 
large,  in  consequence  of  which  the  company  or  corporation  were  empowered  by  their  Bill  to  levy 
harbour  does  on  imports,  exports,  and  shipping,  as  high  and,  it  is  believed  generally,  higher  than  are 
paid  in  any  other  port  in  Scotland. 

No  sooner  was  the  Act  obtained  than  the  proprietors,  finding  that  the  proposed  harbour  was  likely  to 
cost  too  much  money,  proceeded  to  erect  a harbour  upon  a plan  totally  different  from  the  one  for  which 
the  Act  of  Parliament  \yas  obtained,  costing  less  money  and  affording  less  accommodation.  For  a year 
or  two  the  extreme  dues  authorised  by  the  Act  were  commuted  according  to  a scale  made  up  by  the 
directors,  but  these  gentlemen  very  soon  afFected  to  find  out  that  anything  less  than  the  highest  rales  was 
not  legally  exigible,  and  the  public  have  therefore  for  many  years  past  been  paying  at  Lossiemouth  harbour 
dues  at  least  as  high  (as  I have  said)  as  the  largest  and  most  expensive  port  in  Scotland,  and  higher  by 
from  100  to  300  per  cent,  than  are  exacted  at  any  other  harbour  in  this  quarter. 

It  appears  to  me  that  this  is  very  hard,  if  it  is  not  indeed  illegal.  I know  it  is  much  against  the  in- 
terest of  the  trader  and  of  the  public  generally,  and  I am  inclined  to  think  that  it  is  almost  equally 
against  the  interests  of  the  harbour  and  its  proprietors. 

John  Arlan. 


No.  247. 

Lieut.  John  Tod,  R.N.,  Lloyd’s  Agent,  on  the  Proceedings  of  the  Harbour  Board. 

November  28,  1846- 

I duly  received  your  letter  of  the  16th  September,  with  a copy  of  the  proposed  Bill,  together 
with  the  First  and  Second  Reports  of  the  Commissioners.  . . . ' 

I observe- what  the  Commissioners  in  their  Second  Report  say  about  the  money  that  is  misapplied  by 
irresponsible  directors;  were  I to  enter  on  that  subject  I could  say  a great  deal,  but  shall  merely 
confine  my  observations  to  the  following  remarks,  namely,  the  apparent  disregard,  of  the  21  landsmen 
who  are  the  directors  of  this  harbour,  to  the  lives  of  British  seamen  and  the  property  of  British 


Appendix  C. 
Garmouth. 

No.  244. 

Return  to  Address 
of  the  House  of 
Commons  of  29lli 
.Till)-,  18  14. 


Lossiemouth. 
No.  245. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 


No.  246. 
Allan,  on  the  ex- 
cessive Rate  of 
Harbour  DueB. 


No.  247. 
Tod,  on  the  Pro- 
ceedings of  the 
Harbour  Board. 
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Appendix  C. 

Lossiemouth. 

No-  247. 
Tod,  on  the  Pro- 
ceedings of  the 
Harbour  Board. 


No.  248. 

Income  and  Expen- 
diture. 


Burghead. 

No.  249. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 


merchants.  First,  when  the  harbour  was  open  to  the  public  in  1S39,  an  old  ship  captain  was,  at  the 
recommendation  of  several  of  the  principal  shareholders,  appointed  harbour-master,  pilot-master,  &c 
at  a salary  of  only  10/.  a-year.  The  trade  and  revenue  increased  daily,  and  not  a shadow  of  complaint 
was  made  by  any  party ; but  at  the  end  of  the  first  year,  the  worthy  tradesmen  of  Elgin,  who  were 
harbour  directors  at  the  time,  complained  of  this  high  salary  of  10/.  a-year;  they  then  dismissed  this 
seaman,  who  was  a shareholder  to  five  times  the  amount  of  some  of  the  directors,  and,  incredible  as  it 
may  appear,  they  appointed  a landsman  and  publican,  not  a shareholder,  from  the  very  interior  of  the 
country,  to  be  harbour-master,  berthing-master,  and,  to  complete  the  farce,  pilot-master;  the  con- 
sequence was,  that  first  one  and  then  another  of  the  Leith  traders  were  run  on  the  rocks  and 
damaged.  When  the  owners,  seeing  no  safety  or  protection  for  their  fine  vessels  at  this  port,  withdrew 
them  altogether,  so  that  now  the  whole  of  our  London,  Leith,  and  Aberdeen  trade  is  monopolised 
by  the  Creek  at  Burghead,  which  is  far  more  distant  from  Elgin,  and  not  half  so  commodious  as  this 
port  is. 

At  one  time  we  wanted  a few  pilots  licensed,  and  a Committee  of  the.  Directors  were  appointed  to 
meet  at  Lossiemouth  for  that  purpose  ; and  although  our  Harbour  Act  is  most  explicit  on  that  head 
namely,  that  no  person  shall  he  licensed  or  appointed  pilot  until  due  inquiry  be  made  as  to  his  quali- 
fications for  such  appointment;  mark  how  this  point  was  settled  : — The  Committee  appointed  for  the 
purpose  of  making  such  inquiries  into  the  men's  qualifications  in  seamanship,  &c.,  consisted  of  one 
shoemaker  by  trade,  of  Elgin,  one  house-carpenter,  one  watchmaker,  one  fai-mer,  and  their  clerk  (a 
writer).  These  tradesmen,  all  good  respectable  men  in  their  way,  and  having  each  a trifle  invested  in 
the  harbour,  came  to  Lossiemouth;  but  in  place  of  coming  to  the  Harbour-office  and  taking  the  advice 
and  assistance  of  myself  and  other  old  seamen,  the  party  assemb'ed  at  a public  house,  and,  without 
consulting  any  person  qualified  to  give  advice,  they  selected  a set  of  men  who  had  never  conducted  a 
vessel  either  into  or  out  of  the  harbour;  and  the  consequence  was  that  the  very  first  vessel  (a  fine 
schooner)  that  they  attempted  to  take  into  the  harbour,  they  run  her  (with  a fair  wind)  on  the  lee 
rocks,  broke  her  keel,  and  put  the  underwriters  to  an  expense  of  155Z. 

Again,  when  we  wanted  a harbour-lighter,  the  house-carpenter  sent  a plan  to  a boat-builder,  who 
built  a craft  in  no  way  adapted  for  the  purpose,  which  cost  55/.;  and  during  the  first  evolution  per- 
formed inside  the  harbour,  the  said  box  upset  and  drowned  one  man  and  perilled  the  lives  of  several 
others,  and  irreparably  damaged  herself. 

I may  state  that  the  pilots  above  mentioned  (alter  driving  some  of  the  old  experienced  pilots  from 
the  port),  finding  themselves  unqualified  for  the  situation,  gave  it  up,  and  left  the  port  without  a pilot, 
which  circumstance  the  shipmasters  published  in  the  Elgin  Courant. 

Six  months  ago  our  transporting  buoy  outside  the  harbour  was  washed  away,  and,  regardless  of  the 
shipmasters’  remonstrance,  it  is  not  replaced  to  this  day;  consequently  vessels  are  frequently  kept  in 
harbour  weeks  at  a time  during  easterly  winds. 

To  the  Secretary  of  the  Tidal  Harbours  Commission.  John  Tod,  R.N. 

P.S.  Surely  a harbour  like  this,  which  lias  cost  20,000/.,  and  paying  upwards  of  1000/.  rent  annually, 
should  be  put  under  the  management  of  some  qualified  person,  which  it  is  not  at  present,  nor  has  it 
been  so  for  two  years,  although  the  port  charges  are  most  exorbitant,  and  exacted  to  the  last  farthing, 
the  l'ues  being  let  by  auction  for  two  years  at  a time,  to  the  highest  bidder. 


No.  248. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2,  1842-3,  1843-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841-2 

1S42-3 

1843-4  1 

Heads  of  Expenditure. 

1841-2 

1842-3  i 

1843-4 

Total  harbour,  anchor- 
age, and  tonnage 
dues,  as  rented  . 

£.  s.  d. 
753  0 0 

£.  s.  d. 
852  0 0 

£.  a.  d. 

1 

852  0 0 1 

Salaries,  repairs  of 
harbour  and  interest 

Dividends  paid  to 
shareholders  . . 

Amount  set  aside  for 
liquidating  debt  . 

£.  S.  d.  : 

311  8 0 
441  12  0 

£•  s.  d. 

258  0 0 | 
1 444  0 0 
150  0 0 

£.  s.  d. 

254  0 0 
448  0 0 
150  0 0 

Total  . . £. 

753  Q»  0 

852  0 0 

852  0 0 

Dues  levied  under  the  authority  of  the  Act  4 & 5 Will.  IV. , c.  86.  Property  of  a joint  stock  company. 

Patrick  Duff,  Clerk  to  Directors. 
Debt  due  on  the  1st  January,  1846,  7,000/. 


BURGHEAD. 

No.  249. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

I.  Right  of  property. 

Seven-eighths  of  the  harbour  of  Burghead  belong  to  the  trustees  of  the  late  William  Young, 
Esq.,  of  Burghead,  and  one-eighth  part  to  Messrs.  John  Duffus  and  Company,  iron-founders 
m Aberdeen. 

II.  Title. 

The  proprietors  have  right  to  the  harbour  in  virtue  of  several  crown  charters ; among  others 
crown  charter  in  favour  of  the  late  William  Young  of  Burghead,  dated  second  June,  eighteen 
hundred  and  twenty-one.  ° 

HI.  Plan  or  drawing  of  harbour. 

A map  or  plan  of  the  harbour  is  herewith  transmitted. 
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IV.  Reports  of  engineers. 

Several  engineers  have  examined  the  harbour  at  different  times,  but  if  any  specific  report  was 
made  by  them  it  cannot  now  be  found. 

V.  Complaints  on  defects  in  harbour. 

No  complaint  was  ever  made  so  far  as  is  known  against  the  sufficiency  of  the  harbour  for  the 
coasting-trade ; and  at  a moderate  outlay  it  might  be  made  the  best  harbour  on  the  east  coast 
of  Scotland : it  is  so  situated  and  sheltered  that  no  wind  with  a long  fetch  can  bear  upon  it,  and 
the  steam-vessel  plying  between  the  Moray  Firth  and  London  can  already  enter  at  quarter-tide. 

P.  Christall,  Harbour  Master. 

Burghead,  February  21,  1845. 


No.  250. 

Extract  of  a Letter  from  the  Toxon  Coxmcil,  Burghead. 

December  9,  1846. 

In  the  proposed  Harbour  Conservancy  Bill,  provision  should  be  made  to  lessen  and  regulate 
dues.  In  some  cases  very  high  dues  have  been  sanctioned  by  Parliament,  in  consequence  of  parties 
representing  that  extensive  works  were  to  be  constructed  for  the  accommodation  of  the  public,  which 
have  never  been  executed.  It  is,  therefore,  essential  to  the  prosperity  of  commerce  that  power  be  taken 
to  regulate  dues.  The  copy  letter  herewith  sent  (No.  246)  from  one  of  the  most  extensive  and  intelli- 
gent merchants  in  this  quarter,  affords  a striking  illustration  of  the  necessity  for  such  a Board  as  is 
proposed,  and  for  its  having  such  powers  as  I am  endeavouring  to  enforce.  It  would  also  have  a good 
effect  to  provide  for  the  annual  publication  of  accounts,  or  at  least  that  these  should  be  open  fur 
inspection  at  the  office  of  the  Commissioners  some  twelve  or  fourteen  days  each  year.  The  Act 
8 and  9 Viet.,  c.  83,  provides  for  the  constitution  of  such  a popular  Board  as  I have  suggested,  in 
reference  to  the  administration  of  the  Poor-laws  in  Scotland ; and  the  Act  2 and  3 Will.  IV.,  c.  76, 
provides  for  the  due  publication  of  all  burgh  accounts  in  Scotland. 

Wm.  Grioh,  Baron  Bailie. 


No.  251. 

Return  of  the  Ixicome  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841  | 

1842  1 

1813  || 

Heads  of  Expenditure. 

1841 

1842 

1843 

Tonnage  dues  . . 

Imports  and  exports 

£.  s.  d.  1 
57  4 11  i 
274  17  6 

£.  s.  d. ' 
55  12  8 
280  1 3 

£.  s.  d.  jl 
53  14  10  1 
270  14  4 

Expenditure 

£.  s.  d. 

£.  a.  d. 

£.  s.  d. 

Total  . . . j 

332  2 5 

335  13  11 

324  9 2 

Dues  levied  by  Royal  Charter.  The  proceeds  of  the  dues  are  laid  out  iu  repairs,  dredging,  and  in  payment  of  interest 
on  loans. 

P.  Christall,  Harbour  Master. 
Debt  due  on  the  1st  January,  1846,  23,3691. 


FINDHORN. 

No.  252. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Linhiuood , near  Elgin , February  5,  1845. 

Hugh  Andrew  Johnstone  Munro,  the  present  proprietor  of  the  port  and  harbour  of 
Findhorn,  and  his  predecessors,  have  acted  and  he  now  acts  under  authority  of  an  Act  of  Parliament 
entitled  “ An  Act  to  enable  Hector  Munro,  Esq.,  to  build  and  maintain  a Harbour  and  Pier  at  the 
Town  of  Findhorn,  in  the  County  of  Elgin  and  Forres.” 

There  is  no  plan  of  the  harbour  or  port  of  Findhorn  in  the  possession  of  the  said  Hugh  Andrew 
Johnstone  Munro,  nor  does  he  think  that  any  such  is  extant;  neither  are  there  any  reports  by  en- 
gineers or  other  officers  respecting  said  port  and  harbour  in  his  possession,  and  there  never  have 
Been  any  complaints  made  to  the  said  Hugh  Andrew  Johnstone  Munro  of  the  defects  of  said  port 
or  harbour. 

Peter  Brown, 

for  H.  A.  J.  Munro. 


No.  253. 

Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1842  | 

1843 

1844  | 

Heads  of  Expenditure. 

1842 

1843 

1844 

Total  revenue,  by  lease 

£.  *.  d. 
200  0 0 

£.  t.  d. 
200  0 0 

£.  *.  d. 
200  0 0 

Repairs  of  harbour  . 

£.  s.  d. 
3 1 10 

£.  is.  d. 

£.  s.  d. 
25  0 0 

Dues  levied  under  the  authority  of  an  Act  passed  in  1777. 

Peter  Brown,  Factor  for  H.  A.  J.  Munro , Esq. 

2X2 


Appendix  C. 
Buhghead. 

No.  249. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug., 
1344. 


No.  250. 

Grigli,  on  Harbour 
Dues. 


No.  251. 
Income  and  Ex- 
penditure. 


Findhorn. 

No.  252. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug., 
1844. 


No.  253. 

Income  and  Expen- 
diture. 
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NAIRN. 


Nairn. 


No.  254. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


No.  254. 

Return  to  Address  Sir,  Na' • A •/  o 

of  the  House  of  As  directed  by  the  magistrates  and  town  council,  I beg  to  report,  in  obedience  ttTvnni  r 

29°h  ”3?  J|«"  1,5th  No.Temb".  proceeding  on  the  resolution  of  the  House  of  Commons  dated  29th  July  I844 'tw 

y’  the  receipts  and  expenditure  of  the  harbour  of  Nairn  for  the  years  1841,  1842  and  1843  1 n ^at 

as  follows,  viz. : — ’ liave  been 


Received. 

Expended. 

£.  s.  d. 

1841 

83  0 0 

35  9 2 

1842  

90  0 0 

23  13  0 

1843  

101  0 0 

120  4 1 

No.  255. 

Gibb,  on  improving 
the  Harbour,  and 
Estimate. 


It  is  impossible  to  state  with  certainty  the  authority  or  authorities  under  which  they  are  levied"^ 
the  original  charters  have  by  some  accident  been  lost  or  destroyed ; but  reference  is  made  to  'Z 
3'd/r'’  '6S1  and  1597  and  to  the  confirmation  and  infeftmeut  l“th 
October  1589,  and  “ former  mfeftments  of  erection  ” therein  mentioned. 

There  has  been  no  classification  of  the  expenditure,  the  items  being  all  entered  in  the  hurt 
accounts  under  the  general  head  “ Harbour  Expenses.”  ° 

ne  Hon.  H.  Manors  Snllon,  1 Adam  Dav.nsox,  To, on  CUrl. 

9C-  9C-  

No.  255. 

Report  "/John  Gibb,  Esq..,  C.E.,  on  the  best  means  of  improving  the  Harbour , with  Estimate. 

SlR’  T v . , , April  25,  1816. 

T compliance  with  your  letter  of  the  12th  ujto.,  requesting  me  to  survey  the  shore  of  Nairn, 

I reached  Na  rn  on  the  25th,  and,  having  generally  reviewed  the  shore  and  river  from  the  shelving 
It°9CtpSl  the  Pawls  fm:  tw,°  fules  upwards,  on  the  27th  I attended  your  Committee,  and  there 
1 1 ?rTS  What  hac  tben  occurrcd  t0  me,  and  received  from  your  Committee  written 
nf  o4?7  t0  SUl'V,C.y  the  b(1,at-shoi-e  and  river-mouth,  and  to  give  in  a plan,  estimate,  and 

report  of  such  a pier  as  would  meet  the  views  of  the  subscribers. 

disSlSr?^7  survayed  bay  fr°m  the  boat-shore  near  the  herring-sheds  to  the  bar,  which  is 
thffira? i®e‘quarte)'s  of  a TOllf  the  pawls  at  the  old  landing-place,  on  the  28th,  being 
and  Wl  wi^h16  w fe°oSrqUentiy  ft*  tides  in  their  state),  I proceeded  with  the  soundings, 
udlhTiml  JdS  35-°  line,  opposite  Black’s  Sou,  full  11  feet  water! 

the  water  nnifo  ml  A 6 -nSe  ,tlde  ^or  tbftt  day>  although  it  was  not  considered  a high  spring, 
j * £ / deepemng  outwards,  with  excellent  anchorage-ground ; on  going  eastward  the  water 

fmm™  Tn  , SS M ; a"d'  *fter  passing  the  HeatLoj  Hill,  the  shore  spreads  out  into  an 
commmeed / ‘ j-  "“if  ?°  °f  tl,s  river  “ wlml  is  commonly  calietl  the  bar.  Having 

L?  d g ?°',d  tl,era  w“  t*relr  8 feet  at  high-water.  Continuing  the 

with  ^ vmiX.m lPb°Ptr  Ch“Vnf’  °f  *hc  r"leI’  1 fou"d  thcm  “ folIo",s : 8 feet,  8J  feet,  1i  feet,  9 feet, 
SKI’S  banks,  and  tire  water  at  the  old  landing-place  opposite  the  pawls  8 feeideep  in  the 
who  have  been  , ?*Vlng  c°TItoa  wilh  the  m°st  experienced  seamen,  fishermen,  and  others, 

H obf7°f  »f  «>c  »''»=  of  Nairn,  all  of  whom  deserve  the  most  entire  credit, 

■place  in  the  charmpl  A®  ^ctua  staC®  °f  tb?  alluvial  matter  on  the  coast,  that  great  changes  have  taken 
srive  any  exact  detail  f rtf  nVer  ^airn  !n  lts  Passage  towards  the  sen,  although  it  is  impossible  to 
Lpt  kiS  cSdent  L f Ke  £accesfive  progress  of  these  changes,  as  no  precise/ measures  have  been 
*lriVer  “ beilding.^  course  in  a south-east  direction,  and  the 
portion  as  thp  tirnmnntm.,  f a,nce.  be  ow  tbe  pawls,  is  nearly  parallel  with  Brodie  shore.  In  pro- 
the  diminished^  slone  nf  ?ex  ends»  tb*  ?e?dy  quantity  of  the  alluvial  depositions  increases,  owing  to 
todS  to  ,„d  dolf  ““  1 “d  cultivation  on  the  lands  above  has  i consent 

the  flat  shore  and  meets6  ^tnnrrtrrties  of  alluvial  matter  every  land-flood,  which,  when  it  reaches 
and  fmis  Ls  Cihr  .ml  V c,°nlTet?'0f  “cti™  *he  «•*  «"d  tides,  i»  immediately  deposited 
a greater  proportion  as  tbcl  As  this  operation  in  nature  must  continue  to  go  on,  and  that  in 

the  depth  of  water  in  this  rtfi?4  1 tb?  cbarm(d  towards  the  sea  is  increased,  the  possibility  is  that 
1V“her  °B  tl,e  *«<*■«■  thi.  of  the  matter,  I her 

breakwater  at  the  back  slmre  nearly ^oDoaitfl^Tfl0  a S1T6  ly  buildil,K  * Pier  a”d 

this  report  f where  the  y °PP°S1^  Black  s Fen,  conform  to  the  plan  winch  accompanies 

tedious  navigation  from  the  ho  t 1 discharge  their  cargoes  in  preference  to  attempting  the 

which  will  he  seen  bv  the  hen1'  ° ^ep°fr  ^ding_pfrce),  where  the  hay  is  deepest  and  best  sheltered, 
great  protection^to  ^is^nnrt^nf^th  °P/Parbetness  and  Maviston  sand-head,  which  last  forms  a very 

P=^t"ph^  - - -dil? 

in  th^ fornTand  d^6  t ia-  theTpier  shouId  be  carried  rather  beyond  low- water  mark  of  a stream  tide, 
feet  and  lea'vine-  tTiTmfmnrA  W sbovvT  on  tbe  P'atls  and  sections,  with  a return-head  of  about  50 
X.  I have  Sde “ ™l«led  breukwater  of  100  feet  in  length  st  the 
the  east  and  north  east  win4  ® J® , sucb  a Porm  to  this  pier  as  will  effectually  protect  vessels  from 
east  and  north-east  winds,  which  appear  to  me  to  be  the  only  points  to  which  this  part  of  the 
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Frith  is  seriously  exposed.  I propose  that  the  pier  shall  be  founded  1 foot  6 inches  under  low-water  Appendix  C. 
of  a best  stream  tide,  and  carried  up  in  the  form  as  per  transverse  section,  having  a very  great  slope  - — 

or  batter  on  the  outside,  as  it  is  well  known  that  nothing  tends  so  much  to  weaken  the  force  of  a Nairn. 

ave  ag  to  allow  it  to  spend  its  force  on  a sloping  body.  The  breakwater  is  to  be  founded  the  same  „ 0 255 

depth,  and  agreeably  to  the  transverse  sections  ; but  as  it  is  only  intended  to  deflect  any  waves  that  Gibb  improving 
pass  round  the  pier-head,  and  prevent  them  from  entering  the  harbour  m a body,  it  need  not  be  the  Harbouri  and 
carried  much  above  high-water  of  a stream  tide,  and  two  pawls  fixed  on  the  top  ol  it;  at  the  head  £stiniatei 
of  the  harbour  the  sloping  hammer-blocked  wall  0 P and  platform  C M are  to  be  formed,  from  the 
end  of  which  the  tunnel  aftermentioned  will  commence. 

The  interior  of  the  harbour,  for  1 10  feet  wide  from  the  inside  of  the  pier,  or  say  within  the  space 
A B C D,  is  to  be  excavated  to  rather  under  low-water  of  best  stream  tide,  and  from  C D to  E F 
is  to  be  left  with  a sloping  beach,  with  a rise  of  one  foot  perpendicular  to  every  ten  horizontal,  where 
it  is  intended  to  draw  up  and  repair  boats  or  vessels,  and  as  a place  from  which  timber  can  be  most 
conveniently  loaded  into  vessels.  As  it  is  only  the  flood-tides  which  pass  along  this  shore,  the  ebb-tides 
running  principally  on  the  north  shore,  I see  nothing  to  premonish  that  there  will  be  a great  accu- 
mulation of  beach  or  sand  in  this  harbour;  I would,  however,  particularly  recommend  that  a pro- 
vision should  be  kept  in  view  for  occasionally  removing  any  deposition  which  may  happen  to  take 
place  : I therefore  advise  that  a tunnel  built  of  stone  should  commence  at  the  upper  end  of  the  plat- 
form C M aforementioned,  agreeably  to  the  plans  and  sections,  to  communicate  with  a basin  to  be 
excavated  in  the  lowest  part  of  the  town’s  ground,  as  shown  on  the  plan. 

This  tunnel  to  be  partly  arched  over  for  the  convenience  of  a carriage-way,  and  partly  left  open. 

Near  the  mouth  of  it  a turning  sluice  is  to  be  fixed;  and  as  the  water  will  flow  through  the  tunnel 
into  the  basin,  the  turning  sluice  (when  necessary)  can  be  shut  at  high-water,  and  at  low- water 
the  sluice  can  be  opened,  when  the  whole  of  the  water  retained  in  the  basin  will  be  let  off,  which  will 
effectually  scour  the  harbour.  It  may,  however,  be  only  requisite  in  the  first  place  to  build  the  pier 
and  breakwater,  excavate  the  harbour,  and  slope  the  breals,  agreeably  to  the  plans  and  sections,  until 
experience  has  shown  how  far  the  tunnel  and  basin  will  ultimately  become  necessary,  as  they  can  be 
executed  afterwards  without  the  smallest  inconvenience  to  the  harbour. 

With  regard  to  raising  the  road  to  the  Fishtown  between  the  Maggot  and  Black’s  Fen,  I shall  say 
nothing  at  present  further  than  advise  that  the  spare  stuff  procured  in  excavating  the  basin  after  the 
banks  are  formed  shall  be  wheeled  to  level  up  the  said  road. 

The  following  specifications,  with  reference  to  the  plans  and  sections,  will  show  the  manner  of 
executing  the  works : — • , 

A row  of  piles,  averaging  9 inches  diameter  by  7 feet  long  round  the  pier,  must  be  driven  down 
until  their  heads  be  under  low  water  of  a best  stream  tide,  at  a distance  of  not  less  than  o feet  be- 
tween centre  and  centre,  and  with  a slope  or  batter  nearly  as  per  transverse  section.  On  the  inside 
of  these  piles  all  round,  wall-pieces — say  two  joined  in  depth  by  dowels,  to  make  16  inches  deep  by  4 
inches — to  be  trenailed  to  the  piles  in  lengths  of  not  less  than  9 feet,  that  each  may  lay  hold  of  lour 
piles : their  upper  surfaces  being  rather  under  low  water,  and  the  ends  half  cheeked  to  receive  each 
other  after  passing  the  east  corner  of  the  pier  outside  for  about  100  feet,  it  will  be  quite  sufficient  if 
the  piles  are  driven  for  3 feet  under  the  surface  of  the  beach  without  regard  to  low  water.  Great  care, 
however,  must  be  taken  in  attending  to  the  acclivity  of  the  beach,  ancl  that  the  lefts  are  done  in 
lengths  of  not  less  than  9 feet,  arid  that  each  portion  must  run  on  a level  bed.  When  the  piles  and 
wall-pieces  shall  have  been  affixed  as  afore  described,  the  sand  and  gravel  must  be  excavated  from 
within  for  18  inches  deep  under  low  water  all  along  the  side  of  the  pier,  and  round  the  east  corner 
for  100  feet,  where  the  masonry  and  hearting  of  the  pier  are  to  be  founded  in  the  form  and  dimensions 
as  per  transverse  sections,  and  on  a layer  of  heather  at  least  2 inches  thick.  The  whole  of  the 
stones  composing  both  the  outer  and  inner  face  are  to  be  placed  on  edge,  radiating  as  per  sec- 
tion. Those  facing  seaward  to  go  from  24  feet  to  3^  feet  into  the  wall,  having  their  outer  heads 
rough  as  they  came  from  the  quarry,  with  joints  rough  picked  or  scabbled,  that  they  may  join  pretty 
fair" to  each  other,  but  nothing  like  close-jointed  masonry  is  expected.  The.  stones  facing  the  inside 
of  the  pier  to  go  from  20  inches  to  2 feet  9 inches  into  the  wall,  and  have  their  outer  faces,  jomts,  and 
beds  scabbled  or  rough  picked,  so  that  they  may  fit  pretty  fair  to  each  other. 

The  hearting  of  the  pier  to  be  composed  of  rubble-stone,  close  packed,  with  pawls  as  per  transverse 
section.  The  parapet  to  be  built  with  stones  dressed  in  the  same  manner  as  the  inner  face  ot  the 
pier,  laid  in  good  lime- mortar,  prepared  from  Portsoy  shells  and  clean  sharp  sand,  in  the  proportion 
of  one  to  four.  , , i 

The  top  course  or  coping  on  the  inner  face  of  the  pier  to  be  rounded  off  on  the  upper  edge,  and 
squared  back  for  24  feet,  on  the  top  of  which,  and  1 foot  within  the  edge  of  the  pier,  a halt- bank,  o 
inches  broad  and  3 inches  thick  is  to  be  fixed,  with  prick-bolts  to  keep  the  whole  together.  The  upper 
surface  or  platform  of  the  pier  is  to  be  paved  with  hammer-dressed  rubble-stone  about  1 toot  deep, 
rounding  a little  towards  the  inside,  so  as  to  form  a fair  carriage-way,  into  which  9 large  stones  are  to 
be  laid  for  fixing  mooring-rings.  , . , , , , 

Proper  defenders  of  timber,  6 feet  between  centre  and  centre,  are  to  be  fixed  with  bolts  on  the 
inner  face  of  the  pier.  , . . . , 

The  breakwater  to  be  piled,  walled,  and  founded  in  the  same  manner  as  the  pier,  to  the  form  and 
dimensions  as  per  plan  section;  only  the  whole  of  the  external  faces  of  the  stones  may  e lougi  as 
they  come  from  the  quarry.  , . . , , 

.The  sand  and  gravel  to  be  excavated  to  rather  under  low  water  between  the  pier  and  ’ 

within  the  space  A BCD:  from  CDtoEH  is  to  be  sloped  up  at  the  rate  of  one  perpendicular 
to  every  ten  horizontal;  and  should  the  tunnel,  after  described,  not  be  executed  at  presen  , P 

will  be  continued  from  B C round  by  H G,  and  the  inner  wall  of  the  pier  terminate  at  H,  being  the 
head  of  the  sloping  beach. 

Quality  of  Materials.  , , , 

The  stone  to  be  of  the  best  quality  that  can  be  procured  in  the  adjacent  quarries  to  e w es  war 
near  Sea  Bank.  , ....  . _ ••  t. 

The  timber  to  be  all  of  sound  home  fir,  such  as  can  be  procured  in  large  quantities  l g 

bouring  forests.  . 0 

Total  estimate  of  the  foregoing  work  . • _ 


To  contingencies  on  the  whole  at  10  per  cent. 


296  5 8 

£3,258  19  8 
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Appendix  C. 
Nairn. 

No.  255. 

Gibb,  on  improving 
the  Harbour,  and 
Estimate. 


Specification  for  a Tunnel  Sluice  and  Inner  Basin  for  Scouring  the  Harbour  of  Nairn. 

The  space  from  E to  M,  where  it  enters  the  side  wall  of  the  turning  gate,  to  he  formed  with  niles 
cells,  ancl  planking ; the  piles  from  6 to  9 inches  diameter,  driven  not  more  than  3 feet  apart  and 
crossed  with  cells  4 inches  square  trenailed  down  to  the  piles,  and  are  to  be  covered  with  3-in.  p]ant 
nailed  to  the  cells.  The  sides  O P are  to  be  formed  with  hammer-blocked  rubble,  sloping  to  the 
respective  sides  and  placed  cage-wise,  at  least  1 foot  deep.  The  spaces  between  the  pile-heads  and 
cells  under  the  platform  are  to  be  close  packed  with  rubble-stone  for  at  least  10  inches  deep,  before 
the  platform  is  laid  on. 

The  platform  for  the  recesses  of  the  turning  gate  are  to  be  formed  with  piles,  cells,  and  glankina  • 
the  masonry,  &c.,  as  per  plan  and  section. 

After  the  piles  have  been  driven  as  per  plan,  the  gravel  and  sand  are  to  be  taken  out  for  12  inches 
deep,  and  the  space  close  packed  with  rubble-stone  and  good  lime-mortar,  after  which,  the  trans- 
verse cells  a a a a a a are  to  be  laid  on  for  the  whole  width  of  the  walls,  and  opening  the  middle 
one,  to  be  12  inches  by  6,  and  all  the  rest  6 inches  square,  and  be  firmly  trenailed  down  to  the  piles 
and  between  the  cells  the  space  is  to  be  close  packed  with  rubble-stone  and  good  lime-mortar  after 
which,  3-inch  plank  for  the  whole  width  of  the  opening  and  thickness  of  the  said  wall  close-jointed 
is  to  be  nailed  to  the  cells  flush-bedded  in  good  lime.  The  masonry  of  side  walls  for  10  feet  in  length  on 
each  side  is  to  be  done  with  close-jointed  ashlar-work  laid  in  good  lime-mortar,  and  pointed  with  Roman 
cement.,  and  behind  the  walls  must  be  well  puddled  to  the  extremity  of  the  front,  and  also  to  join  with 
the  puddle  of  the  tunnel.  The  recesses  on  each  side  for  the  gate  to  be  4 inches  deep.  The  gate  to 
be  made  to  turn  on  pivots  or  joinings  at  top  and  bottom  a little  to  one  side  of  the  centre,  so  that  with 
the  assistance  of  rack -work  it  can  be  thrown  open  all  at  once.  The  mode  of  framing,  &c.,  will  be  best 
shown  by  an  enlarged  drawing,  which  can  be  furnished  when  the  work  is  about  to  be  put  in  hand. 
The  circular  tunnel  to  be  at  least  SO  feet  long,  to  join  the  inner  end  of  the  platform  as  per  plan,  to  be 
built  with  hammer-dressed  stone  from  12  to  18  inches  deep  (observing  to  keep  the  deepest  for  the 
sides),  and  laid  in  good  lime-mortar  and  completely  puddled  in  bottom  and  sides  as  per  section,  and  the 
ground  afterwards  levelled  on  the  top  to  suit  as  a road  to  the  pier. 

The  inner  end  of  the  tunnel  as  far  as  q r on  the  basin  to  be  paved  with  rubble-stone  to  a batter  of 
two  horizontal  to  one  perpendicular.  The  basin  to  be  9 feet  deep  at  the  end  next  the  tunnel  and  8 
feet  deep  at  the  other  end  under  the  present  surface,  and  to  be  300  feet  long  and  200  feet  broad,  formed 
with  slopes  all  round  of  one  and  a half  horizontal  to  one  perpendicidar . 

Part  of  the  stuff  taken  from  the  excavation  to  be  formed  into  regular  banks  all  round  equal  with 
the  level  of  the  pier  for  12  feet  in  breadth  at  the  top,  with  a slope  of  two  horizontal  to  one  perpen- 
dicular on  the  outside,  and  the  remainder  of  the  stuff  to  level  up  the  road  leading  from  the  pier  to  the 
Fishtown  between  the  Maggot  and  Black’s  Fen,  and  to  make  up  the  low  ground  adjacent. 

Quality  of  the  Materials . 

The  materials  described  to  be  used  in  the  former  specification  are  also  applicable  to  this  latter,  ex- 
cepting the  materials  for  the  turning  gate,  for  which  an  enlarged  drawing  is  to  be  furnished. 

Estimate  for  the  Tunnel. 

Basin  and  its  appendages  ....  £486  4 0 

Contingencies,  5 per  cent.  . . . 24  6 0 


Charles  L.  Cumming,  Esq.,  of  Roseisle, 
Provost  of  Naim. 


£510  10  0 

John  Gibb. 


No.  25G. 

Telford,  on  improv- 
ing the  Harbour. 


No.  256. 

Letter  from  Mr.  Telford  on  improving  the  Harbour. 

®IR>  Nairn,  September  12,  1816. 

After  maturely  considering  all  the  circumstances  connected  with  the  Nairn  shore  and  river, 


I am  convinced,  that  the  only  true  mode  of  acquiring  lasting  accommodation  is  by  cutting  a new 
channel  for.  the  river,  from  the  bridge  down  by  the  Wauk-Miln,  and  through  the  beach-ridge  im- 
mediately into  the  sea,  and  constructing  a wharf-wall  along  the  western  river-bank,  within  the 
line  of  the  said  beach-ridge.  By  rendering  the  river-course  so  very  short  and  direct,  its  current  will 
throw  the  bar  below  low- water  mark,  and  thereby  always  preserve  from  10  to  11  feet  water  at  ordi- 
nary springs.  It  will,  in  my  opinion,  be  quite  unadvisable  to  attempt  any  other  scheme.  I shall 
therefore  make  a plan,  report,  and  estimate  agreeable  to  what  has  been  described,  and  transmit 
the  same  to  the  Parliamentary  Commissioners.  The  expense  will,  I expect,  be  about  36001. ; and, 
irom  their  former  resolution,  you  will  be  aware  that,  unless  a moiety  of  this  sum  is  provided 
for  ever  lost^ ’ °PPortun^  obtaining  public  aid  towards  this  desirable  improvement  will  be 

To  the  Town  Clerk . Nairn. 


I remain,  &c., 

T.  Telford. 


No.  257. 
Petition  of  Magis- 


No.  257. 

The  Petition  of  the  Provost,  Magistrates,  and  Town  Council  of  the  Royal  Burgh  of  Naim,  to 
the  Convention  of  the  Royal  Burghs  of  Scotland, 

Humbit  Sam.,,  y j.  J 1834. 

SXi  H °”g  >812-  “1  ■‘ftcnv.rd.  in  the  jeer  1818,  the  petition  me- 

mans  ft, ie,,Hon°Mbl le,  Oa.Ta.to  m regard  to  the  thee  elate  of  ihe  harhoar  of  Naim,  craving 
the  Harbour?  S c fb  the™  t0  raeet  a Proposition,  agreed  to  by  the  Commissioners  for  Highland  Roads  and 

Bridges,  for  erecting  a proper  wharf-wall,  and  cutting  a canal  from  the  bridge  of  Nairn  to  the  sea. 
these  improvements  so.  projected  were  according  to  the  plans  of  Mr.  Thomas  Telford,  and  intended 
* ^edstnetiy  in  conformity  thereto,  the  estimated  expense  being  about  40001.  The  Com- 
missioners for  Highland  Roads  and  Bridges,  after  very  particular  investigation  into  the  circumstances 
TO’  and  sun,e?s  “ to  the  eligibility  of  the  undertaking,  having  sanctioned  the  plans, 
- ?efra?ed  -a  “oie(7  of  the  estimated  expense,  the  other  moiety  having  been  made  up  by 
£2  XT*  subsc”Ptl°ns>  b7  3000/.  received  in  like  manner  from  London,  by  the  liberal  grants 
irom  the  Honourable  Convention,  and  by  anticipated  appropriations  of  the  very  limited  funds 
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of  the  burgh  itself,  which  are,  on  an  average  of  years,  hardly  adequate  to  meet  the  necessary  Appendix  C. 

^^h^lh^wharf-wall  and  canal  were  accordingly  completed  in  the  year  1820,  but  it  was  soon  found  Nairn. 

I t t]ie  rapidity  of  the  mountain  torrents  which  flow  into  the  river  Nairn,  combined  with  rapid  

In r rents  running  westward  in  the  Moray  Frith,  would  speedily  destroy  all  the  works  that  had  been  No. ‘257. 

finished  unless  two  jetties  had  been  erected  at  the  extreme  points  of  the  wharf-wall,  and  also  a weir  Petition  of  Magis- 
to  divert  the  overflow  of  fresh  water  from  the  channel  of  the  newly-cut  canal  which  leads  through  ^ So^epSing 
the  harbour ; to  effect  which  additional  works  the  Town  Council  had  to  borrow  money,  and  after-  thg  Harbo,n.P  g 
wards  (in  1823-4)  they  were  compelled  to  sell  almost  the  whole  of  their  heritable  property— say  to 
the  amount  of  about  3500Z. — to  repay  that  loan  and  other  debts  incurred  for  defraying  the  original 
works  at  the  harbour,  as  well  as  in  erecting  a new  burgh  gaol. 

That  notwithstanding  these  great  exertions  and  heavy  expense,  the  whole  of  the  banks  of  the 
canal  the  jetty  next  to  the  sea  on  the  wharf-wall,  and  the  stone-work  which  projected  into  the  sea, 
were’ in  the  course  of  one  day,  almost  totally  swept  away  by  fresh-water  torrents  during  the  memor- 
able and  awful  floods  of  1829 ; thus  rendering  the  harbour  of  Nairn  almost  entirely  useless,  except- 
ing to  very  small  craft  at  spring  tides,  and  to  fishing-boats.  Nay,  the  canal  leading  to  the  wharf  is 
frequently  so  blocked  up  that  even  boats  have  great  difficulty  at  times  to  steer  through  it  to  their 
moorings  off  the  wharf-wall— the  obstructions  arising  from  the  accumulations  of  sand  and  shingle 
driven  into  the  harbour  by  easterly  winds  and  currents,  against  which  there  is  not  the  least  protection 
on  entering  the  mouth  of  the  river.  , , „ ..  , 

That,  in  addition  to  what  has  already  been  stated,  the  Council  has  annually,  since  the  disaster 
alluded’  to,  been  obliged  to  encroach  on  the  very  stinted  resources  of  the  burgh,  which  have  been 
required  for  police  and  other  purposes,  to  defray  the  expense  of  protecting  the  remaining  part  of 
the  harbour  from  utter  dilapidation.  A statement  of  the  income  and  expenditure  of  the  burgh  for 
five  years  immediately  preceeding  15th  October  1833,  as  annexed,  is  submitted  to  the  Honourable 
Convention,  by  which  it  will  be  seen  (the  tangible  heritable  property  of  the  burgh  having  been 
already  alienated,  excepting  a few  pendicles  of  little  value)  that,  unless  extraneous  assistance  is 
afforded  to  the  Town  Council,  the  inhabitants  of  this  burgh  and  of  the  neighbouring  districts  must 
continue  to  receive  great  inconvenience,  and  be  put  to  heavy  charges  on  all  sea-borne  commodities 
importable— say  coal,  lime,  groceries,  and  haberdashery  goods — and  be  obliged  to  go  to  the  neigh- 
bouring ports  of  Inverness  and  Findhorn  (distances  of  20  and  18  miles  from  Nairn)  to  export  their 
grain,  cattle,  potatoes,  fish,  and  wool,  while,  at  the  same  time,  the  local  position  of  the  burgh  of  Nairn 
commands  every  desirable  requisite  for  marine  intercourse.  . 

Your  petitioners  submit  that,  when  the  Caledonial  Canal  was  first  projected,  it  was  deemed  an 
object  of  importance  to  have  a safe  harbour  at  Naim,  since,  from  the  coast  of  Banffshire  to  Fort 
George  in  Inverness-shire,  there  is  only  one  harbour,  viz.  Burghead,  on  the  south  side  of  the  Moray 
Frith,  accessible  during  heavy  gales,  which  prevail  from  the  south-east  during  the  winter  in  this 
district;  and  the  want  of  such  a place  of  refuge  has  been  the  occasion  of  serious  loss  of  life  and 
property  during  the  last  few  years  ; for,  although  Cromarty  (justly  styled  “ portus  salutis  when  once 
entered)  is  nearly  opposite  to  Nairn  on  the  north-west  side  of  the  Moray  Frith,  yet  that  bay  and 
harbour  are  land-locked,  and  therefore  approached  with  dread  and  difficulty  during  the  heavy 
gales  of  winter.  And  your  petitioners  also  submit,  that  Nairn  is  the  residence  of  a numerous,  poor, 
but  industrious  race  of  fishermen,  numbering  forty  boats  to  the  autumn  herring-fishery,  and  twenty 
boats  and  upwards  to  the  cod,  ling,  and  haddock  fishing— together  more  than  sixty  boats— who,  with 
all  die  disadvantages  of  distant  markets  for  their  fish  and  dangerous  navigation,  have  long  been 
settled  here,  and  are  unwilling  to  emigrate,  though,  when  endeavouring  in  the  usual  course  of  their 
vocation  to  make  for  the  port,  they  are  often  driven  from  it  in  dismay,  not  daring  to  enter  in  time 
of  gales  when  the  channel  is  much  impeded.  Almost  every  year'  one  or  two  boats  are  stranded 
or  wrecked  at  the  mouth  of  the  harbour  of  Nairn.  About  six  boats  of  the  above  sail  from  the 
neighbouring  village  of  Delnies  : these  have  no  other  protection  during  the  winter  than  the  harbour 
of  Nairn.  ° ...  , 

Further,  your  petitioners  beg  to  state,  that  there  is  at  present  a ferry-boat  plying  between 
Nairn  and  Cromarty  of  20  tons  burthen,  which,  were  the  Nairn  harbour  always  accessible  even  to 
it,  would  be  of  immense  public  importance,  by  shortening  the  route  of  communication  Jr°m  ' 
southern  to  the  northern  counties  nearly  60  miles ; while,  at  present,  travellers  are  ob  lge  0 e 
the  circuitous  route  via  Inverness.  Your  petitioners  feel  assured,  that  were  the  harbour  of  Nairn 
repaired,  as  they  now  contemplate,  efforts  would  immediately  be  made  to  establish  a steam-boat 
between  this  place  and  Cromarty,  and  thereby  ensure  a constant  and  safe  communication  between 
the  extensive  and  highly  cultivated  districts  of  the  opposite  coasts  of  the  F nth. 

Your  petitioners  are  anxious  to  repair  the  canal-banks  and  protect  the  wharf-wall  of  the  Nairn 
harbour  from  the  encroachments  of  the  sea,  which  threaten  speedily  to  undermine  an  carry  e 
whole  away,  and  also  to  make  a safe  rendezvous  within  the  wharf-wall  for  the  fishing-boats  belonging 
to  the  burgh  ; the  estimated  expense  of  which  is  at  least  between  1500Z.  and  2030/.  Pe  _ * 
are  willing  to  mortgage  the  shore-dues — on  an  average  about  50/.  per  annum,  deducting  20/.  or 
contingent  expenses  of  necessity  laid  out  on  tear  and  wear— to  pay  for  the  interest  of  a loan  to 
effect  the  contemplated  repairs.  Say  at  4 per-  cent , this  would  produce  . ' 1"Q  0 0 

Private  subscriptions  might  amount  to  D _. 

£850  0 0 
650  0 0 


. £1500  0 0 


But  even  after  these  were  realised  a deficiency  of 

remains  to  make  up  the  sum  of  the  smallest  estimate  — say  . • • 

—without  which  it  would  be  of  no  avail  to  attempt  the  repairs  proposed  to  any  effectual  purpose. 

Finally,  your  petitioners  submit  that  the  burgh  of  Nairn  is  not  in  arrear  in  Conventions  ssess-. 
ments.  , 

May  it  therefore  please  your  Honours  to  take  into  consideration  the  peculiar  and 
circumstances  of  your  petitioners,  and  to  grant  such  aid  for  the  repairs  of  the  har  our  o 
shall  appear  just,  under  the  distinct  pledge,  on  the  part  of  the  petitioners,  tha  e same 
bona  fide  applied  accordingly. 

And  your  petitioners  shall  ever  pray,  &c.  , . , 

1 r Isaac  Ketchen,  Provost,  and  15  others. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Nairn.  Joseph  Mitchell,  Esq.,  C.E.,  on  the  best  means  of  remedying  the  Damage  done  to  the  Harbour  In 

. Land  Floods.  y 

No.  -258.  T T 

Mitcheil.on  remedy-  Sir,  flve™es?’  J^ucmj  24,  1835. 

ins;  damage  done  by  In  compliance  with  the  minute  of  the  Town  Council  of  Nairn,  dated  lltli  August,  1S34  I 

land-floods.  took  an  early  opportunity  of  surveying  very  carefully  the  present  harbour  at  that  place  and  the 

adjacent  shores,  with  the  view  of  determining  the  best  mode  of  improving  the  accommodation  for 
shipping  and  the  numerous  fishing-craft  belonging  to  the  port. 

I directed  my  attention  particularly  to  the  state  of  the  present  harbour,  which  I found  in  the  same 
dilapidated  condition  described  in  the  memorial  of  the  Town  Council  to  the  Herring  Fishery  Board 
dated  July,  1834.  It  appears  that  the  only  part  of  the  original  structure  now  existing  is  the  wharf! 
wall  and  upper  jetty,  the  land-floods  having  completely  destroyed  the  banks  of  the  new  channel 
formed  between  the  bridge  and  the  wharf,  and  carried  down  a great  accumulation  of  gravel  and  rub- 
bish, which  the  diminished  slope  of  the  stream  and  the  contrary  action  of  the  tide  have  caused  to  be 
deposited  in  irregular  banks  within  and  about  the  entrance  to  the  harbour.  This  accumulation  of 
course  varies  according  to  the  state  of  the  land-floods  at  different  periods  of  the  year;  sometimes  a 
tolerably  open  channel  is  cut,  while  at  other  times  it  is  so  blocked  up  by  the  effects  already  described 
that  the  depth  is  scarcely  sufficient  for  the  admission  of  fishing-boats  at  high-water. 

Another  cause  which  has  a tendency  to  obstruct  the  entrance  to  the  harbour  arises  from  the  drifting 
of  the  sands  during  easterly  winds  from  the  great  banks  immediately  to  the  east  of  the  harbour. 
Being  intercepted  by  the  river  channel  in  their  progress  westwards,  they  are  deposited  at  the  entrance- 
and  during  the  summer,  when  the  river  is  low,  accumulate  in  a greater  or  less  degree  until  scoured 
away  by  the  winter  floods.  The  result  of  these  united  causes  is,  that  the  position  of  the  channel  under- 
goes frequent  alteration,  both  in  regard  to  direction  and  depth. 

There  is  no  doubt,  when  the  plan  of  the  present  harbour  was  originally  projected,  that  it  was  con- 
templated to  admit  into  the  new  channel  only  such  a portion  of  the  river  as  would  effectually  scour 
and  keep  clear  the  face  of  the  wharf  and  entrance  to  the  harbour,  the  surplus  water  being  directed 
into  another  channel.  Had  the  works,  therefore,  been  constructed  of  sufficient  strength  and  on  suffi- 
ciently secure  foundations,  such  an  arrangement  would  perhaps  have  effected  the  object  in  view.  But 
the  only  part  of  the  works  which  was  founded  on  rock  was  the  wharf-wall  now  standing;  and  the 
ordinary  precaution  of  piling  appears  to  have  been  neglected  in  securing  the  foundations  of  the  other 
portions.  In  contemplating,  therefore,  the  restoration  of  the  harbour  according  to  the  original  plan, 
it  would  be  necessary  in  the  first  instance  either  to  procure  a rock  foundation  or  to  adopt  such  artifi- 
cial means  of  securing  the  works  as  would  necessarily  from  their  extent  be  attended  with  great 
expense,  and  perhaps  prove  ultimately  imperfect.  Were  the  river  Nairn  not  exposed  to  such  heavy 
floods,  this  restoration  might  be  entered  upon  with  comparative  security ; but  since  the  great  flood  of 
] S29,  it  is  difficult  to  calculate  the  effects  which  might  be  produced,  and  the  most  careful  precautions 
might  eventually  fail  of  success.  After  the  most  mature  consideration,  therefore,  I was  of  opinion 
that  it  would  be  inexpedient  to  incur  a large  expense  under  circumstances  so  precarious;  and  my 
attention  was  naturally  directed  to  the  adjacery,  shores,  with  the  view  of  fixing  upon  a position  more 
advantageous,  and  exempted  from  the  effects  of  the  river-floods. 

The  beach  to  the  eastward  of  the  present  harbour  presents  a continued  flat  of  level  sands,  extend- 
ing for  a great  distance  between  high  and  low  water  mark.  On  the  west  side,  however,  the  beach 
gradually  diminishes  until  opposite  the  quarry-holes  at  the  termination  of  the  Links,  where  the  dis- 
tance between  high  and  low  water  is  only  220  feet.  This  situation  appeared  to  me  well  adapted  for 
the  construction  of  a harbour;  there  is  a good  rock  foundation  for  the  whole  space,  and  the  depth  of 
water  at  the  immediate  entrance  will  be  fully  15  feet  at  spring  tides,  whereas,  neither  at  the  present 
harbour,  nor  in  any  other  position  along  the  shore,  can  this  depth  be  obtained  without  a much  greater 
extent  of  beach,  and  consequently  of  building.  Moreover,  this  situation  is  in  a great  degree 
exempted  from  the  accumulation  of  sand ; for  the  river  channel,  as  I have  already  mentioned,  inter- 
cepting the  progress  of  the  drift  from  the  eastward,  I appreheud  that  there  will  be  little  tendency  to 
any  obstruction  of  this  nature.  I have  therefore  drawn  out  the  accompanying  plan  and  sections  to 
suit  this  position,  by  which,  as  I have  said  before,  a depth  of  water  will  be  obtained  amply  sufficient 
for  the  trade  of  the  place,  while  a great  extent  of  wharfage  and  accommodation  will  be  afforded  to 
all  the  vessels  and  fishing-craft  connected  with  the  port. 

The  accompanying  plan  exhibits  an  outer  and  inner  harbour;  and  the  direction  of  the  piers  and 
breakwaters  is  so  laid  out  as  to  resist  and  throw  off  the  heavy  swell  which  sets  in  on  this  quarter  from 
the  east  and  north-east.  The  entrance,  which  is  55  feet  wide,  is  calculated  to  afford  the  easiest  access ; 
and  any  portion  of  the  swell  which  may  enter  will  necessarily  expand  itself  on  the  extended  beach  of 
the  outer  harbour,  without,  in  any  degree,  affecting  vessels  or  boats  lying  in  the  interior.  By  this 
arrangement,  I am  of  opinion  that  the  security  of  vessels  lying  within  this  harbour  is  effectually  pro- 
vided for.  The  construction  of  the  piers,  however,  may  possibly  cause  some  accumulation  of  sand, 
although  I do  not  think  it  will  be  in  any  degree  considerable,  or  such  as  may  not  be  removed  by 
horses  and  carts  in  the  course  of  a few  days  once  a-year;  but  in  the  event  of  this  obstacle  exceeding 
what  there  is  at  present  reason  to  expect,  the  situation  is  favourable  for  the  formation  of  a scouring 
basin,  which  may  readily  be  constructed  in  the  quarry -holes  already  excavated,  almost  to  the  required 
dimensions,  and  which  would  remedy  this  inconvenience,  should  such  afterwards  be  found  to  exist. 
1 propose  to  excavate  the  greater  portion-of  the  interior  of  the  harbour  to  the  level  of  low  water  of 
spring  tides,  so  as  to  suit  the  accommodation  within  to  the  depth  of  water  at  the  entrance. 

1 calculate  the  expense  of  constructing  these  works  at  4430/.  8s.  4 d.,  as  per  the  accompanying 
estimate.  ’ r 

If ' ,th*  ha'^our  is  constructed  as  now  proposed,  the  town  and  neighbourhood  of  Nairn  must  be 
greatly  benefited.  It  will  form  the  natural  seaport  for  the  whole  district  of  Strathspey  and  Badenoch ; 
besides  the  great  facilities  which  it  must  necessarily  afford  to  the  trade  of  the  whole  county.  In  short, 
1 have  little  doubt  that  all  the  advantages  set  forth  in  the  memorial  of  the  Town  Council  to  the  Her- 
ring Fishing  Board  would  ultimately  be  realized;  and,  from  the  favourable  nature  of  the  situation, 
the  interests  of  the  fisheries  would  be  in  a special  manner  promoted. 

To  the  Provost,  Nairn.  aiD’  jg's.  Mitchell. 
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No.  259. 

Messrs.  Gibb  and  Mitchell,  C.E.,  on  the  means  of  counteracting  the  injurious  effects  of 
Land-Floods. 

i837. 

It  is  perhaps  of  little  moment  now  to  state  that  what  was  originally  intended  to  prove  of 
signal  benefit  to  the  preservation  of  this  harbour  has  proved  the  chief  cause  of  annoyance,  namely, 
allowing  the  river  Nairn  to  pass  through  the  channel  towards  the  harbour  with  so  great  a fall,  without 
•any  intermediate  check,  and  without  any  spill-water  to  take  off  part  of  the  land-floods,  which  come 
down  with  great  velocity,  and  bring  with  them  a vast  accumulation  of  sand  and  gravel,  which  not  only 
lessens  the  depth  of  water  in  the  harbour,  but  tends  to  form  irregular  banks  throughout  the  whole  of 
the  entrance  channel,  besides  distorting  the  berthage  and  rendering  it  very  difficult  to  maintain 
vessels  at  their  moorings. 

Now,  although  it  is  indispensable  to  maintain  an  efficient  scour,  and  that  to  do  this  perhaps  the  whole 
of  the  water  of  the  river  in  its  ordinary  state  should  pass  through  the  harbour  and  navigation  channel, 
with  the  view  of  preserving  its  depth  and  keeping  it  clear,  it  is  of  the  utmost  importance  that  means 
should  be  taken  to  reduce  its  present  fall  and  likewise  to  provide  means  by  which  a greater  portion  of 
the  land-floods  shall  be  made  to  pass  in  a different  direction,  and  that  the  portion  which  must 
inevitably  be  allowed  to  pass  through  the  harbour  and  navigation  channel  shall  have  its  velocity  di- 
minished, so  as  to  prevent  it  from  injuring  the  harbour-works  or  distorting  the  berthage. 

The  swell  or  inrun  of  the  sea  having  also  been  found  very  annoying  to  shipping  lying  in  the  har- 
bour, means  should  be  taken  to  check  this. 

With  the  view  of  remedying  the  evils  whichhavebeen  noticed, it  is  proposed  that  a weir  be  constructed 
across  the  river  where  there  is  a rock  foundation  at  the  place  represented  in  the  plan,  with  an  embank- 
ment continuous  from  this  weir  across  the  low  ground ; that  this  weir  be  carried  to  a height  so  that  the 
river  in  its  ordinary  state  shall  have  no  fall  from  the  bridge  to  the  top  of  the  weir,  but  merely  its 
own  volume  to  impel  it  forward,  and  that,  when  it  falls  over  the  weir,  the  bottom  below  having  but 
little  inclination,  the  velocity  may  not  occasion  a destructive  acceleration  as  heretofore. 

The  embankment,  which  is  to  be  continuous  from  the  weir  across  the  low  grounds,  being  several  feet 
higher  than  the  weir,  will  prevent  any  water  from  passing  over  it ; and  when  the  land-floods  bring  more 
water,  the  whole  of  the  space  on  the  right  bank  being  nearly  as  low  as  the  weir,  with  a much  larger 
surface,  the  flood-water  will  take  this  direction,  and,  being  checked  by  the  lower  embankment, 
will  naturally  rush  down  the  old  channel  of  the  river,  and  thereby  give  no  annoyance  to  the 
harbour. 

It  is  also  proposed  to  remove  the  upper  jetty  of  the  wharf,  so  that  the  water  of  the  river  may  pro- 
duce a more  uniform  effect  in  keeping  the  berthage  clear. 

As  the  fishing-boats  require  a large  space  for  their  accommodation,  it  is  proposed  to  construct  a 
rubble  wall  from  the  upper  jetty  of  the  present  wharf-wall  upwards,  and  the  space  in  front  of  it  to  be 
used  as  a boat-harbour,  where  there  will  be  ample  room. 

It  is  proposed  to  extend  the  present  wharf  about  100  feet  lower  down  by  driving  piles  in  front,  and 
having  a sloping  wall,  and  cover  a part  of  the  top  by  a wooden  platform. 

With  the  view  of  keeping  the  river  in  a regular  channel  and  checking  the  inrun  of  the  sea,  it  is 
proposed  to  construct  a range  of  jetties  on  the  left  bank,  and  have  a warping  and  mooring  post  in  the 
centre  of  each,  all  as  represented  in  the  plan,  the  form  of  the  jetties  being  shown  by  a drawing  on  an 
enlarged  scale. 

On  the  right  bank  from  opposite  the  lower  end  of  the  wharf-wall  to  the  extremity,  a distance  of 
1200  feet,  it  is  proposed  to  drive  a row  of  small  piles  to  the  depth  of  1 or  8 feet,  and  on  these  con- 
struct a low  work  (as  represented  on  the  plan  and  by  an  enlarged  drawing),  for  giving  effect  to  the 
scour  at  low-water,  and  for  preserving  a uniform  channel.  It  is  likewise  intended  to  construct  at  the 
extremity  of  this  low  work  a wooden  beacon,  having  a platform  considerably  above  high-water  mark, 
where  several  persons  may  stand  and  make  fast  a vessel  on  arrival,  or  when  vessels  are  about  to  depart, 
from  whence  they  can  most  conveniently  make  sail.  This  beacon  is  also  represented  by  an  enlarged 
drawing. 

John  Gibb. 

Jos.  Mitchell. 


No.  260. 

Messrs.  Leslie  and  Mitchell  on  constructing  a Breakwater  in  Nairn  Harbour. 

Inverness,  May  10,  1845. 

Having  carefully  examined  the  harbour  of  Nairn  and  the  adjoining  shores,  together  with  the 
course  of  the  river  from  the  dam  of  the  flour-mills  downwards  to  the  sea,  and  having  considered  the 
previous  plans  that  have  been  proposed  for  the  improvement  of  the  harbour,  and  heard,  the  opinions  of 
several  members  of  council,  and  of  fishermen  and  others  well  acquainted  with  the  locality,  we  have 
agreed  on  the  following  recommendations : — 

We  are  of  opinion  that  the  first  thing  that  ought  to  be  done  is  to  construct  a pier  or  breakwater 
along  the  east  side  of  the  river  channel  from  the  lower  end  of  the  gravel  bank  opposite  the  old  wharf,  out 
to  low-water,  or  about  1300  feet  in  length,  and  bending  to  the  westward  at  the  outer  end,  so  as  to  point 
nearly  in  the  direction  of  the  entrance  to  Cromai-ty  Frith,  and  nearly  similar  to  what  has  received  the 
sanction  of  the  Board  of  Fisheries. 

It  would  be  very  expensive  to  construct  this  work  of  stone,  because  the  western  foundation  would 
not  be  secure  without  going  down  to  the  'rock,  which  is  at  a very  considerable  depth ; and  therefore 
we  agree  in  recommending  a pier  consisting  of  main  piles  of  Memel  timber,  at  the  distance  of  10  feet 
apart,  with  sheeting  piles  on  the  inside  face  to  keep  the  hearting  from  being  undermined.  The  re- 
mainder of  the  western  face  and  all  the  eastern  face  will  be  planked  with  half-round  timbers,  and  the 
interior  filled  in  with  stones  and  gravel. 

As  it  is  important  to  make  this  serve  as  a pier  or  roadway  as  well  as  a breakwater,  it  will  be  neces- 
sary that  it  should  be  heightened  about  2 feet  beyond  what  was  proposed,  and  that  it  should  be  2 feet 
wider,  with  a railing  on  the  east  side. 

2 Y 
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Appendix  C.  We  are  informed  that  there  is  no  sea-worm  at  Naim  to  attack  the  timber,  otherwise  we  si  u t, 

proposed  that  the  lower  part  of  the  piles  should  be  scupper-nailed.  The  timber  will  however*  • 

Nairn-.  to  be  carefully  noticed,  and,  if  there  be  any  appearance  of  worm,  it  must  be  either ’scunner  n 1-?q?ire 

occasionally  scraped,  scorched,  and  tarred.  " nailed  or 

T r v „ An  extension  of  300  or  350  feet  farther  would,  according  to  the  soundings,  give  a dentK  „<■  i 
Leslie  and  Mitchell,  water  of  8 feet,  which  would  allow  steamers  to  come  up  to  it  at  all  times  m moderate  wentf  °W' 

BrsS™'’™®  * Ti"  nature , of  the  has  I01  been  ascertain“>  jet  with  sufficient  correctness  to  en.Me'u, , 

speak  as  to  the  nature  of  the  work  that  would  be  required  for  this  extension.  But  if  thp  US  t0 
be  such  as  to  admit  of  piles  being  driven,  we  should  recommend  that  it  be  constructed  Jround 
frame-work.  u 01  °pen 

We  are  of  opinion  that  the  eastern  pier  or  breakwater  would  very  materially  shelter  thp  fc,  \ 
from  the  effects  of  easterly  gales,  and  that  most  probably  the  works  proposed  by  Mr  Gibb  nn 

«ri,l  fj Wi“  be  *»  ™ <-eL  ™ghTtot™ 

• g^eatest  evil, of, the  harbour  of  Nairn  is  the  quantity  of  gravel  brought  down  by  floods 
is  difficult  * say  whether  the  good  which  the  river  does  in  scouring  away  the  sand,  or  the  mVhilf 

S.1Cir-ft  i°n- m. -bnnging  doTn  §rAVelpdjring  floods’  Predominates-  This  question  ‘was  treated  hv 
Mr.  Mitchell  m his  report  of  the  24th  of  January,  1835,  wherein  he  recommends  the  construction  It 
an  entirely  new  harbour  to  the  west  of  the  bathing-house.  That  plan  has  undoubtedly  manv  ad  vTtl 
for  a mere  high-water  harbour;  but  as  connected  with  the  formation  of  a deep-water  pier  whirl,  I!! 
harbour"  contemplated’  but  1S  now  reckoned  an  important  object,  it  is  less  suitable  than  the  present 

- We  thl"k  ^at  **  *2  be  efentially  necessary  to  adopt  some  measures  for  preventing  heavy  floods 
from  passing  through  the  harbour.  To  accomplish  this,  and  at  the  same  time  to  allow  a quantity  of 
water  equal  to  the  ordinary  winter-flow  to  pass  through  the  harbour  so  as  to  clear  away  the  sand™ 
recommend  that  there  should  be  an  embankment  thrown  across  the  upper  part  of  the  harbour  with 
■dfHMling  sluices  in  it,  which  would  shut  during  floods  and  send  all  the  flood-water  into  the  old  channel 
° ,,5  ”Ter-  e tb‘nk  tba.t  thre®  openings  of  10  feet  each  would  be  ample  space,  as  that  would  be 
3n  “f  v 'r8  jhe  Wldtt  of  the  sluices  whlch  admit  the  water  int0  the  flour-mills  a little  above  the 
Ser’  d WkCh  ^ dl7  W6ather  are  caPable  of  running  considerably  more  than  the  whole  water  of  the 

«™uabiy  a -neLr  may  !*e  required  t0  cause  tke  ordinary  water  to  run  through  the  sluices  and 

which  keeps  along  the  south 

eraba”kl,le”1 ; wi*  the  sluices  is  almost  in  the  same  situation  as  that  recommended  by 
mad.  f « n-  *hat  there  was  “ rock  botto“  a'“=-  Mr-  Gibb  does  not  seem  to  have 

h "Tf  gett,ng  int°  the  h,rbour’  but>  on  ,hc  cmtra‘7.  “eluded  the 

propose  M do  1 gh  e°°°gh  run  over  ‘ weir’  which  is  tbe  reverse  of  what  we  now 

overhthedslffi?esPmdft  ™ f,mbankm“t  ab*ices  be  eweeuted,  there  would  be  a roadway  formed 
from  ffie  cmL  imhiLTnftl  to  have  a road  carried  along  theWh  side  of  the  harbour 

abut  and  the  unrtion  of  tl  a war^s  the  gravel  hank,  upon  which  the  new  eastern  pier  is  proposed  to 
ceies  m be filled wit?'  h"b°"'  befwT  the  atai“a  a”d  *■"  upper  end  of  the old  qnay,  after  it 
boats  and  other  stall  TesJefs  ’ ”“7  b°  de'Pmea  *°  form  a convenient  and  sheltered  ^harbour  for 

kethi  Jthe  °S"''  for  ,tbe  ebllce8  and  embankment,  although  essential  in  our  opinion  for 

S le  tUnf mrt,  ,o  h’  “el  with  lI“>  erection  of  the  eastern  pier  or  breakwater, 

to  the  shelter  and  Jfety  of  thSbotn  "hWlth’  “ 're  q”“e  convinced  11131  11  wouId  *'nd  ™cb 


James  Leslie. 
Jos.  Mitchell. 
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INVERNESS. 


Appendix  C. 


No.  261. 

Examining  Commissioner — Captain  Washington,  R.N.,  assisted  by  Captain  Vetch,  R.E.,  F.R.S. 

Present: -Provost  Sutherland,  Dr.  Nicol,  Mr.  A.  Mactavish,  town  clerk,  Mr.  D.  Maclennan, 
Comptroller  Cumming,  Mr.  Neil  Maclean,  land  surveyor,  Mr.  H.  Morrison,  ditto,  Mr.  George 
Mackay,  jun.,  ditto,  Bailie  Maclean,  Bailie  Lawrence,  Mr.  D.  Fraser,  jun.,  Dr.  J.  Stewart, 
Dr.  Forbes,  Dr.  Mackenzie,  Dr.  T.  Mackintosh,  Mr.  George  Mackay,  Mr.  Robert  Mackay, 
Mr.  Thomas  Falconer,  Collector  Cameron,  Captain  Sharp,  Mr.  Shaw,  Mr.  J.  Smith,  Mr.  K. 
Douglas,  Mr.  UrQuhart,  Mr.  Cameron,  harbour  master,  Mr.  K.  Ross,  &c.,  &c. 


Inverness. 

No.  261. 

Evidence  taken  on 
the  23rd  Sept,  1846, 
with  additions. 


Mr.  Alexander  Mactavish,  appointed  town  clerk  in  January,  1839,  was  a magistrate  and 
member  of  the  Town  Council  for  some  years  before,  and  has  resided  in  Inverness  since  1810.  The 
port  of  Inverness  is  constituted  by  ancient  royal  charters,  ratified  by  Acts  of  Parliament.  By  these 
rights,  what  are  called  the  old  dues  are  created.  In  1808  an  Act  was  obtained  for  improving  the 
harbour  and  authorizing  additional  dues.  The  extent  of  shore  on  which  Inverness  can  claim  shore 
and  harbour  dues,  extends,  as  is  admitted  by  all,  from  Carnlaw  on  the  east  to  Clachnaharry  on  the 
west.  The  additional  dues  authorized  by  the  Act  of  1808  were  not  exacted  till  1816,  and  in  that 
year  the  old  rates  were  fixed  at  332/.  per  annum,  being  the  average  for  the  three  preceding  years. 
The  old  and  new  dues,  for  the  sake  of  convenience,  are  set  and  collected  together.  The  old  are 
paid  to  the  town,  and  the  new  dues  expended  in  improvements  and  in  liquidation  of  the  debt  due 
by  the  harbour  to  the  town.  In  1833  the  debt  amounted  to  3365/.  6s.  2d. ; in  1841  to 
4761/.  3s.  lit/.;  and  at  this  date  it  is  somewhat  less  than  4000/.  This  debt  is  exclusive  of  the 
annual  payment  of  332/.  for  old  dues.  The  principal  alterations  and  improvements  werd  made 
on  the  harbour  in  the  years  1813,1814,  1816,  1817,  1818,  1S26,  1837,  1838,  1839.  1840,  1843, 
1844,  and  1845;  those  of  1813,  1814,  and  1816,  in  consequence  of,  and  preparatory  to,  enforcing 
the  Act  of  1808.  The  subjoined  abstract  of  expenditure  since  the  year  1813  will  show  the 
exact  sums  laid  out  by  the  town  on  the  harbour.  An  abstract  of  the  revenue  from  the  same  date 
is  also  subjoined;  an  abstract  is  also  given  for  the  five  years  preceding,  viz.,  from  1808  to  1813. 
The  Town  Council  have  always  had  the  government  of  the  port.  There  is  a Harbour  Com- 
mittee formed  by  the  Town  Council,  several  of  whom  are  well  acquainted  with  these  matters; 
and  there  are  at  present  iu  the  Town  Council  some  shipowners  and  captains  of  vessels. 
He  did  not  remember  a year  when  there  were  not  several  of  such  in  the  Town  Council.  The 
number  of  councillors  is  twenty-one.  The  Council  had  made  inquiries  into  the  state  of  the  har- 
bour, and  employed  Mr.  Mitchell,  engineer,  to  superintend  repairs.  Mr.  Morrison,  surveyor,  was 
employed  to  make  plans  of  the  river  and  harbour  in  1842,  and  also  of  the  town  and  town  property. 
There  were  no  plans  of  Mr.  Mitchell  in  the  hands  of  the  Town  Council,  but  they  had  those  of 
Mr.  Morrison.  Within  the  last  twenty  years  many  expressed  dissatisfaction  with  the  accommoda- 
tion afforded  by  the  harbour;  and  although,  from  the  insufficiency  of  the  harbour,  many  vessels 
went  to  the  canal,  he  only  recollected  one  written  complaint,  which  was  from  a company  in  Aber- 
deen, concerning  an  accumulation  of  stones  at  the  Thornbush  Pier,  from  which  ships  were  in 
danger  of  being  damaged,  and  requesting  that  they  should  be  removed.  This  accumulation  was 
principally  formed  by  stones  loosened  in  the  bed  by  the  vessels  alongside  of  the  pier,  and  from  the 
sides  of  this  bed.  The  complaint  was  attended  to  and  its  cause  remedied.  The  enlargement 
of  the  Thornbush  Pier,  so  as  to  admit  steam-boats,  was  done  by  the  Town  Council.  In  1842  the 
Town  Council  proposed  to  obtain  an  Act  of  Parliament  to  carry  out  repairs  on  the  harbour,  &c. 
Plans  of  the  harbour  were  necessary;  but  differences  of  opinion  as  to  the  best  plan  prevented  their 
execution.  There  is  a feeling  that  there  should  be  a special  harbour  trust;  and  it  may  be  passed 
as  a separate  Bill  or  not.  The  fund  derived  from  the  harbour,  arising  from  anchorage  and  shore  dues, 
last  year  amounted  to  1180/. 

There  was  a rapid  improvement  in  the  trade ; and  he  had  no  doubt  that,  if  they  are  not  interfered 
with  by  the  canal,  the  Town  Council  will  be  quite  able  to  make  the  harbour  themselves.  The 
income,  during  the  short  time  the  canal  was  shut  up,  increased  by  about  340/.  per  annum.  The 
Thornbush  Pier,  or  Steamboat  Pier,  was  built  at  different  periods,  but  much  extended  in  1838. 
Clause  11th  of  the  governing  Act  mentions  “deepening,  scouring,  and  cleaning  the  harbour;” 
but,  excepting  at  the  Thornbush,  none  of  these  improvements  had  been  lately  attended  to,  and 
there  only  to  a limited  extent,  alongside  of  the  quay.  The  Thornbush  Pier  is  of  great  use  to 
the  town;  since  it  has  been  deepened  abreast  of  the  pier,  it  can  keep  a vessel  afloat  drawing  8 
or  9 feet,  at  low  water.  He  thought  that  improving  the  harbour  would  be  of  immense  advantage 
to  the  prosperity  of  the  town.  He  wished  for  a new  Bill  and  a separate  board  of  management  for 
the  harbour.  The  Bill  has  been  prepared,  and  the  heads  of  it  printed  and  circulated.  A plan  of 
the  harbour  has  been  made  out,  and  is  now  before  Parliament.  He  did  not  think  that  the  im- 
provements should  be  made  on  the  western  side  of  the  river;  but  the  engineer  should  decide  on 
that  point.  He  said  it  was  difficult  to  bring  up  a ship  when  the  river  was  high  ; and  that  the 
nver  very  likely  brought  down  some  stones,  but  the  quantity  was  very  trifling.  He  was  of  the 
opimon  of  Captain  Vetch,  that  the  stones,  gravel,  &c.,  were  deposited  farther  up  the  river,  at 
a afeiry  and  about  the  Islands.  In  building  houses,  &c.,  people  had  been  in  the  habit  of  throwing 
Nut  1Dt°  r*ver’  bu*  this  practice  has  been  discontinued.  He  came  to  the  Inverness  Academy  in 
10,  and  knows  a stone,  of  no  large  size,  which  has  been  in  the  same  place  in  the  river  since  that 
th^k  a*  was  ,*n  habit  of  fishing  on  it;  and  he  can  say  that  there  is  little  difference  in 
e bed  of  the  river  from  that  time.  There  are  also  a number  of  weirs  in  the  river,  which 
in  ercept  stones  and  gravel  on  their  way  down,  and  many  of  these  overlap  each  other.  There  is 
ne  weir  at  the  source  of  the  river,  called  the  Canal  Weir;  there  are  also  Lady  Saltoun’s  Weir;  the 
wT^W  - t*iere  is  one  at  Dr.  Nicol’s  manufactory;  the  Mills  of  Bnght  Weir;  and  the  Town- 
ie j"r  *"eir>  in  all  six,  which  must  be  of  much  service  in  impeding  mud,  gravel,  &c.,  from  coining 
e mouth  of  the  river.  The  Ness  has  a fall  of  about  40  feet  in  seven  or  eight  miles.  He  knew 
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that  the  levels  of  the  canal  had  been  taken,  but  did  not  know  if  they  applied  to  the  b b 

vessel  drawing  12  feet  can  come  into  the  sea-lock  of  the  Caledonian  Canal  at  one-quarter  flo  d'  A 


No.  260. 

Evidence  taken  on 
the  23rd  Sept.,1846, 
with  additions. 


-quarter  flood. 

Statement  of  Revenue  and  Expenditure  of  the  Harbour  of  Inverness  from  1806  to  1846 
Revenue. 


Michaelmas 

1S08 

1809 

1810 
1811 
1812 

1813 

1814 

1815 

1816 


206 

240 

256 

275 

295 

290 

345 

360 

555 


Years 

ending 

Michaelmas  £. 

Years 

ending 

Michaelmas  £. 

1817 

685 

1S27 

645 

1818 

575 

1828 

550 

1819 

540 

1829 

565 

1820 

470 

1830 

520 

1821 

575 

1831 

500 

1S22 

575 

1832 

500 

1S23 

575 

1833 

500 

1824 

620 

1834 

420 

1825 

560 

1835 

434 

1826 

530 

1S36 

510 

1 since  1813, 

£20,129. 

Averaging 

about  £5£ 

Years 

ending 

Michaelmas 

1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 

1845 

1846 


£. 

525 

500 

625 

750 

755 

835 

845 

870 

845 

1,180 


The  sums  expended  i 
Years 

Michaelmas 

1808 

1809 

1810 
1811 
1812 

1813  V 

1814  J 

1815 

1816  Repairs 


Expenditure. 

i repairs  for  the  same  period  were  as  follows 


Years 

Years 

ending 

ending 

£• 

s. 

d. 

Michaelmas 

£. 

s. 

d. 

Michaelmas 

£. 

if. 

303 

7 

4 

1818 

105 

1 

4 

1833 

19 

8 

244 

9 

0 

1819 

22 

15 

4 

1834 

7 

17 

0 

1820 

41 

8 

2 

1835 

23 

1 

3 

9 

1 

10 

1821 

28 

14 

11 

1836 

17 

12 

7 

3 

10 

11 , 

1822 

3 

18 

0 

1837 

414 

15 

T 

1823 

4 

4 

6 

1838* 

846 

18 

5 

1,216 

3 

5 

1824 

17 

11 

7 

1839 

226 

17 

3 

1825 

43 

19 

3 

1840 

93 

8 11 

76 

12 

8 

1826 

132 

13 

0 

1841 

14 

11 

5 

1827 

54 

8 

5 

1842 

1828 

57 

12 

7 

1843 

233 

4 

0 

1829 

1844 

130 

15 

6* 

1830 

1845 

145 

13 

7 

.,088 

19 

7 

1831 

13 

3 

5* 

1846 

40 

4 

0 

900 

0 

0 

1832 

20 

15 

3 

>,034 

11s. 

3d. 

Averaging  about  £177 

a-jrear.*. 

Captain  Sharp  corroborated  this  statement.  The  Inverness  harbour-master  had  taken  vessels 
drawing  eight  feet  of  water  over  the  sea-lock  sill  at  low  water,  and  vessels  drawing  seven  feet  at  low 
water  m spring  tides.  The  channel  of  the  sea-lock  has  lately  been  deepened,  but  previous  to  this 
vessels  could  not  be  taken  up  at  low  water. 

Mr.  Mactavish  is  of  opinion  that  the  river  Ness  carries  away  very  little  gravel,  &c.,  from  the 
bank-s,  and  that  it  is  a very  gentle  river  in  every  respect.  The  principal  deposit  of  sand,  mud,  &e.,  was 
ina  e in  .he  river  by  the  burn  of  Holm,  which,  during  a speat,  carried  down  several  thousand  tons  of 
stones  and  gravel,  which  were  deposited  about  the  Islands  and  at  Ballafeiry.  There  was  no  plan  of 
the  river  belonging  to  the  town  so  far  up  as  the  Holm  burn,  except  that  of  1794.  He  repealed  his 
statement,  that  he  considered  the  river  Ness  very  tractable,  and  offered  no  obstacle  to  improvements, 
- r 1fr.esented.  every  '^“cement  to  carry  them  on.  The  harbour-dues  were  rapidly  increas- 

I?®'*  k r"®  f11  lncrease  °f  335/.  on  the  income  of  the  previous  year.  The  total  revenue  of 

fin^a/riiUr  l°J  |3St  ^ years  was  20,129.  The  expenditure  on  it  during  the  same  period  was 

• inifi  uS  exclusive  of  the  annual  payment  of  332/.  for  old  dues  and  the  interest  of  the  debt 
!*nce  i -j  n°  doubt  that  a new  harbour  was  required  in  Inverness.  There  are  new  assess- 

en  s ai  on  the  people  of  this  town  for  prisons,  &c. ; and  the  property  within  the  burgh  is  now 
assessed  for  other  purposes.  J 

TUnJ  some  alann  was  created  by  the  fact,  that  those  accustomed  to  see  Loch 

.a-  m ,00  , seasous  it  used  to  rise  only  about  two  feet,  whereas  it  now  rises  seven  feet 

^°Tary.'eVe,J;  alf°  that  the  out'et  of  the  water  from  the  loch  to  the  river  Ness  is  now  ten 

, n 11  used  be’  owing  to  the  greatly  increased  length  of  the  regulating  weir,  which 
flcind  thp  ar^®r  quantity  of  water  to  pass  at  once.  The  cause  of  alarm  was,  that  in  case  of  a 
with  flnnH  u°U  lake  would  let  off  too  much  water,  and  endanger  the  town  and  country 

of  the  (no  *nf  it,.!  u,  ’ s®me  years  aff°i  a tremendous  flood,  the  water  rose  to  within  one  foot 
have  fallen  **  cheS’  aad  that  lf  there  was  even  very  little  more  water,  the  bridge  would  certainly 

he^hrieS?vTn^H°rr0bSraled.thiJ  s“ement;  “d  added,  that  the  feats  of  the  inhabitants  were 
were  it  ph'fy’  *?**'?“>“  "1=  bridge  would  fall  when  seven  red-haired  men 

ordinarv  occasion  " 1^  ^ W1.tbl"  about  tw°  feet  of  the  top  of  the  end  arch,  but  on  a very  extra- 

was  bndt  ta  IfiR?'  ? !,  J “f  36  ?ea,s-  N°  •*«  comes  down  the  rivet.  The  old  bridge 

was  ouilt  in  1681,  and  the  modern  one  in  1807. 

He'hnd^hp^^n^ER°N’flar^°UrrunaSter’ .eXam*ne<^‘ — ®as  acted  for  three  years  as  harbour-master. 

acnutinfpH  for  SCa  m coasting  trade,  and  round  nearly  the  whole  British  coast.  Had  been 

had  known  it  Th  yearS  thf  jnJerness  harbour.  It  had  not  been  much  improved  since  he 

the  W3S  'I  T*  dlfference  *n  the  quantity  of  water.  There  is  no  alteration  m 

the  mussel-scalps  at  the  mouth  of  the  river.  Some  parts  of  the  bar  at  the  mouth  of  the  river  are  a 

* The  Expenditure  in  1837-9  was  almost  entirely  on  Thombush  Pier. 
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litlle  shallower.  He  is  64  years  of  age.  There  were  no  stones  carried  so  far  down  as  the  mouth  of 
the  river,  but  there  are  a great  number  between  the  Steamboat  Pier  and  the  New  Pier.  He  could 
point  out  places,  at  the  entrance  to  the  Caledonian  Canal,  where  mud,  &c.,  had  gathered  to  the 
height  of  four  or  five  feet,  and  where  lie  could  once  have  ridden  afloat,  but  could  not  do  so  now. 
He^did  not  think  this  came  from  the  canal.  The  water  has  been  deepened  farther  out,  and  towards 
the  north,  by  order  of  the  Canal  Commissioners.  The  material  of  the  mussel-scalps  at  the  mouth 
of  the  river  is  hard  gravel  and  tough  blue  clay.  Thought  that  a straight  course  from  the  Kessock 
Ferry  would  be  the  best  entrance  into  the  harbour,  because  the  vessel  gets  into  deep  water  soonest 
that  way.  Would  have  a dock  between  the  Thornbush  and  Lite  quays.  A north-east  wind  was  the  worst 
for  a vessel  lying  at  the  Thornbush  quay;  but  never  knew  an  instance  of  a vessel  dragging  her  anchor 
or  being  wrecked:  indeed,  never  knew  of  damage  being  done  to  a vessel  to  the  amount  of  1/.  at  the 
pier.  Had  no  cause  to  fear  damage  in  the  straight  course  from  the  pier  to  Kessock  Ferry.  Thought 
that  the  ford  of  the  river  should  be  cleared  of  the  stones  that  lie  there.  The  quays  of  the  dock  are 
in  a tolerably  good  state,  at  least,  they  are  not  tumbling  away  without  being  rebuilt.  It  is  his  duty 
to  look  after  the  harbours.  Directed  the  pilots  where  to  moor  vessels,  and  they  see  that  they  are 
moored.  Had  often  gone  up  the  Caledonian  Canal  in  vessels  drawing  from  six  to  eight  feet  of  water 
in  all  states  of  the  tide.  Thought  that  the  month  of  the  canal  was  filled  up  gradually,  and  had  only 
been  once  cleared  nut,  Would  go  round  the  Pentland  Firth  as  soon  as  come  through  the  canal, 
on  account  of  damage  sustained  by  want  of  proper  attendance,  there  being  sometimes  a scarcity 
of  hands  at  the  canal.  Conceived  it  no  benefit  to  go  by  the  canal.  Found  no  difference  in  light- 
dues,  lor  when  he  went  there  were  no  lighthouses.  Has  no  tide-scale  in  the  Ness;  but  there  are 
figures  marked  on  the  New  Quay  indicating  the  depth  of  water.  The  title  reaches  the  quay  at 
quarter  flood,  and  rises  three  feet  less  than  at  the  mouth  of  the  river. 

The  Commissioners  said  that  no  engineer  could  design  improvements  in  a harbour  until  he  had 
set  up  tide-scales,  and  recommended  some  to  be  erected  immediately. 

Mr.  Cameron  (continued) — The  tide  extends  about  half-a-mile  above,  the  Old  Bridge.  Kept  an 
account  of  the  arrivals  and  sailings  of  vessels,  which  are  about  400  a-year,  having  increased  during 
the  last  three  years  at  the  rate  of  100  per  annum.  There  were  no  buoys  nor  beacons  to  point  out 
shoals  in  the  Moray  Firth.  He  thought  that  the  approaches  to  the  harbour  required  buoys  and 
beacons;  and  would  place  one  at  the  reef  about  a mile  and  a half  below  Fort  George;  another  at 
Skate  Bank,  towards  the  east  end  ; one  at  Petty;  and  another  on  the  same  bank  at  Kiltrmir ; one  at 
the  Middle  Bank;  one  at  the  Meikle  Mee;  and  a conspicuous  beacon  at  the  Longman  Point; 
making  in  all  six  buoys  and  a large  beacon.  Pie  has  seen  vessels  run  on  Chanonry  Point  from  want  of 
a light;  and,  among  others,  the  North  Star  steam-ship,  several  years  ugo,  went  on  shore  there  within 
a mile  of  Chanonry  Point. 

Mr.  Cumming,  comptroller  of  customs,  said  that  415  vessels  entered  the  harbour  here  in  1S45,  the 
total  tonnage  being  about  40,000.  Six  foreign  vessels  entered  of  1000  tons.  No  vessels  ever  come 
here  weather-bound.  He  was  here  when  the  Caledonian  Canal  was  opened,  but  has  no  account  of 
the  number  of  vessels  which  passed  through  the  canal.  There  are  225  vessels  belonging  to  this  port, 
but  a number  of  them  are  very  small ; and  there  are  800  registered  seamen  for  these.  There  are  few 
fishermen  belonging  to  this  town,  but  a great  many  to  the  district.  He  thought  that  there  were  great 
capabilities  for  trade,  and  that  a good  harbour  would  very  much  increase  the  prosperity  of  the  town. 
The  exports  are  generally  timber,  wool,  grain,  cattle,  &c. ; and  the  imports — coal,  lime,  salt,  manu- 
factured goods,  wine,  &c. 

“ I am  desirous  to  add,  for  the  information  of  the  Commissioners,  that  the  basin  of  the  Caledonian 
“Canal,  with  an  area  of  15  to  20  acres,  and  wharfs  now  sufficient  to  afford  accommodation  for  all  the 
“trade  of  Inverness,  even  supposing  it  should  double  or  treble  its  present  extent,  has  hitherto  been 
**  open  to  the  public  at  a nominal  charge, and  will,  it  is  understood,  be  in  future  available  at  a fair  rate. 
“The  Caledonian  wharf  is  about  the  same  distance  from  the  Cross  of  Inverness  as  the  Thornbush  Pier, 
“ where  the  principal  improvements  are  talked  of  being  made.  It  would  thus  appear  that  there  is  suf- 
“ ficient  wharfage,  and  a wet-dock  open  to  the  public,  without  incurring  the  expense  of  new  erections, 
“or  the  still  more  to  be  dreaded  agitation  of  a question  upon  which  the  public  mind  is  so  much 
“divided. 

“These  facts  should  settle  the  question  so  far  as  the  shipping  interest  and  the  public  are  con- 
cerned; but  the  question  of  local  taxation,  and  how  far  the  revenues  of  the  burgh  are  concerned, 
“is  a totally  different,  matter,  and  appears  to  me  should  be  settled  on  a totally  different  principle 
“from  harbour  accommodation.” 

Mr.  Mactavish. — My  objections  to  doing  away  with  our  own  harbour,  and  substituting  for  it  the 
basin  of  the  canal,  are  : — 

“ 1st,  That  the  entrance  of  the  Caledonian  Canal  had  not  been  judiciously  selected.  It  is  exposed 
“to  the  most  prevailing  winds,  which  prevent  vessels  from  getting  easily  in  or  out.  The  river  Beauly 
“brings  down  a great  quantity  of  mud  and  clay,  which  is  continually  shifting  in  a loose  state  in  Loch 
“Beauly.  The  prevailing  north-west  winds  necessarily  throw  this  shifting  mud  and  sand  upon  and 
“ about  the  entrance  of  the  canal ; and  the  bottom  at,  and  adjacent  to,  the  entrance  is  said  to  be  very 
“soft. 

“ 2nd,  It  is  thought  that,  to  make  the  basin  of  the  canal  an  equally  accessible,  convenient,  and 
“ sufficient  harbour,  as  the  new  one  proposed  for  Inverness,  would  be  nearly  as  expensive  as  the 
“making  of  the  latter.  The  entrance  would  require  a tidal  basin  or  pier,  and  other  securities;  and 
“this,  if  at  all  practicable  from  the  nature  of  the  bottom,  could  only  be  done  at  a very  large  expense, 
“and  even  if  made,  the  access  would  still  be  bad,  and  available  only  to  small  vessels,  except  at  high 
“ water,  and  always  filling  up. 

“3rd,  The  expenses  of  such  improvements  would  of  course  fall  upon  the  trade  of  Inverness. 

“ 4th,  There  is  at  present  an  annual  debt  of  332/.,  and  also  an  ordinary  debt  of  about  4000/.,  due 
“to  the  town  of  Inverness  by  the  harbour.  The  Canal  Commissioners  will  not  readily  undertake  this 
“debt 

“ 5th,  The  whole  export  trade,  south  and  east  of  the  river  Ness  (principally  in  cattle  and  sheep), 
“would  be  carried  through  the  streets  and  along  the  bridges,  and  would  thus,  as  well  as  the  whole 
“import  trade,  be  subject  to  pay  the  petty  customs  and  pontage  dues  of  the  town,  in  addition  to  the 
“canal  dues. 

“6th,  The  trade  of  the  town  cannot  support  two  harbours,  and  therefore  the  present  piers  and 
“quays  of  Inverness  would  be  allowed  to  go  to  ruin,  and  the  adjacent  properties,  both  of  the  town  and 
“ of  private  individuals,  be  much  injured,  and  existing  rights  disturbed. 
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“ 7th,  The  canal  as  a harbour  would  be  uncertain.  The  works  at  the  western  end  of  it,  some 
“years  a<ro,  gave  way;  and  it  is  feared  that  large  portions  of  the  works  there  are  still  insufficient.  In 
“October,  1S46,  a considerable  part  of  the  bank,  near  Inverness,  broke  down  before  the  weight  of 
“the  water.  In  a few  hours,  the  whole  of  the  water  in  the  canal,  between  Dochgarroch  and  Muir. 
“town,  was  discharged  into  the  river  Ness;  and  if  the  Dochgarroch  lock  had  not  happened  to  have 
“ been  shut,  and  to  have  been  sufficiently  strong  to  resist  the  weight  pressing  upon  it  from  Loch 
“ Ness,  the  waters  of  that  lake,  raised  as  they  lately  have  been,  would  have  carried  everything  before 
“them,  destroved  the  whole  works,  swept  away  the  bridges  on  the  river,  and  flooded  all  the  flat 
“ground  in  and  around  Inverness.  This  may,  and  is  likely  to,  happen  again.  The  part  which  lately 
“ broke  down  is  at  a place  visited  by  Captain  Vetch,  along  with  me,  when  here,  being  a portion  of  the 
“ bank  between  the  river  and  the  hill  of  Torvean.  Torvean  is  composed  of  sand  and  loose  "ravel. 
“The  canal  is  cut  out  of  the  side  of  it;  and  the  loose  material  removed  from  the  hill  forms,  for 
“ several  hundred  yards,  the  southern  bank,  which  is  constructed  on  what  was  once  the  bed  of  the 
“ river  Ness.  The  displaced  current  of  the  Ness  washes  the  bottom  of  this  bank,  at  a level  of  at 
“ least  19  feet  below  the  surface  of  the  water  in  the  canal. 

“ Lastly,  the  canal,  at  low  water,  would  admit  only  small  vessels,  and  would  not,  even  at  full  tide 
“admit  vessels  of  greater  burthen  than  those  proposed  to  be  accommodated  by  the  improved  works 
“ in  the  harbour.  Besides,  the  greater  part  of  the  trade  of  Inverness  will  be  at  the  present  docks  up 
“in  the  town,  as  it  is  proposed  to  deepen  the  river  up  to  those  docks,  so  as  to  receive  all  ordinary 
“ trading  vessels,  the  lower  quays  being  for  steamers  and  large  vessels  which  would  not  in  any 
“event  go  to  the  canal — therefore  Mr.  Cumming’s  statement,  as  to  distance,  is  fallacious.” 

Captain  Sharp  has  been  acquainted  with  this  port  for  upwards  of  24  years,  and  has  seen  very  little 
change  in  the  river  in  that  time.  He  did  not  know  any  bar  of  the  river  but  the  scalps.  He  has 
found  great  difficulty  sometimes  in  coming  up  the  Firth  ; and  thought  that  buoys  and  beacons  were 
required,  particularly  for  the  bank  of  Fortrose,  generally  called  Avoch  Bank.  He  would  propose  two 
buoys  on  the  edge  of  this  bank ; one  on  the  Middle  Bank;  one  on  the  Meikle  Mee;  a beacon  on  the 
Longman  Point;  one  about  one  and  a-half  mile  below  Fort  George  ; and  one  on  the  Middle  Bank, 
between  Fort  George  and  Cromarty.  He  mentioned  that  the  Northern  Light  Commissioners  had 
proposed  to  buoy  and  beacon  the  Moray  Firth,  on  condition  that  the  Canal  Commissioners  and  Town 
Council  should  dredge  the  Meikle  Mee. 

The  Commissioner  said,  that  iu  the  course  of  30  years’  experience  at  sea,  he  had  never  seen  any 
place  so  much  in  need  of  buoys,  nor  round  the  coasts  of  Great  Britain  could  a place  be  found  so 
utterly  deficient  in  them.* 

Captain  Sharp  (continued) — The  Chanonry  Point  light  was  of  very  great  use.  but  the  Cromarty 
light  was  only  seen  when  passing  it.  Previous  to  25th  May  last,  when  the  Chanonry  light  was 
erected,  he  had  known  four  vessels  in  one  night  to  go  on  this  point.  The  Town  Council  and  inhabi- 
tants of  Inverness  have  frequently  sent  memorials  to  the  Commissioners  for  Northern  Lights. 
Additional  dues  have  been  made  in  consequence  of  placing  the  lighthouse  on  Chanonry  Point.  He 
never  took  a vessel  through  the  canal,  but  had  frequently  taken  them  as  far  as  the  basin,  and  consi- 
dered the  basin  of  great  benefit  to  the  town.  The  freemen  of  the  town  pay  only  half  the  harbour 
shore-dues,  but  this  is  to  he  done  away  with  in  the  proposed  bill.  Banks  of  mud,  &c.,  have  been 
dredged  from  the  mouth  of  the  Caledonian  Canal,  and  but  for  this,  vessels  could  not  come  up  at  low 
water.  The  depth  there  is  supposed  to  be  about  eight  feet.  He  found  great  difficulty  in  entering 
the  canal  during  a heavy  north-west  wind ; and  thought  that  a tidal  basin  or  breakwater  would  be 
of  service,  but  that  there  would  be  a difficulty  iu  making  one,  from  the  unsuitable  character  ol 
the  foundation.  He  thought  the  foundation  of  the  river  harbour  much  better  than  that  of  the  canal. 
There  is  a strong  eddy  running  out  of  Clachnaharry  Bay.  It  has  been  proposed  to  reclaim  part  of 
the  land  in  Newton  Bay  (Loch  Beauly),  and  there  will  be  little  difficulty  in  doing  so. 

The  Commissioners  thought  that  the  current  must  be  too  strong  here,  and  that  such  an  embank- 
ment might  prove  of  advantage  to  Inverness,  Beauly,  and  all  the  adjoining  ports. 

Captain  Sharp  never  went  through  the  Caledonian  Canal,  but  would  as  soon  go  round  the  Pent- 
land  Firth ; and  did  not  contemplate  a great  increase  of  trade  by  the  present  improvements  on  the 
canal,  for  the  duty  on  vessels  passing  was  to  be  2s.  per  ton,  and  the  only  saving  would  be  in 
insurance.  He  thought  that  improvements  on  the  Inverness  harbour  were  necessary,  and  would  sug- 
gest a new  dry  dock  and  harbour,  and  a new  entrance  to  the  river.  He  would  have  the  proposed 
entrance  somewhat  to  the  east  of  the  present  channel,  and  have  a dry  dock  formed  about  the  site  of  the 
present  New  Pier.  He  preferred  this  to  deepening  the  present  course  of  the  river.  He  would 
add,  that  in  case  of  a high  east  wind,  a cut  from  the  sea  to  the  Thornbush  Pier  would  be  highly 
useful. 

Captain  Lawrence  said  there  was  a great  want  of  buoys  and  beacons  on  the  Moray  Firth  ; and 
thought  that  six  buoys  and  a large  beacon  were  necessary  between  Kessock  Roads  and  Fort  George, 
and  that  they  should  be  put  down  immediately.  Has  bvought  vessels  into  the  canal  by  the  sea-lock, 
but  found  great  difficulty  in  doing  so  during  a W.N.W.  wind.  This  difficulty  he  thought  could  be 
obviated  by  a tidal  basin  or  breakwater.  Considered  the  basin  of  the  canal  a very  great  convenience. 
Would  prefer  coming  through  the  canal  when  going  from  Glasgow  to  the  Baltic  in  winter,  but  would 
rather  go  round  the  Pentland  Firth  in  summer.  In  sending  vessels  to  Liverpool,  Bangor,  &c.,  he 
usually  sent  them  by  the  canal,  as  it  was  the  shortest  route.  Thought  improvements  on  the  harbour 
and  approaches  were  much  needed,  and  that  the  merchants  of  the  town  would  consent  to  a slight  tax 
for  this  end.  He  thought  that  a straight  channel  from  Kessock  Ferry  to  the  Thornbush  Pier  would 
be  the  best  course  for  the  river,  and  proposed  that  the  quay  should  be  extended  there  as  much  as  the 
traffic  required  care  of  course  being  taken  to  dredge  the  river  properly  for  the  harbour  ; and  while 
the  water  would  principally  be  directed  into  the  new  channel,  he  would  leave  the  present  bed  of  the 
river  so  as  to  enable  vessels  to  come  up  by  it  at  full  tide.  His  reason  for  this  change  is,  that  as 
westerly  winds  are  most  prevalent  here,  a vessel  might,  in  a westerly  wind,  sail  right  up  to  the  harbour 
without  any  trouble ; while  in  the  present  channel  he  has  been  kept  for  three  days  in  a west  wind 
without  being  able  to  come  into  harbour.  In  an  east  wind  vessels  can  come  up  the  present  channel 
easily  enough.  He  would  have  10  feet  in  the  new  channel  at  low  water. 

Mr.  Mactavish.— The  Kessock  Ferry  quay  was  built  in  1825-6  by  Sir  William  Fettes.  It  is 
now  the  property  of  Colonel  Baillie.  It  has  afforded  great  accommodation  to  the  ferry;  but  is 
evidently  injurious  to  the  harbour,  and  built  ou  the  best  mooring  and  holding-ground  belonging  to 


* These  buoys  and  beacons  have  since  been  placed.— En. 
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the  port  of  Inverness.  Kessnck  Pier  would  act  as  a protection  to  the  proposed  new  low-water  pier  Appendix  C. 

and  cut,  by  intercepting  such  mud  and  sand  as  may  not  be  caught  by  the  canal.  He  proposed  an  

equalization  of  dues  as  a measure  which  would  prove  of  much  good.  Inverness. 

John  Paterson,  pilot,  examined. — Has  been  a pilot  for  about  15  years,  and  sailed  in  a coasting  “ — 

vessel  for  seven  years  before  he  became  a pilot.  Served  his  apprenticeship  with  his  father,  but  passed  „ ^ ken  on 

no  examination.  There  are  four  pilots  here ; two  for  Inverness  and  two  for  Beauly.  He  served  as  the' 263ide Sept  1846 
pilot  to  Captain  Otter,  R.N.,  and  Captain  Slater,  R.N.,  during  their  survey  of  the  Moray  Firth,  as  wjtk  additions, 
far  as  Fort  George.  He  has  never  known  any  difference  in  the  depth  of  the  river.  There  are  seven 
warpinir-posts  in  the  river,  but  most  of  them  are  in  a decayed  condition ; they  serve  for  beacons  as 
well  as  for  warping,  and,  though  of  use,  are  still  very  inconvenient.  He  thought  that  the  channel 
proposed  by  Capt.  Lawrence  would  be  very  useful,  but  very  awkward  of  entrance  in  a south  wind. 

There  are  many  shoals  in  the  Firih  which  require  buoys  : the  reef  below  Fort  George  wants  one  ; 

Skate  Bank,  two  ; Petty  Rank,  two;  Middle  Bank,  one  : Meikle  Mee,  one  ; and  a large  conspicu- 
ous beacon  at  Longman  Point — in  all,  seven  and  a beacon.  He  has  known  vessels  get  ashore  on 
Chanonry  Point  from  want  of  alight.  Has  often  taken  vessels  into  the  Caledonian  Canal.  That 
mornin"-  he  could  have  taken  a vessel  drawing  eight  feet  water  over  the  sill  of  the  sea-lock  at  low 
water.  Has  often  had  great  difficulty  in  checking  vessels  going  into  the  sea-lock  during  a north 
wind,  and  has  been  obliged  to  drop  anchor  and  take  the  vessel  in  stern  foremost.  This  could  be 
obviated  by  having  a breakwater  or  tidal-basin.  He  stated  that  there  is  much  loose  mud  at  Clachna- 
harry;  and  has  seen  barges  employed  at  the  canal  mouth  clearing  it  away,  but  could  not  tell  where 
they  were  emptied.  There  are  piles  of  stones  and  a wooden  jetty  now  erected  at  the  mouth  of  the 
canal,  which  makes  it  much  easier  to  take  in  a vessel  than  it  was  previously;  but  thinks  an  additional 
breakwater  or  tidal-basin  would  be  highly  useful. 

Dr.  Nicol  has  been  a shipowner  for  a good  many  years,  and  he  has  always  thought  that  the 
prosperity  of  the  burgh  depended  on  the  improvement  of  the  harbour,  which  has  been  most  cul- 
pably neglected  from  want  of  enterprise  amongst  the  citizens.  He  thought  that  the  sum  of  20,000/. 
might  be  raised  on  the  harbour  as  a private  speculation ; but  while  they  could  procure  a parlia- 
mentary trust,  he  strongly  disapproved  of  giving  the  matter  into  the  hands  of  a private  Company. 

The  harbour  of  Lossiemouth,  a small  but  thriving  seaport,  a few  years  ago  produced  a revenue  of 
about  150/.  Since,  some  3000/.  or  4000/.  were  expended  in  its  improvement,  and  it  now  yields  a 
revenue  of  above  800/.  A similar  result,  he  thought,  would  be  realized  by  the  improvement  of  the 
Inverness  harbour.  'The  river  Ness  offers  every  inducement  for  improvements.  The  only  gravel 
deposits  were  from  the  burn  of  Holm.  He  had  been  a close  observer  of  the  extent  to  which  gravel 
was  conveyed  into  the  river  by  this  burn  for  the  last  30  years;  and  on  some  occasions  he  has  seen 
immense  deposits,  especially  at  Baliafeiry,  where  several  hundred  tons  were  accumulated  by  one  fresh 
in  the  river;  and  this  was  the  more  readily  discernible,  as  the  whole  accumulations  at  this  place  had 
been  previously  carted  away  for  the  improvement  of  the  river  banks  lower  down. 

He  proposed  to  cut  a new  harbour-channel  in  a line  with  the  present  one  at  the  citadel,  to  exclude 
the  influence  of  the  river  entirely,  and  to  reclaim  the  Carse  lands  of  the  burgh,  by  forming  an  em- 
bankment with  the  excavations.  lie  considered  the  Thorubush  Pier  as  inconsiderable  compared  with 
the  interests  of  the  town  ; but  lie  thought  it  might  be  left  as  it  now  is,  and  would  be  a useful  auxil- 
liary  to  our  harbour  accommodation.  He  thought  that  the  nearer  the  harbour  could  be  brought  to 
the  burgh,  the  more  would  its  real  interests  be  improved.  He  dissented  entirely  from  every  proposal 
admitting  the  continued  influence  of  the  river.  The  harbour,  if  constructed  on  the  east  side  of  the 
river,  and  in  continuation  of  the  present  new  harbour,  might  be  more  expensive,  but  the  returns 
would  amply  meet  the  surplus  outlay. 

Mr.  Hector  Morrison,  surveyor,  has  seen  Captains  Slater  and  Otter,  R.N.,  on  the  survey  of  the 
Firth,  but  was  not  employed  in  watchiug  the  tides.  He  could  furnish  a plan  stating  the  depths  of 
water  in  the  river,  and  also  as  influenced  by  the  tides.  He  was  accustomed  to  level ; and  could  take 
levels  of  the  bed  of  the  river,  so  as  to  show  the  time  the  tide  takes  to  rise  from  the  sea  upwards. 

There  would  also  be  no  difficulty  in  registering  the  heights  of  the  freshes. 

Captain  Vetch  suggested  that  it  would  be  better  to  level  up  the  banks  of  the  river,  and  to  make  a 
longitudinal  section  of  its  bed,  by  off-sets  from  these  at  fixed  points  on  the  banks.  That  five  tide- 
scales  should  be  erected ; beginning  at  Kessock  Pier,  Thornbush  Pier,  New  Quay,  and  at  the  New  and 
Old  Bridges,  these  two  last  serving  to  measure  the  height  of  the  freshes  or  speats ; the  zero  of  all  the 
tide-scales  to  he  carefully  adjusted  to  the  same  level  as  that  at  Kessock  Ferry. 

The  Commissioners  then  expressed  their  satisfaction  at  the  readiness  with  which  the  Provost,  the 
Town  Clerk,  and  other  gentlemen,  had  come  forward  to  give  information  ; and  they  had  no  hesita- 
tion in  saying  that,  if  the  inhabitants  were  really  desirous  of  improving  their  harbour,  it  only  remained 
with  themselves  to  accomplish  so  desirable  an  object,  as  there  can  be  no  doubt  that  by  the  free  use  of 
the  dredging-machine,  the  harbour  of  Inverness  is  as  capable  of  improvement  as  any  other  in  Great 
Britain. 

(Adjourned.') 

No.  262. 

Return  to  Order  of  the  House  of  Commons  of  9 th  August , 1844. 

Sir,  Inverness,  March  1Y,  1845. 

I had  the  honour  of  receiving  your  communication  of  the  1 st  ultimo  for  the  Harbour  Return, 
and,  having  submitted  that  communication  to  the  Town  Council,  I have  received  their  instructions  to 
forward  the  following  documents,  as  furnishing  all  the.  information  which  die  Council  have  it  in  their 
power  to  communicate : — 

1.  Printed  memorial  and  statement  for  the  Magistrates  and  Town  Council  respecting  the  harbour 
and  shore  dues  of  our  burgh. 

2.  Plan  of  the  royalty  of  Inverness  in  1 808. 

3.  Certified  copy  of  report  by  Mr.  Leslie,  civil  engineer,  regarding  pier. 

I may  mention  in  the  year  1808  an  Act  of  Parliament  (48  Geo.  III.  c.  41)  was  obtained  for  the 
improvement  of  the  harbour  and  other  purposes,  and  that,  after  the  passing  of  that  Act,  considerable 
sums  have  been  from  time  to  time  expended  on  repairs,  &c.,  but  much  remains  to  be  done. 

I have,  &c.. 

The  Honourable  H.  Manners  Sutton,  James  Sutherland,  Provost. 

$c.  Sfc.  fyc. 


No.  262. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 
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APPENDIX  to  SECOND  REPORT  of  tlie  COMMISSIONERS 


Memorial  and  Statement  of  the  Provost  of  Inverness  relative  to  the  Rights  of  the  Burgh  to  Shore 
and  Anchorage  Dues  ( referred  to  in  No.  261). 


No.  263.  The  Burgh  of  Inverness,  it  is  well  known,  is  one  of  the  oldest  royal  burghs  in  Scotland.  It  was 

Statement  of  rights  early  favoured  with  grants  of  property,  and  of  sundry  valuable  privileges,  from  the  Scottish  so- 
of  the  Burgh  by  vereigns.  So  far  back  as  the  twelfth  century,  the  community  got  no  less  than  four  charters  from 
Charter,  &c.  William  the  Lion;  and  in  the  reign  of  successive  monarchs  they  got  charters  confirming  and  extend- 

ing the  previous  grants. 

In  particular,  James  the  Sixth,  by  charter  dated  1st  January,  1591  (which  is  the  ruling  charter 
of  the  burgh),  confirmed  the  previous  rights,  and,  op  new,  granted  to  the  burgesses  and  community 
extensive  properties  and  privileges,  and,  among  others,  “ all  the  ports,  havens,  creeks,  privileges 
profits,  commodities  of  the  mouth  of  the  said  water  of  Ness,  and  of  and  in  upon  the  said  water-mouth' 
on  both  sides  of  the  same:  ” “ likeas,  all  and  haill  the  water  of  Kessock,  and  all  the  landing-places 
on  both  sides  of  said  ferry  and  the  said  water  of  Ness;” — “ with  all  and  every  one  of  the  burgal 
farms  and  petty  customs  of  the  said  burgh  of  Inverness,  and  of  all  towns,  cities,  villages,  market- 
places, and  streets,  within  our  sheriffdom  of  Inverness,  and  especially  the  colleges  of  the  burgh  of 
Tain,  Ross,  Merkinch,  Chanery,  Dornoch,  Thurso,  and  Wick,  in  Caitness,  to  he  intromitted,  levied, 
received,  gathered,  and  applied  to  the  public  use  and  good  of  our  said  burgh  of  Inverness ; and  like- 
wise with  liberty  and  privilege  to  our  burgh  of  Inverness,  and  to  the  provost,  bailies,  councillors, 
burgesses,  and  community  thereof,  and  their  successors,  that  no  ship,  boat,  barque,  or  vessel,  sailing 
betwixt  tbe  Tarbatness,  with  wine,  salt,  fish,  timber,  and  other  merchandise,  ought  to  be  disburdened 
or  break  bulk  till  it  come  to  our  said  burgh  of  Inverness,  and  there  may  be  exhonored  and  break  bulk 
as  to  the  first  and  principal  burgh  of  our  said  sheriffdom  of  Inverness  ” — “ and  with  all  customs, 
anchovage,  and  commodities  of  the  foresaid  ports  and  havens,  and  with  all  and  sundry  the  farm-dues, 
customs,  tolls,  profits,  commodities,  and  other  things  foresaid,  we,  by  these  presents,  give,  grant,  and 
for  us  and  our  successors  perpetually  confirm,  to  our  foresaid  provost,  bailies,  counsellors,  and  com- 
munity of  our  said  burgh  of  Inverness,  and  their  successors  forever,  to  the  upholding,  repairing,  and 
decoring  of  our  said  burgh,  of  the  bridge,  and  other  common  works  of  the  same.” 

The  above  charter  was  ratified  and  confirmed  by  Parliament,  as  will  be  seen  from  various  ratifica- 
tions granted  during  the  reigns  of  Charles  I.  and  Charles  II.  It  was  also  ratified  by  an  Act  of  the 
Parliament  of  James  VII.,  in  1685,  whereby  the  “anchorage,”  “havens,  ports,  bulwarks,”  are 
specially  enumerated,  together  with  all  “ customs,  duties,  stents,  and  impositions  of  the  same.” 

The  right  of  exacting  shore  and  anchorage  dues,  conferred  by  those  grants,  was  very  important, 
and  extended,  it  will  be  seen,  not  only  over  the  ports  in  the  immediate  vicinity  of  the  burgh,  but  to 
Tain  and  other  places — embraced  of  old  within  the  limits  of  the  sheriffdom  of  Inverness.  It  is  now 
not  well  known  when,  or  how,  the  burgh  of  Inverness  lost  or  conveyed  their  right  to  the  shore  and 
other  dues  exigible  by  them  in  tbe  ports  of  Tain,  Chanonry,  Rosemarkie,  and  other  ports  within  the 
ancient  sheriffdom  ; but  the  records  of  the  town  establish  that,  for  time  past  memory  of  man,  the  ma- 
gistrates and  council  exercised  the  right  of  exacting  those  dues  for  all  ships  moored  or  anchored,  and 
all  goods  shipped  or  landed,  within  what  has  been  always  known  as  the  Port  of  Inverness — including 
Kessock  Roads,  the  west  side  of  the  mouth  of  the  river,  with  Abban  and  Mcrhincli , and  to  the  east, 
seaward,  as  far  as  the  burn  of  Screetan  Graat,  below  Culloden.  The  lands  of  Merkinch,  at  one  time, 
and  until  comparatively  a recent  period,  formed  an  island  in  the  mouth  of  the  river  Ness,  one  branch 
of  which  ran  on  the  west  of  these  lands,  through  Abban,  and  joined  the  sea  near  Clachnaharry — the 
other  branch  running  in  the  present  channel  on  the  east.  In  the  locality  called  Abban,  where  the 
western  branch  of  the  river  formerly  flowed,  the  canal  basin,  to  be  afterwards  more  particularly 
noticed,  has  been  partly  formed,  and  is  consequently  within  the  ancient  port  of  Inverness. 

Tables  of  the  shore  and  anchorage  dues  were,  from  time  to  time,  framed,  passed,  and  recorded  by 
the  council.  The  right  of  collecting  them  was  almost  uniformly  let  to  tacksmen,  who  paid  the  town 
slump  sums  in  name  of  rent,  and  who,  like  the  magistrates  and  council  when  they  made  the  col- 
lections themselves,  regularly  and  uninterruptedly  exacted  the  dues  within  the  limits  above  specified. 

. Shore-dues  were  exigible,  and  exacted,  for  all  sea-borne  goods  of  every  description  landed  in  the 
vicinity  of  the  town,  and  brought  in  to  it  by  merchants  and  other  traders  ; the  burgesses  and  freemen 
°f  burgh  being  only  liable  to  pay  one-half  of  the  sums  payable  by  unfreemen  and  strangers.  No 
objection  was  made  to  the  payment;  and  there  was  no  other 'place  in  the  vicinity  of  the  town  where 
commodities  coming  to  and  going  from  it  could  he  conveniently  shipped  or  unshipped,  except  within 
the  limits  of  the  Port  of  Inverness,  as  now  described. 

In  the  year  1822,  however,  the  navigation  of  the  Caledonian  Canal  was  opened  from  sea  to  sea.  By 
the  Canal  Acts,  passed  in  the  years  1803  and  1804.  the  Commissioners  were  authorised  to  construct  a 
harbour  or  basin,  where  it  has  since  been  constructed,  in  the  immediate  vicinity  of  the  lands  of  Mer- 
kinch. They  also  constructed  certain  wharfs  for  the  accommodation  of  vessels  when  shipping  and 
landing  goods.  The  canal  basin  is  thus  founded  on  the  wester  side  of  one  of  the  outlets  of  the  river, 
and  the  entrance  to  it  is  from. Kessock  Roads,  within  the  territory  of  the  town.  The  canal  basin,  at 
least  a considerable  portion  of  it,  is  clearly  within  the  limits  described  in  the  charter  as  the  “mouth 
ot  the  river,  Kessock,  and  ports,  havens,  creeks,  and  landing-places  ” on  both  sides  of  the  river,  and 
the  whole  basin,  with  all  the  wharfs  in  its  vicinity,  for  steam-vessels  and  others,  are  within  the  parlia- 
mentary boundaries  of  the  burgh. 

After  the  canal  was  opened,  and  more  particularly  within  the  last  few  years,  not  only  the  steam- 
boats and  other  vessels  coming  from  the  west  with  goods  for  Inverness  land  these  goods  at  the  canal- 
wharfs  m the  neighbourhood  of  the  basin,  but  vessels  coming  from  the  east,  by  the  Moray  Frith,  in- 
stead of  entering  the  river,  or  anchoring  at  Kessock  Roads,  go  into  the  canal  and  discharge  and  receive 
cargoes  at  a quay  formed  on  the  east  side  of  its  basin,  within  a few  yards  of  the  once  insulated  Merkinch, 
and  the  goods  there  landed,  at  least  the  greater  portion  of  them,  are  immediately  brought  into  the 
town  the  export  cargoes  being  brought  from  the  burgh  and  surrounding  district. 

Ihe  memorialists  believe  it  to  be  universally  allowed  that  harbours  like  that  of  Inverness  have  a 
certain  extent  of  adjacent  shore  within  the  limits  of  which  all  goods  landed  or  shipped  are  subject 
to  me  same  dues  as  if  landed  or  shipped  at  the  piers;  and  the  reasonableness  of  this  is  obvious, 
because,  were  the  case  otherwise,  private  speculation  would,  in  many  instances,  destroy  the  public 
sources  of  revenue,  and  consequently  all  inducement  to  improve  and  maintain  such  harbours  at  the 
public  expense. 

Under  such  circumstances,  two  questions  arise  : 
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1st,  Whether,  without  reference  to  the  provisions  of  the  Canal  Acts,  the  town  would  be  entitled 
to  exact  dues  for  goods  landed  and  shipped  at  the  canal  basin  ? and 
2nd,  Whether  the  provisions  of  these  Acts  exclude  the  right  ? 

I.  It  is  apprehended  that,  at  all  events  in  so  far  as  regards  commodities  sent  from  or  brought  into 
the  burgh  by  sea,  and  shipped  or  unshipped  at  the  canal  basin,  the  town  authorities  are  entitled  to 
dues,  particularly  to  such  dues  as  were  exigible  under  the  old  charters  and  rights  of  the  burgh.  The 
town  of  Inverness,  besides  large  sums  expended  in  former  times  for  the  construction  of  a harbour, 
have,  within  the  last  thirty  years,  laid  out  no  less  than  about  6000Z.  on  harbour  improvements— a sum 
which  now  forms  the  principal  part  of  the  debt  of  the  burgh,  and  which  the  magistrates  would  not 
have  been  justified  in  expending,  could  they  have  the  slightest  conception  that  the  public  money 
would  have  been  applied  in  such  a manner  as  to  deprive  them  directly  or  indirectly  of  their  ancient 
chartered  rights,  dues  and  revenues.  The  town  having  thus  expended  considerable  sums  on  the 
harbour  and  its  piers,  and  the  maintenance  and  extension  of  the  accommodation  to  shipping  afforded  by 
the  port,  being  indispensably  necessary,  it  is  thought  that  no  court  of  law  would  sanction  the  evasion 
of  the  town’s  rights,  by  vessels  entering  the  canal  for  the  purpose  of  receiving  goods  from  the  town, 
and  discharging  others  destined  for  its  trade  and  commerce.  Let  it  be  constantly  kept  in  view  that 
the  canal  basin  is  partly  within  the  precincts  of  the  port  of  Inverness,  and  the  whole  of  it  is  in  the 
immediate  vicinity  of  that  port,  while  all  the  goods  landed  at  the  canal  basin  wharf,  or  nearly  all  of 
them,  are  brought  into  the  burgh  for  the  purpose  of  being  disposed  of,  in  the  same  way  as  goods 
landed  at  the  burgh  quays. 

Now,  the  memorialists  are  advised  that  no  wharfs  or  landing  accommodations  could  have  legally 
been  erected  in  such  a locality  by  any  private  party  in  prejudice  to  the  burgh  privileges,  and  that  the 
use  of  the  canal  wharfs  cannot  deprive  the  community  of  their  chartered  and  immemorial  rights  of 
exacting  dues  on  all  sea-borne  goods  landed  and  brought  into  town  for  the  purposes  of  traffic,  unless 
exempted  by  special  authority. 

It  is  true  that  the  canal  statutes  authorise  the  exaction  of  certain  dues  from  the  parties  using  the 
accommodation  thereby  afforded;  but  these  dues  are  not  of  the  nature  of  shore  and  anchorage  dues, 
and  neither  the  canal  nor  its  basin  was  formed  with  the  view  of  being  used  as  a harbour  for  the 
burgh  of  Inverness,  whose  privileges  were  certainly  not  intended  to  be  interfered  with  or  dimin- 
ished by  the  Canal  Acts. 

II.  This  leads  the  memorialists  to  consider,  in  the  second  place,  whether  the  canal  statutes  have, 
either  expressly  or  by  implication,  destroyed  any  of  the  burgh  rights. 

By  section  50  of  the  Act  44  Geo.  III.  cap.  62,  it  is  provided,  “that  all  persons  whatsoever 
shall  have  free  liberty  to  use  with  horses,  cattle,  and  carriages,  the  roadways  and  passages,  except 
the  towing-paths,  to  be  made  by  virtue  of  this  Act,  for  the  purpose  of  conveying  any  timber,  goods, 
ware,  merchandise,  and  other  things  to  and  from  the  said  navigation,  and  every  part  thereof,  without 
paying  anything  for  the  use  of  such  roads,  ways,  and  passages,  and  also  to  navigate  and  pass  upon 
and  use  the  said  navigation  with  any  ships  or  vessels,  boats,  barques,  or  other  craft,  and  to  employ 
the  said  wharfs  and  quays  for  loading  and  unloading  such  merchandise,  timber,  and  other  goods 
and  things ; and  also  to  use  the  said  towing-paths  with  horses  and  other  cattle,  for  baling  and 
drawing  such  ships,  boats,  barques,  or  other  craft,  upon  payment  of  such  rates  as  shall  be  demanded 
by  the  said  Commissioners,  or  any  person  appointed  by  them  for  that  purpose,  not  exceeding  the 
respective  sums  herein  mentioned,  and  subject  to  the  rules  and  regulations  which  shall  be  from 
time  to  time  made  by  the  said  Commissioners,  by  virtue  of  the  powers  herein  granted.” 

Now,  with  reference  to  this  clause,  and  when  considering  the  extent  to  which  it  may  affect  the 
rights  of  a third  party,  it  is  proper  to  attend  to  two  things — 

1st.  The  object  which  the  Legislature  had  in  view  in  making  the  canal ; and 

2nd.  The  clear  and  unambiguous  terms  of- the  acts  themselves  regarding  the  rights  and  interests  of 
others,  whether  corporate  or  private  parties. 

In  the  first  place,  the  idea  cannot  for  a moment  be  entertained,  that  the  canal  was  made,  or  any 
part  of  the  expense  attending  it  incurred,  for  the  purpose  of  establishing  a rival  harbour  to  supply  the 
accommodation  previously  afforded,  and  still  capable  of  being  afforded,  by  the  Burgh  harbour.  The 
whole  tenor  of  the  Act  excludes  such  an  idea.  The  preamble  of  the  original  Act  bears,  that  the  par- 
liamentary grant  was  made  “ towards  forming  an  inland  navigation  from  the  eastern  to  the  western 
sea  by  or  near  Inverness  and  Fort  William,  which  navigation,  when  completed,  will  enable  ships  and 
vessels  of  considerable  burden,  trading  between  the  eastern  and  western  coasts  of  Great  Britain  and 
Ireland  and  the  German  Ocean , to  avoid  a dangerous  navigation  round  the  northern  coasts  of  Scot- 
land." From  one  end  of  the  Act  to  the  other  not  a hint  is  to  be  found  that  the  harbour  of  Inverness 


was  insufficient  for  the  accommodation  of  the  district.  The  canal  undertaking  was  originated  and 
completed  for  the  purposes  announced  in  the  statute,  and  not  for  the  purpose  of  supplanting  the  har- 
bour of  Inverness,  and  thereby  depriving  the  burgh  of  its  accustomed  and  necessary  revenues. 

In  the  second  place,  the  Acts  contained  the  most  ample  and  comprehensive  provisions  for  compensat- 
ing such  parties  as  might  suffer  loss  by  the  canal  operations.  Section  21  enacts,  that  “ all  and  every 
body  or  bodies  politic,  trustees,  or  other  persons  herein  before  entitled  to  sell  or  convey  lands,  tene- 
ments, or  other  heritages,  or  any  other  owner  or  owners,  and  the  occupiers  of  any  lands,  tenements,  or 
other  heritages,  through,  in,  or  upon  which  the  said  navigation,  towing-paths,  quays,  or  other  works 
hereby  authorised,  are  intended  to  be  made,  or  of  any  mills  or  other  works  from  which  any  water  to 
supply  the  said  navigation  may  or  shall  be  taken  or  diverted,  may  and  shall  accept  and  receive  satis- 
faction for  the  value  of  such  lands,  grounds,  tenements,  &c.” 

. The  statute  contains  no  provision  for  compensation  of  any  other  kind  whatever,  and  it  is  solely  in 
virtue  of  the  clause  just  quoted  that  any  claim  of  recompence  could  be  maintained  for  injury  done  to 
property. 

The  .memorialists  consider  it  clear  that  the  clause  referred  to  would  not  sanction  or  support  a claim 
at  the  instance  of  the  Magistrates  and  Council  of  Inverness  for  injury  done  to  their  right  of  shore- 
dues.  Such  rights  do  not  seem  to  fall  within  the  intendment  or  spirit  of  the  Acts.  They  are  not 
expressly  condescended  on,  nor  can  it  be  held  that  they  are  embraced  by  implication. 

. Upon  the  whole,  then,  and  as  the  Acts  clearly  and  anxiously  provide  for  reparation  for  damages  and 
injury  done  to  property,  and  do  not  contemplate  or  sanction  compensation  for  injury  occasioned  to  the 
rights  of  shore  dues  competent  to  the  town  of  Inverness,  the  reasonable  and  unavoidable  conclusion 
to  be  arrived  at,  is,  that  these  rights  cannot,  to  any  extent,  be  held  as  extinguished  by  the  Acts,  and 

2 Z 


Arrxxnix  C. 
Ixvehxess. 

No.  263. 

Statement  of  rights 
of  the  Burgh  by 
Charter,  8tc. 
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Appendix  C.  that,  notwithstanding  the  terms  of  section  30,  above  quoted,  these  rights,  if  in  the  circumstances 
they  extend  to  the  canal-basin,  still  exist. 

Inverness.  There  is  yet  no  prescription.  The  Canal  Acts  announced  no  intention  to  make  a harbour  at  the 

basin,  in  opposition  to  the  rights  and  privileges  of  the  town  ; and  no  intimation  was  given  of  any  such 

No.  233.  intention,  nor  was  it  until  after  the  work  was  completed  that  shipowners  began  to  see  that  by  loading 
Statement  or  rights  anc[  unloading  in  the  canal  they  might  evade  payment  of  the  dues  of  the  town.  ° 

of  the  Bnrgh  by  The  memorialists,  while  they  acknowledge  the  importance  of  the  canal  to  the  public  generally 
would  res  pec  fully  submit  that  the  Commissioners  are  in  justice  bound,  now  that  the  subject  is  thus’ 
brought  before  them,  to  prevent  future  injury  to  the  town,  and  the  object  in  view  could  very  easily 
be  effected  by  a regulation  directing  the  canal  officers  to  recognise  the  right  of  the  town  to  exact 
their  customary  shore-dues  for  all  goods  coming  to  or  passing  from  the  burgh  of  Inverness  by  the 
canal-basin  and  adjacent  piers  within  the  parliamentary  boundaries  of  the  burgh. 

James  Sutherland,  Provost  of  Inverness 


Charter,  &c. 


No.  264. 

Report  by  William  Leslie,  Esq.,  C.  E.,  on  the  proposed  Steam-boat  Pier  at  Inverness,  and 
Estimate. 

064.  Aberdeen,  December  5,  1834. 

Leslie,  on  "the  pro-  Agreeably  to  the  desire  of  several  gentlemen  connected  with  the  steam-boat  navigation  to 

posed  Steam-boat  1 Inverness,  upon  the  25th  of  November  current,  I examined  Ivessock  ferry  and  the  places  adjoining, 
l’ier,  and  Estimate!  with  a view  to  ascertain  the  most  proper  situation  for  erecting  a pier  to  which  the  steamer  could 
approach  at  all  states  of  the  tide. 

The  two  most  eligible  situations  are  near  the  ferry-pier, — the  one  about  180  feet  eastward,  and  the 
other  about  410  feet  westward  from  it,  near  the  site  of  the  old  boat-pier.  The  length  of  the  one  on 
the  east  side,  from  the  bank  at  high-water  mark  until  it  reaches  a depth  of  7 feet  6 inches  of  water 
or  thereby  at  the  lowest  state  of  stream-tides,  would  be  about  310  feet,  the  beach  sloping  in  nearly  an 
inclined  plane  the  whole  way. 

It  has  been  objected  that  if  a pier  were  carried  out  at  this  place,  it  would  he  greatly  in  the  way  of 
the  ferry-boats,  as  they  are  often  by  strong  westerly  winds  carried  eastward,  and  have  to  he  hauled  up 
the  beach  to  windward  under  the  lee  of  the  ferry-pier.  I consider  that  it  would  obviate  this  objection 
(if  it  should  be  considered  of  consequence)  to  have  a rope  fixed  at  one  end  to  the  ferry-pier,  and  the 
other  to  a buoy  anchored  near  the  end  of  the  new  pier,  by  which  the  boats  could  pull  up  to  windward 
any  time  it  was  found  necessary. 

If  the  pier  were  to  be  erected  at  the  western  position,  an  embanked  roadway  would  be  required  to 
connect  it  with  the  road  at  the  ferry -pier,  410  feet  long,  18  feet  broad  at  top,  and  about  6 feet  high, 
with  slopes  of  1£  feet  horizontal  to  1 foot  of  perpendicular  height,  pitched  on  the  sides  to  resist  the 
action  of  the  sea.  From  the  termination  of  the  roadway,  about  70  feet  westward  of  a pile  of  wood  on 
the  beach,  the  length  of  the  pier,  till  it  reached  an  equal  depth  of  water  as  proposed  at  the  eastern 
side,  would  be  254  feet,  or  5G  feet  shorter  than  the  other.  This  place  would  be  out  of  the  way  of  the 
ferry-boats,  as  they  say  they  are  scarcely  ever  driven  westward,  and  the  water  increases  more  rapidly 
m depth  beyond  the  places  where  the  piers  would  terminate  at  the  western  than  at  the  eastern  side. 
I likewise  took  a view  of  the  mound  at  the  eastern  bank  of  the  Caledonian  Canal,  and,  although  I did 
not  particularly  examine  it,  I see  from  the  few  soundings  I took  that  there  would  be  hut  little 
expense  saved  by  erecting  it  there;  besides,  I learn  that  there  are  sandbanks  outside,  where  there 
is  less  depth  of  water  than  at  a short  distance  from  the  end  of  the  mound,  which  would,  I apprehend, 
be  very  inconvenient  for  vessels  while  coming  up  to  the  pier  at  low  water ; and  it  should  be  borne 
in  mind,  that,  although  there  might  he  a little  saving  of  expense  at  first  in  erecting  the  pier, 
yet  the  distance  from  the  town,  the  consequent  expense  of  land- carriage,  and  making  a road  along 

the  canal-bank,  would  more  than  balance  all  the  saving. 

I am  of  of  opinion  that  the  position  to  the  eastward  of  the  ferry-pier  would  be  the  more  eligible 
one  on  account  of  its  adjacency  to  the  town  and  ferry,  and  to  the  public  road ; it  is  also  much 
sheltered  from  the  westerly  gales  by  the  ferry-pier  and  the  point  of  land  above  it ; and  the  tides, 
which  are  here  very  strong,  run  chiefly  on  the  opposite  side : and  I doubt  not  but  that  the  dues 
which  would  be  derived  from  the  steamer,  goods,  and  passengers,  and  by  the  smacks  which  might 
ocmisionally  take  advantage  of  the  pier,  would  fully  compensate  for  the  first  outlay. 

The  enclosed  plan  will  show  the  nature  and  appearance  of  the  framings  of  the  pier.  From  the 
limited  time  I had  on  the  spot,  and  the  state  of  the  tides  at  the  time,  it  was  impossible  for  me  to  take 
the  measures  and  soundings  (actually)  exactly,  but  those  taken  and  laid  down  on  the  plan  are,  I 
apprehend,  sufficiently  accurate  to  enable  the  gentlemen  concerned  to  decide  on  which  of  the 
places  they  would  give  the  preference  to. 

The  breadth  of  the  roadway  is  7 feet  between  the  rails,  which  is  the  least  that  it  could  be  to 
anow  carta  °r  carriages  to  be  shipped  or  landed  by  it.  The  length  of  the  head  is  24  feet,  the 
breadth  16  feet,  well  secured  with  piles  and  stays. 

, I have  proposed  part,  at  the  end  next  the  land,  to  be  of  stone.  If  I knew  the  expense  of  stone 
irom  Kedcastle  I would  probably  advise  more  of  it  to  be  made  in  that  manner  : hut  this  can  he 
ascertained  before  all  the  details  of  the  plan  are  agreed  upon. 

In  the  annexed  estimate  I have  calculated  on  the  best  Memel  timber  being  used,  and  also  on  the 
worm  Pr°Ved  meth°dS  tei°S  takin&  for  protecting  the  timber  against  the  attacks  of  the  gribble- 

Probable  expense  of  erecting  a pier  at  the  eastern  side  of  the  ferry-pier,  agreeable  to  the  plan 
No.  1 is,  as  under  : — J e ^ 

£.  s.  d. 

Stone  embankment,  land  end , 30  0 0 

Roadway  of  pier,  244  feet  long . j ' 412  0 " 0 

Outer  head 269  12  10 

'~rn~i2 10 

Add  5 per  cent,  for  incidents 35  10  2 

Total  . £W  3 0 
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At  western  position,  according  to  plan  No.  2 : — 

Embanking  roadway  to  Ferry  Pier 88  15  6 

Stone  embankment,  land  end 35  13  4 

Roadway  of  pier,  193  feet  long 309  10  0 

Outer  bead 269  12  10 


723  1 1 8 

Add  5 per  cent,  for  incidents 36  1 10 


Total  . . £759  13  6 


William  Leslie. 


No.  265. 

Opinion  of  Counsel  as  to  the  Right  of  the  Authorities  of  the  Burgh  to  levy  Dues  within  limits 
granted  by  Charter. 

1.  Having  regard  to  the  plan  of  the  locality  shown  to  us  at  the  consultation,  we  are  of  opinion 
that  the  canal-basin  is  within  the  limits  of  the  grants  of  port  and  harbour  made  to  the  buro-h  of 
Inverness  by  the  charters  referred  to  in  the  case ; and  that,  supposing  the  right  not  to  be  excluded 
by  the  provisions  of  the  Canal  Acts,  the  town  would  be  entitled  to  exact  dues  for  goods  landed  and 
shipped  at  the  basin. — Magistrates  of  Edinburgh  v.  Scott,  14  S.  & D.  922;  Magistrates  of  Camp- 
belltown  v.  Galbraith,  7 Bell  and  Murray,  p.  220. 

2.  Assuming  the  canal-basin  to  be  within  the  limits  of  the  grant,  we  are  of  opinion  that  the  pro- 
visions of  the  Canal  Acts  would  not  exclude  the  right  of  the  burgh  to  the  dues  in  question;  we  think 
that,  on  a sound  construction  of  these  Acts,  the  provisions  empowering  the  public  to  use  the  basins, 
wharfs,  &c.,  of  the  works,  on  payment  of  the  dues  authorised  to  be  exacted  by  the  Commissioners, 
apply  only  to  the  right  as  between  the  Commissioners  and  the  public,  and  that  these  provisions  were 
not  intended  to  take  away,  and  did  not  in  effect  take  away,  the  rights  of  the  burgh  of  Inverness  to 
any  dues  to  which  they  might  otherwise  be  entitled  in  respect  of  goods  shipped  or  landed  within  the 
limits  of  their  grants. 

Pitzrot  Kelly. 

London,  June  3,  1846.  Jas.  Anderson. 


No.  266. 

Report  of  the  Admiralty  Surveying  Officers,  David  Stevenson,  Esq.,  C.E.,  and  Joseph  Maynard, 
Esq.,  Commander  R.N.,  on  the  proposed  Improvements  in  the  Harbour. 

JSclinburgh,  3Iarch  9,  1S47. 

In  compliance  with  the  commands  of  the  Lords  Commissioners  of  the  Admiralty,  we  have  insti- 
tuted the  necessary  investigations  as  to  the  powers  sought  by  the  promoters  of  the  improvement  of  the 
harbour  and  navigation  of  the  river  Ness  in  the  proposed  Bill  now  before  Parliament. 

After  duly  advertising  the  time  and  place  of  meeting  in  terms  of  the  Act  9 and  1 0 Viet.  c.  106, 
which  accompanied  their  Lordships’  instructions,  we  met  with  the  parties  at  Inverness  on  the  24th, 
25th,  26th,  and  27th  ult.,  on  which  occasions  we  heard  statements  and  received  oral  and  docu- 
mentary evidence  in  support  of,  and  in  opposition  to,  the  proposed  measure.  We  also  carefully 
inspected  the  locality  in  question,  and  took  such  other  steps  as  we  thought  necessary  in  order  fully 
to  acquaint  ourselves  with  all  the  circumstances  of  the  case ; and  having  given  the  whole  subject 
laid  before  us  due  consideration,  we  have  now  to  submit  the  following  Report: — 

The  arguments  urged  against  the  scheme  of  improvement  and  provisions  of  the  Act  contemplated  by 
the  promoters  of  the  Bill  are  numerous,  and  embrace  a great  variety  of  topics.  The  following  appear, 
however,  to  be  the  chief  objections : — 1st.  That  the  amount  of  capital  to  be  expended,  and  the  extent  of 
the  proposed  works,  exceed  the  means  at  disposal,  and  are  far  beyond  the  wants  of  the  port ; more 
especially  as  the  basin  of  the  Caledonian  Canal,  which  is  equally  near  the  town,  and  commands  a depth 
of  7 feet  at  low-water,  is  opened  to  the  trade  of  Inverness,  and  has  of  late  been  extended  mainly  with  a 
view  to  the  accommodation  of  the  local  trade  of  the  district.  2nd.  That  the  permanence  of  the  works 
proposed  is  improbable,  and  their  success,  if  permanent,  doubtful.  3rd.  That  they  will  materially  in- 
jure the  salmon- fishings  of  the  Ness.  4th.  That  in  those  provisions  of  the  Bill  which  regulate  certain 
payments  to  be  made  to  the  burgh  of  Inverness,  an  amount  of  debt  has  been  erroneously  assumed  as 
being  chargeable  against  the  harbour,  which,  if  remitted,  would  afford  considerable  funds  for  carrying 
out  improvement  without  applying  to  Parliament  at  all.  And  lastly,  That  the  dues  proposed  to  be 
levied  are  not  fairly  imposed  on  the  inhabitants. 

On  all  of  these  points  we  heard  statements  and  evidence,  for  the  details  of  which  we  have  respectfully 
to  refer  their  Lordships  to  the  Minutes  of  Proceedings,  which  have  been  carefully  prepared  and  will 
be  transmitted  if  required.  In  the  present  Report,  however,  we  have  considered  it  unnecessary  to  do 
more  than  simply  to  enumerate  these  objections  without  entering  on  the  merits  of  the  arguments 
adduced  by  the  one  side  or  opposed  by  the  other,  as  our  investigations  have  irresistibly  led  to  the  con- 
clusion that  neither  party  has  brought  to  bear  upon  the  subject  a sound  knowledge  of  the  actual  source 
of  the  difficulty  which  at  present  attends  the  navigation  of  the  Ness,  or  suggested  a proposal  adequate 
to  its  amelioration  or  removal. 

With  the  exception  of  clearing  away  some  stones  which  impeded  the  navigation,  no  works  have  been 
executed  for  the  improvement  of  the  Ness.  Even  in  its  present  natural  state,  however,  there  is  a 
depth  of  17  feet  at  high-water  of  ordinary  spring-tides  up  to  the  Thornbusb  pier,  and,  excepting  at  a 
single  inconsiderable  shoal,  there  are  not  less  than  14  feet  up  to  the  quays  of  Inverness.  The  harbour 
is  close  to  deep  water  at  Kessock  Ferry,  the  whole  distance  up  to  Inverness  being  under  a mile,  and 
™T?°Ur3e  of  the  river  is  not  inconveniently  tortuous. 

The  entrance  to  the  harbour  is  sheltered  from  all  heavy  seas,  and  is  not  interrupted  by  any  bar  or 

2 Z 2 
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Leslie,  on  the  pro- 
prosed  Steam-boat 
Pier,  and  Esiimate. 


No.  265. 

Opinion  of  Counsel 
as  to  the  right  of  the 
Burgh  to  levy  Dues 
within  certain 
limits. 


No.  266. 

Stevenson  and  May- 
nard, on  proposed 
Improvements. 
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shifting  sandbanks,  and  the  roadstead  of  Kessock  is  in  the  immediate  vicinity.  With  all  these  advan- 
tages, however,  the  evidence  on  both  sides  went  to  prove  that  the  harbour  is  difficult  of  access,  that 
vessels  can  seldom  or  never  come  to  the  Thornbush  pier  without  being  tracked  by  horses  or  men 
(amounting  sometimes  to  30  or  40  in  number) — a process  which  not  only  occasions  considerable  ex- 
pense, but  sometimes  is  attended  with  great  delay  and  even  damage  to  the  vessels.  Even  at  the  period 
of  our  visit,  at  which  time  the  weather  was  exceedingly  fine  and  the  river  in  a tranquil  and  low  state  we 
had  an  opportunity  personally  of  witnessing  this  inconvenient  and  tedious  system.  The  promoters  of 
the  measure  led  evidence  at  great  length  to  prove  that  the  direction  of  the  prevailing  winds  was  directly 
down  the  sca-reach  of  the  river,  and  attributed  the  difficulty  attending  the  navigation  to  this  circum- 
stance, which  they  propose  to  remedy  by  cutting  a new  channel. 

Their  views  of  the  case  are  thus  described  in  the  evidence  of  Mr.  Leslie,  tbe  engineer : — “ The  pre- 
sent channel,”  he  says,  “is  difficult  to  navigate.  The  outer  part  of  it  points  north-east  and  south-west 
and  the  south-westerly  are  by  far  the  most  prevalent  winds.  It  is  difficult  for  vessels  in  such  winds  to* 
work  up  the  channel.  I consider  that  vessels  will  work  up  the  new  channel  much  more  easily.  It  points 
nearly  north  and  south  by  compass.  South  winds  do  not  prevail  so  much  as  south-west  winds 
and  therefore  vessels  will  work  up  more  easily,  in  addition  that  tbe  channel  is  shortened  con- 
siderably (100  yards),  and  being  nearer  the  land,  should  towing  be  required,  a much  shorter  tow-rope 
will  suffice.”  This  quotation  represents  the  difficulties  which  the  promoters  stated  to  the  navigation 
of  the  Ness,  and  expresses  the  views  on  which  the  proposed  improvements  have  been  based.  But  our 
investigations  have  led  us  to  conclude  that  any  works  constructed  in  terms  of  such  views  would  not  be 
found  to  accomplish  the  desired  effect.  It  is  in  our  opinion  not  to  the  prevailing  winds,  hut  mainly 
to  the  prevailing  currents  due  to  the  physical  formation  of  the  bed  of  the  Ness,  that  the  difficulty  of  na- 
vigation is  to  he  traced.  It  seems  impossible,  in  fact,  with  all  the  advantages  possessed  by  the  harbour, 
to  account  for  the  difficulty  attending  the  navigation  in  any  other  way  ; and  unless  these  currents  are 
rendered  subservient  to  the  purposes  of  navigation  by  sufficiently  extensive  and  properly  directed 
works,  we  cannot  anticipate  any  practical  improvement  on  the  present  access,  or  any  benefit  to 
the  trade  of  Inverness,  which  would  justify  the  expenditure  contemplated  under  the  proposed  Bill. 

In  order  to  explain  our  views  more  fully,  it  is  only  necessary  to  direct  the  attention  of  their  Lord- 
ships  to  the  following  facts  regarding  the  tidal  phenomena  and  formation  of  the  channel  of  the 
Ness,  as  stated  in  evidence. 


1st.  The  rise  of  ordinary  spring  tides  at  the  mouth  of  the  river  is  14  feet. 

2nd.  The  distance  to  which  the  influence  of  such  tides  extends  is  only  about  2 miles,  which  in- 
cludes the  whole  tidal  compartment  of  the  river. 

3rd.  The  slope  or  inclination  of  the  low-water  line  of  this  tidal  compartment  is  no  less  than  7 
feet  per  mile,  and  the  tides  take  from  2 to  3 liours  to  make  their  way  up  the  first  mile.  And, 

4th.  The  natural  result  of  such  a state  of  matters  is  that  the  surface  or  fresh-water  current 
greatly  predominates  over  that  of  the  tide,  and  consequently  the  phenomenon  of  a current  due 
to  flood-tide  may  be  said  to  be  almost  unknown. 

Under  these  circumstances  therefore  it  appears  evident  to  us,  that  the  natural  barrier  which  at 
present  exists  to  the  free  navigation  of  the  river  is  the  absence  of  a tidal  current  or  indraught  to  assist 
the  entrance  of  vessels  from  Kessock  Roads,  and  their  farther  progress  to  the  quays,  which  they  are 
at  present  forced  to  effect  by  help  of  men  and  horses,  against  the  constant  current  of  ebb,  which  varies 
in  intensity  with  the  state  of  the  fresh-water  stream,  and  is  produced  by  the  steepness  of  bed  and 
contracted  extent  of  the  tidal  capacity  of  the  river,  which  do  not  admit  of  a current  being  generated 
at  the  mouth,  and  propagated  up  the  harbour.  The  practical  effect  of  this  on  the  navigation  it  is 
almost  unnecessary  to  enlarge  on,  but  it  is  sufficient  in  our  opinion  to  cause  all  the  difficulties  ex- 
perienced, and  to  account  for  the  opinions  expressed  by  some  of  the  seafaring  witnesses,  “ That 
the  most  tedious  and  harassing  part  of  their  voyage  was  invariably  that  of  entering  and  tracking 
up  the  Ness  to  Thornbush  quay.” 

The  operation  which  would  chiefly  tend  to  reduce  the  velocity  of  the  present  ebb  (if  carried 
out  to  a sufficient  extent  to  establish  a current  of  flood,  and  thus  facilitate  the  navigation)  is  the  re- 
duction of  the  low-water  slope  of  the  river  by  excavating  the  bed  from  its  mouth  upwards.  That 
great  improvement  could  in  this  way  be  produced  by  the  free  use  of  dredging,  and  that  this  is  in  fact 
the  only  means  by  which  satisfactory  improvement  could  he  effected,  we  are  perfectly  prepared  to 
state,  hut  we  are  not  possessed  of  sufficient  data  to  enable  us  to  judge  how  far  this  operation  would 
require  to  be  carried  in  order  to  produce  such  an  improvement  as  would  satisfy  the  present  or  pro- 
spective wants  of  the  trade,  nor  to  form  an  opinion  as  to  whether  or  not  it  would  be  more  expedient 
to  enter  upon  such  a work  or  to  overcome  the  natural  difficulties  attending  the  navigation  by  the 
constant  use  of  a steam-tug. 

It  may  perhaps  be  proper  for  us  to  remark,  that  the  scheme  of  improvement  proposed  by  the 
promoter  (that  is,  of  making  a nearly  straight  cut  from  Thornbush  quay  to  the  sea,  and  blocking  up 
tne  present  channel),  even  although  it  were  calculated  to  effect  the  object  in  view,  is  in  our  opinion 
open  to  serious  objections,  particularly  as  regards  the  doubt  which  we  have  of  its  being  possible  to 
maintain  m its  altered  position  the  proposed  new  cut,  the  entrance  to  which  we  are  strongly  of 
opinion  would  be  gradually  moved  towards  the  east  by  the  strong  ebb  current  of  the  Kessock 
Koads,  until  it  again  resumed  its  present  course.  As  however  we  do  not  concur  in  the  first  prin- 
ciples npon  which  the  contemplated  improvements  have  been  projected,  it  is  perhaps  unnecessary 
ior  us  to  offer  further  remark  on  the  other  details  of  the  proposed  work,  and  wc  shall  therefore 
conclude  our  report  by  expressing  our  opinion  that  a satisfactory  improvement  on  the  harbour  at 
at  Inverness  can  only  be  effected— 1st,  by  regulating  the  currents  of  the  existing  navigation ; or, 
2ndly,  in  the  event  of  that  being  found  inexpedient  from  expense  or  other  causes,  by  establishing 
quays  and  docks  at  Kessock,  altogether  independent  of  the  river;  or,  3rdly,  by  the  establishment 
and  maintenance  of  an  efficient  system  of  steam-tugging.  The  projected  scheme  does  not  seem 
to  contemplate  or  comprehend  either  of  these  alterations,  but,  on  the  contrary,  the  formation  of 
the  new  cut  will  tend,  by  shortening  the  course  of  the  river,  to  increase  the  rapidity  of  the  ebb 
current  and  will  otherwise  fail  in  giving  the  desired  facility  to  navigation ; and  we  are  therefore 
respectfully  of  opinion,  that  the  measure  in  its  present  form  ought  not  to  receive  the  sanction  of 
the  Lords  of  the  Admiralty.  ' 6 

David  Stevenson. 

Joseph  Maynard,  Commander  JS.N- 
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, Admiralty , March  20,  1847.  No  °67 

The  main  scope  of  the  Bill  is  to  create  a distinct  trust  for  the  management  of  the  harbour  and  Admiralty” Report 
its  funds,  by  separating  it  from  the  general  municipal  government,  and  vesting  it  in  seventeen  on  the  Harbour  and 
trustees,  seven  of  whom  are  to  be  so  ex  officio,  as  members  of  the  Town  Council,  and  the  other  ten  to  Navigation  Im- 
be  elected  directly  for  the  office.  provement  Bill. 

The  Bill  consists  of  114  clauses,  regulating  the  qualifications  of  the  trustees  and  their  electors,  and 
providing  a code  of  harbour  government  and  revenue,  all  drawn  up  with  much  care  and  judgment,  for 
the  faithful  and  prudent  working  of  the  trust. 

The  Bill  authorises  25,000/.  to  be  raised  by  a loan  on  the  revenue  of  the  harbour,  for  its  im- 
provement. 

Clauses  44,  45,  48,  and  69,  refer  in  part  to  particular  works  designed  for  the  improvement  of  the 
harbour,  and  it  is  in  respect  to  these  works  that  the  jurisdiction  of  the  Admiralty  particularly  applies. 

The  works  proposed  consist  principally  of  a diversion  of  the  channel  of  the  river  Ness,  by  giving  it 
a straight  course  for  the  last  half-mile,  where  it  discharges  itself  into  the  Moray  Frith. 

Their  Lordships  are  of  opinion  that  the  object  in  view  by  the  diversion  of  the  bed  of  the  river 
would  not  be  so  obtained,  and  that  the  evils  would  rather  be  increased  than  otherwise ; that  there 
would  be  no  cei-tainty  that  the  new  channel  would  be  rendered  permanent  in  its  position;  and 
that  much  evil,  instead  of  benefit,  might  arise  from  the  measure,  if  carried  into  execution. 

The  present  channel  of  the  river  from  the  town  of  Inverness  to  the  Moray  Frith  is  composed  of 
gentle  and  easy  curves;  the  mouth  is  without  any  bar,  and  the  bed  is  of  gravel,  easily  to  be 
dredged,  and  all  that  appears  safe  and  useful  to  be  done  is  a free  use  of  the  dredging  machine, 
for  deepening  and  improving  the  present  bed  for  the  river,  and  for  giving  as  much  space  for  the  influx 
of  the  tides  as  practicable. 

Assent  will  therefore  be  given  to  the  Bill  on  the  condition  that  portions  of  certain  clauses  which 
apply  to  works  for  the  diversion  of  the  channel  of  the  river  Ness  be  so  modified  as  to  exclude  that 
measure;  but  assent  will  be  given  to  the  improvement  of  the  river  by  widening  and  deepening  the 
channel,  and  by  rounding  off  any  turns  which  appear  too  sudden,  but  without  disturbing  the  general 
course  of  the  river  as  now  existing. 

N.  G.  Ward. 


No.  268. 


Return  of  the  Income  and  Expenditure  for  the  Years  1842-3-4.- 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1 1842 

1813 

1844 

Heads  of  Expenditure.  | 

1842 

1843 

1844 

Rcut  of  anchorage 
and  shore  dues,  as 
paid  by  lessee  . 

£.  s.  d. 
755  0 0 

£.  S.  d. 
835  0 0 

£.  s.  d. 
8-15  0 0 

Salary  of  harbour- 

Repuirs  and  improve- 
ments of  harbour  . 
For  new  Act  of  Par- 
liament . . . j 

Total.  . . . 

£.  i.'  d. 
15  0 0 
14  11  5 

£.  s.  d. 
15  0 0 

_ •• 

£.  s.  d. 
15  0 0j 
125  11  9 
107  12  3 

29  11  5 

15  a o | 

248  4 0 

Dues  levied  by  Royal  Charier,  and  Act  48  Geo.  III.,  c.  41. 


James  Sutherland,  Provost. 


No.  268- 
I ncome  and 
Expenditure. 


Debt  said  to  be  due  to  the  Corporation  in  1846,  about  4000/. 


CROMARTY. 


No.  269. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Cromarty , Feb.  18,  1845. 

In  obedience  to  the  Resolution  of  the  House  of  Commons,  of  date  the  9th  day  of  August,  1844, 
and  relative  Order,  respecting  the  harbours  and  havens  in  the  United  Kingdom,  the  trustees  of  the 
harbour  and  port  of  Cromarty  respectfully  beg  leave  to  make  the  following  return : — 

1st  The  trustees,  acting  in  and  for  the  port  and  harbour  of  Cromarty,  are  specially  nominated 
and  appointed  by  Act  of  Parliament  passed  in  the  fourth  year  of  the  reign  of  his  late  Majesty  King 
William  the.  Fourth,  entitled  “ An  Act  for  preserving  and  maintaining  the  Piers  and  Harbour  of 
Cromarty,”  in  virtue  of  which  they  have  acted  and  now  act. 

2nd.  The  trustees  transmit  herewith  a copy  of  the  plan  of  the  harbour  of  Cromarty,  taken  a few 
years  ago. 

3rd.  The  trustees  have  no  report  by  “ engineers  or  other  officers  respecting  this  port  or  harbour  ;” 
but  they  understand  it  was  inspected  by  engineers,  under  the  direction  of  Government,  in  the  year 
1804,  with  the  view,  it  is  said,  of  erecting  certain  works  or  fortifications  for  its  improvement  and 
defence,  and  a report  made  by  them  thereon  to  the  Secretary  of  State ; and  about  three 'years  ago 
a similar  report  was  made  by  Lieutenant  Slater,  R.  N.,  Admiralty  Surveyor. 

4th.  .The  trustees  hold  no  written  complaints  of  the  harbour  and  port  under  their  charge ; indeed 
not  an  instance  of  shipwreck  has  taken  place  in  this  bay  in  the  memory  of  man;  although  it  has  been 
frequently  recommended  and  urged  to  get  this  port  erected  into  a harbour  of  refuge,  for  which  it  is 
well  adapted,  seeing  tliat  so  vast  a number  of  vessels  take  shelter  there  from  storms  and  gales  of  wind, 
which  render  any  port  on  the  east  coast  of  Scotland,  south  and  north,  unapproachable;  and  the  trustees 
with  that  view  have  recently  memorialised  the  Commissioners  for  the  Forfeited  Estates  in  Scotland  on 
the  subject. 


Cromartt. 

No.  269. 
Return  lo  Order 
of  the  House  of 
Commons  of  9th 
Aug.  1844. 
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Cromarty. 

No.  269. 
Return  to  Order 
of  the  House  of 
Commons  of 
9th  Aug.,  1844. 


5th  This  port  and  its  roadsteads,  which  are  the  largest  and  safest,  as  well  as  the  easiest  of  access, 
of  any  in  Great  Britain,  are  unprotected  by  any  defence  or  fortification  which,  from  its  position  and 
natural  advantages  miMit,  in  a national  point  of  view,  be  advantageously  erected  at  a comparatively 
trifling  expense*  and,  m the  event  of  foreign  aggression,  would  become  absolutely  necessary  for 
the  protection  of  the  shipping  taking  shelter  m this  bay,  frequently  from  50  to  70  sail  at  a time,  and 
in  the  course  of  the  year  from  600  to  S00,  as  well  as  for  the  protection  of  the  general  trade  of  the 
Firth,  and  of  the  Channel  leading  from  the  Moray  Frith  to  the  port,  roadsteads,  and  bay. 

All  which  is  humbly  reported  by  , 

George  M‘Donald, 

Hon.  H.  Manners  Sutton.  For  Sef  and  the  other  Trustees. 


No.  270. 


No.  270. 

Income  and  Expen- 
diture. 


Return  of  Income  and  Expenditure  for  the  Years  IS4I-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841  j 

1842  ' 

1843 

Heads  of  Expenditure. 

1841  j 

1842 

1843 

Rent  of  harbour  dues 

£.  s.  d.  j 
[65  0 0 | 

£ *.  d. 
65  0 0 

£ s.  d. 
63  0 0 

Expenses  of  the  trust 
Repairs  of  harbour  . 

1 £.  s.  d.  ' 
14  15  0 ! 

£.  s.  d. 
14  18  0 
1 0 0 

£.  t.  d. 

\ 15  12  6 
10  5 4 

Total  . £ 

j 14  15  0 j 

15  18  0 

25  17  10 

Dues  levied  under  the  authority  of  the  Act,  16  June,  1834. 


G.  M'Donald,  Provost  of  Cromarty , and  one  of  the  Harbour  Tru 


PORTMAHOMACK. 
No.  271. 

Return  to  Address 
of  llie  House  of 
Commons  of  29th 
July,  1344. 


PORTMAHOMACK. 

No.  271. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

December  16,  1844. 


May  15,  1842.  1843  1844. 

Total  Revenue  . . . £35  0 0 £35  0 0 £35  0 0 

Expenditure  for  clearing  harbour  . . . . 7 0 0 

The  revenue  consists  of  dues  on  goods,  grain,  &c.,  which  are  levied  under  Act  of  Parliament. 

Crawford  Ross. 

Hon.  H.  Manners  Sutton. 


LITTLE  FERRY. 

No.  272. 

Return  to  Order  of  the  House  of  Commons  of  9th  August,  1844. 

April  24,  1845. 

There  is  no  Act  of  Parliament  for  this  harbour,  and  no  maps  or  reports  to  be  had  regard- 

ing  it. 

The  pier  or  jetty  on  the  north  side  is  sufficient,  and  quite  convenient  for  the  trade ; but  much  incon- 
venience and  expense  are  occasioned  by  the  want  of  a similar  erection  on  the  south  side,  which  pre- 
vents vessels  from  being  either  loaded  or  discharged,  except  by  tide-  work. 

Pier  erected  at  the  expense  of  the  Duke  of  Sutherland. 

Geo.  Gunn. 

Hon.  H Manners  Sutton. 


Little  Ferry. 
No.  272. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1S44. 


No.  273.  No.  273. 

diliu'p12  ^ ^S^en”  Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME.  EXPENDITURE. 


Heads  of  Income.  1 

1841  j 

1842 

1843 

Heads  of  Expenditure. 

1841 

1842 

1843 

Tonnage  dues  . • 

Export  and  import 
dues  . . . . 

! £.  *.  d.  1 
[12  8 4 ; 

| 34  8 5 

,£■  s.  d. 
13  0 4 

33  8 5 

£.  s.  d. 
16  6 8^ 

38  8 9£ 

j Salary  for  collecting 

dues 

Materials  for  and  re- 
pairs of  harbour,  &c. 

£.  s.  d. 
6 0 0 
39  11  10 

£.  r.  d. 
6 0 0 
| 29  15  5 

£.  *.  d. 
6 0 0 
29  1 0 

Total  . £ 1 

46  16  9 

46  8 9 

54  15  6 

Total  . £ 

45  11  10 

35  15  5 

35  1 0 

Dues  levied  by  conseut.  No  Act. 


Geo.  Gunn. 
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BRORA. 

No.  274. 

Return  to  Order  of  the  House  of  Commons  of  9th  August , 1844. 

April  24,  1845. 

No  Act  exists  for  this  harbour,  nor  are  any  maps  or  reports  to  be  had  regarding  it. 

' At  various  times  accidents  have  occurred  from  the  shifting  of  the  bar  and  the  rough  state  of  the 
river  entrance,  by  deposits  of  rocks  and  stones  at  its  mouth  ; but  except  the  clearing  of  the  channel 
and  mud  from  the  harbour,  nothing  appears  to  be  required  for  the  accommodation  of  the  trade  of  the 
port.  No  dues  are  levied.  Hai-bour  maintained  at  the  expense  of  the  Duke  of  Sutherland. 

Geo.  Gunn. 

Hon.  H.  Manners  Sutton. 


No.  275. 

Remarhs  on  Lech  Roby. 

Leek  Roby,  April  24,  1845. 

If  the  present  inquiry  has  for  its  object  not  only  the  improvement  of  harbours  generally,  but  also 
the  construction  of  harbours  of  refuge,  there  is  perhaps  Ho  situation  for  such  a harbour  as  Leek  Roly- 
on  the  whole  of  the  east  coast  of  Scotland.  At  this  point,  which  lies  a little  westward  of  the  river 
Brora,  there  is  a ledge  of  rock  running  into  the  sea,  which  appears  by  nature  to  have  been  intended 
for  the  erection  of  such  a work,  being  perpendicular  on  the  west  or  inland  side,  of  considerable  breadth 
on  the  top,  and  sloping  seaward  so  as  to  form  a natural  protection  to  any  erection  that  may  made 
upon  it.  On  the  west  side  lies  a bay  of  sufficient  extent,  with  a good  bottom  ; and  the  depth  of  water, 
it  is  believed,  would  be  sufficient  for  a ship  of  the  line  to  enter  at  low  water;  and  having  no  bar  outside, 
aud  possessing  so  great  a depth  of  water,  no  breakers  are  at  any  time  to  be  seen. 

Independent  of  the  general  protection  which  such  a harbour  would  afford  to  shipping  generally',  in 
distress,  and  more  especially  when  it  is  considered  that  upon  the  opening  of  the  Caledonian  Canal,  the 
passage  of  the  Moray  Firth  will  be  frequented  by  ships  of  a large  class  (for  it  cannot  be  doubted  that 
Cromarty,  however  safe  when  gained,  is  even  on  many  occasions  frequently  beyond  the  reach  of  coast- 
ing vessels  in  thick  weather).  This  harbour,  if  executed,  would  be  the  resort  during  the  fishing 
season,  of  herring  curers,  who,  from  access  being  had  at  all  states  of  tide,  would  find  it  a most  eligible 
resort  for  prosecuting  this  important  branch  of  industry. 

George  Gunn. 


HELMSDALE. 

No.  276. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

April  24,  1845. 

“An  Act  to  repair  and  maintain  the  Harbour  of  Helmsdale  and  Works  connected  therewith,  in  the 
Parish  of  Loth  and  County  of  Sutherland.”  (Royal  Assent  23rd  May,  1828). 

The  only  maps  to  be  got  are — 

1st.  The  map  attached  to  Mr.  Loch’s  book. 

2nd.  The  map  referred  to  in  the  Act  of  Parliament  and  attached  to  it. 

3rd.  The  map  prepared  by  Mr.  Leslie  in  1839,  and  report  thereon ; which  embrace  the  improve- 
ment of  the  harbour  in  every  point  of  vie^v  of  which  it  was  considered  capable. 

All  that  has  been  executed  of  this  last  plan  was  the  wharf  or  breast  wall,  running  from  the  bridge, 
on  the  north  side,  and  terminating  in  the  “ proposed  pier,”  the  partial  turning  of  said  ‘‘pier-head,” 
and  the  breakwater  running  downward  from  the  same;  for  which  Mr.  Leslie  was  paid,  in  1841, 
783Z.  \bs. 

No  complaints  have  been  made  but  verbally,  in  reference  to  this  harbour,  since  the  last  improve- 
ment above  stated  was  executed,  and  these  apply — 

1st.  To  the  want  of  accommodation  for  vessels  and  boats  during  the  rapidly  increasing  herring- fishing. 
2nd.  To  the  want  of  protection  to  vessels  lying  in  the  harbour  during  gales  from  E.  and  N.E.,  as, 
from  want  of  water  in  the  “ proposed  harbour,”  or  upper  basin,  they  are  exposed  to  the  run  of 
the  sea  at  the  lower  wharf. 

3rd.  The  trade  are  frequently  subjected  to  loss,  and  vessels  endangered,  by  the  shifting  of  the  bar, 
caused  by  a long  prevalence  of  either  easterly  or  westerly  winds.  Harbour  and  works  maintained 
at  the  expense  of  the  Duke  of  Sutherland. 

Geo.  Gunn. 

Hon.  H.  Manners  Sutton. 


No.  277. 

Report  by  William  Leslie, Esq.,  on  the  Damage  to  the  Harbour  by  hand  Floods,  the  best  means 
for  remedying  it  and  improving  the  Harbour,  and  Estimate. 

Sir,  Aberdeen,  December  27,  1839. 

In  conformity  with  your  instructions  I,  upon  the  13th  and  14th  of  November,  examined  the 
harbour  of  Helmsdale,  for  the  purpose  of  ascertaining  the  damage  done  to  it  during  the  late  flood  in 
the  river,  the  best  mode  of  repairing  it,  and  at  the  same  time  of  increasing  the  accommodation  in  the 
harbour. 

Keeping  these  objects  in  view,  I inspected  the  harbour,  took  what  measures  and  levels  I thought 


Appendix  C. 
Brora. 

No.  274. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 
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Remarks  on 
Leek  Roby. 


Helmsdale. 

No.  276. 
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Leslie,  on  improv- 
ing the  Harbour. 
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Appendix  C. 
Helmsdale 
No.  277. 

Leslie,  on  improv- 
ing the  Harbour. 


necessary,  have  since  carefully  to  the  best  of  my  ability  considered  the  subject,  and  now  beg  to  hand 
you  a plan  of  the  harbour,  showing  the  alterations  I propose,  and  to  which  it  will  be  necessary  fre- 
quently to  refer,  and  to  report  as  follows  : — 

I found  that  the  river  during  the  flood  had  broken  over  the  gravel  bank  at  the  upper  end  of  the 
harbour,  and  carried  a considerable  part  of  it,  and  likewise  a quantity  of  gravel  brought  from  the 
higher  ground,  and  lodged  the  whole  in  the  basin,  banking  it  up  chiefly  at  the  lower  angle  of  the 
harbour° on  the  section  A B,  where  the  gravel  is  nearly  as  high  as  the  quay-walls ; there  is  likewise  a 
large  quantity  laid  over  the  bottom  of  the  harbour,  which  has  reduced  tlie  depth  of  water  consider- 
ably; the  river  had  also  undermined  and  thrown  down  the  jetty,  which  ran  up  from  the  lower 
pier  into  the  basin,  with  a portion  of  the  quay-walls  on  either  side  adjoining  it,  and  also  cut  away  the 
foundation,  of  about  50  feet  long,  of  the  lower  pier-wall  at  R,  which  has  caused  the  wall  to  sink  consi- 
derably, although  it  has  not  yet  fallen ; and,  during  the  same  flood,  had  carried  away  the  facing  of 
stone  which  was  on  the  east  bank  of  the  river  below  the  bridge,  and  cut  away  part  of  the  ground 
behind  it. 

Such  being  the  case,  the  first  thing  to  he  done  would  be  to  remove  the  gravel  from  the  bottom  of 
the  harbour,  to  allow  vessels  to  get  access  to  the  quay-walls,  but,  as  the  accommodation  is  too  limited 
for  the  trade  of  the  port,  I would  propose  that  the  basin  should  be  made  considerably  deeper  than  it 
was  before, — say  to  about  low-water  springtides;  that  the  excavation  of  the  basin  should  be  extended 
upwards  to  nearly  the  line  H I on  the  plan,  the  present  extent  being  at  the  dotted,  line  between  the 
section  lines  E F and  F G,  this  excavation,  and  consequently  the  quay- walls,  getting  more  shallow 
toward  the  upper  end ; then  continuing  down  on  the  south  or  west  side  between  the  harbour  and 
the  river,  a pier  for  about  220  feet  in  length,  and  facing  up  the  bank  of  the  river  toward  the  bridge, 
with  a stone  bulwark  founded  several  feet  deep  into  the  bottom,  to  prevent  the  river  from  again 
breaking  into  the  harbour.  And,  in  order  to  give  more  room  for  the  water  of  the  river  at  the  bend, 

I would  propose  to  cut  out  a piece  of  rock  which  lies  on  the  opposite  side  of  the  channel,  which 
is  shown  in  the  plan,  and  sections  E F,  F G,  G H,  and  H I. 

The  parts  of  the  quay-walls  which  are  extended,  or  which  have  to  be  rebuilt  in  consequence  of 
being  thrown  down,  are  tinted  a lighter  colour  on  the  plans  than  the  others.  I am  uncertain  whether 
the  present  wharf- wall,  from  Q to  the  line  EF,  would  stand  to  be  underfounded ; and  this  I believe 
could  not  be  known  without  making  an  experiment  upon  it.  There  is  a rubble  wall  which  extends 
westward  from  the  line  E F to  F G ; but  as  it  is  so  frail  and  so  high- founded  it  would  have  to  be  taken 
down.  From  the  lower  end  of  the  proposed  pier  a dike  should  he  carried  similar  to  what  there  is  at 
present,  but  a little  higher,  for  keeping  the  run  of  the  river,  and  the  sand  and  gravel  carried  down  by 
it,  out  of  the  harbour. 

The  only  objection  I perceive  to  building  the  south  or  west  pier  is,  that,  of  necessity,  from  the 
contracted  space  between  the  houses  and  the  opposite  bank  of  the  river,  the  width  of  the  harbour  at 
that  place  would  be  but  small ; but  as  it  would  vary  from  50  to  SO  feet,  it  would  give  accommoda- 
tion to  a number  of  herring-boats  during  the  fishing  season  ; and,  if  still  additional  accommodation 
were  required,  the  bulwark  which  extends  from  the  pier  toward  the  bridge  could  be  so  built  as  to 
allow  boats  to  lie  at  it  to  discharge. 

I have  in  the  annexed  estimate  stated  the  expense  both  ways : were  this  wall  to  be  made  suitable 
for  boats,  there  are  a few  small  houses  near  the  side  of  the  bridge  which  might  be  purchased,  to  give 
additional  room  on  the  quay. 

That  portion  of  the  pier-walls  which  was  thrown  down  would  have  to  be  rebuilt,  and  also,  for 
the  sake  of  quieting  the  water  in  the  basin,  a portion  of  the  jetty  which  was  there  before ; and  as 
the  foundation  of  it,  and  of  several  parts  of  the  pier,  have  been  washed  away,  it  will  be  necessary 
to  be  very  careful  in  preparing  the  foundations : for  the  purpose  of  securing  them  I would  propose 
that  the  bottom,  which  consists  of  sand  and  loose  gravel,  should  be  dredged  out  4 or  5 feet 
below  water-mark,  extending  for  8 or  10  feet  outside  of  the  line  of  wall,  that  an  artificial  foundation, 
consisting  of  rubble-stones,  should  be  laid  under  the  water,  filled  with  concrete  made  of  Scotch 
lime,  broken  stones,  and  small  gravel,  and  extending  outside  of  the  wall  6 or  8 feet,  sloping 
outwards  and  downwards,  and  rising  under  the  wall  to  within  1 foot  or  thereby  of  low-water  mark ; 
this  would  soon  consolidate  into  one  mass,  and  form  an  artificial  stratum  on  which  the  pier  would 
stand.  This  would  only  be  necessary,  I apprehend,  at  the  jetty  and  part  of  the  pier  adjoining  it, 
which  will  have  to  be  rebuilt;  the  foundation  of  the  bulwark,  from  the  lower  end  of  the  south  or 
west  pier  to  the  bridge,  can  be  secured  by  digging  to  low-water  spring  tides,  or  2 or  3 feet  into 
the  bottom,  founding  it  with  large  rubble-stones,  "fortified  by  a quantity  of  rubble  outside  toward  the 
river. 

There  is  another  mode  of  securing  the  foundation,  which,  if  it  could  be  carried  into  effect,  would 
he  equally  secure,  which  is  to  drive  piles,  say  10  or  12  feet  deep,  after  the  ground  had  been  dredged 
4 or  5 feet  below  low-water,  then  filling  up  round  about  these  piles  to  within  a little  of  low  water 
with  broken  stones,  which  would  defend  the  piles  from  the  river,  and,  were  there  any  cutting  outside, 
would  prevent  the  river  from  acting  on  the  piles ; for  if  a river  get  acted  upon  piles  it  has  a great 
tendency  to  cut  down  beside  them ; the  difficulty  of  driving  piles  in  such  a bottom  as  Helmsdale  is 

.e„  greatest  obstacle  to  this  mode;  the  difference  of  expense  betwen  the  two  ways  would  he 
trifling.  1 

The  next  subject  to  advert  to  is  the  entrance  to  the  harbour,  and  extension  of  the  harbour  outwards; 
and  here  it  appears  to  me  much  good  cannot  be  effected  but  at  a very  great  expense.  Were  piers  to 
be,  built  they  would  have  to  be  carried  out  to  about  the  present  beacons,  so  as  to  form  the  entrance 
outside  the  bar,  and  nearly  in  the  course  of  the  present  channel  of  the  river,  as  marked  on  the  plan, 
which  is  nearly  in  the  position  pointed  out  by  Mr.  Rennie  many  years  ago,  the  only  difference  being 
in  the  situation  of  the  entrance,  the  river  having  now  shifted  its  course  more  westerly,  and  thrown  up 
a high  bank  of  sand  and  gravel  where  his  entrance  was  shown. 

. Were  Piers  carried  out  according  to  this  plan,  the  harbour  would  he  enlarged  to  three  or  four  times 
its  present  extent ; but,  rapidly  as  the  trade  has  increased,  I fear  the  expense  would  be  more  than  such 
an  increase  would  call  for.  I did  not  carefully  survey  the  course  of  the  piers,  only  took  a few 
measures  and  soundings  (the  position  of  the  beacons  is  accurately  laid  down),  hut  it  appears  to  me 
that  they  could  not  be  executed  under  10,000/.  or  11,000/.,  and  then  there  would  be,  from  the 
nature  o f the  foundations,  being  gravel,  considerable  danger  of  the  piers  being  injured  by  the  sea 
alter  being  built.  It  would  be  advisable  to  carry  out  a short  bulwark  from  the  south  point  behind 
Methuen  s property,  to  shelter  the  pier  from  the  winds  blowing  from  Tarbetness  and  outwards,  as  I 
was  informed  that  such  winds  were  most  injurious  to  shipping  while  lying  at  the  pier.  , , 
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Were  the  alterations  I have  proposed  carried  into  effect,  the  quay-room  would  be  more  than  double 
what  is  in  the  basin  presently,  and  nearly  double  the  whole,  including  the  outer  pier,  where  fre- 
quently vessels  cannot  lie  in  safety ; and  more  could  still  be  obtained  on  the  opposite  bank  of  the 
river. 

I am  of  opinion  that,  even  although  the  outer  and  extended  plan  should  be  carried  into  effect,  a 
considerable  part  of  what  I have  proposed  would  have  to  be  executed ; and  although  in  the  course  of  a 
few  years  the  harbour  should  have  to  be  extended  outward,  the  saving  of  interest  of  money,  betwixt 
this  and  that  time,  would  pay  all  I presently  propose  to  be  done. 

I shall  now  proceed  to  lay  before  you  estimates  of  the  different  works,  founded  on  calculations  made 
from  actual  measurements,  only  remarking  that  several  parts  of  the  plan  could  be  omitted  without 
deranging  it. 


Excavating  and  deepening  the  harbour  to  the  state  shown  by  the  sections,  containing 

8861  cubic  yards,  at  9d. 332  5 9 

Excavating  rock  on  the  western  bank  of  the  river,  1250  cubic  yards,  at  2s.  6</.  . 156  5 0 

[Rebuilding  360  feet  lineal  of  quay,  wall,  from  the  lower  jetty  up  as  far  as  the  quay 
presently  extends,  taking  into  account  the  value  of  materials  presently  in  the  walls  . 37 1 0 0 

N.  B.  If  the  walls  will  bear  underfounding,  this  sum,  including  new  coping,  will 
be  210/.  (see  end). 

Extending  the  quay-walls  235  feet  farther  up  to  X 365  o 0 

Building  new  south  or  west  pier-wharf,  220  feet  long 329  0 0 

Facing  bulwark  to  river,  from  end  of  proposed  new  pier  to  the  bridge,  460  feet 

long  or  thereby  323  0 0 

Rebuilding  jetty  and  part  of  pier  adjoining,  and  preparing  foundations  for  the  same  188  0 0 

Taking  down  and  rebuilding  60  feet  or  thereby  of  the  lower  pier  at  K,  including 
preparing  the  foundations ; 87  0 0 


Total  for  work  on  east  side  of  river,  including  excavating  rock  ....  2151  10  9 
Erecting  south  breakwater  at  the  south  end  of  Methuen’s  Point,  160  feet  long  . 475  0 0 


£2626  10  9 


If  the  present  quay-wall  will  bear  underfounding,  the  first  sum  would  be  reduced  to  1990/.  10s.  9 d. 
Were  the  bulwark  on  the  east  side  of  the  river  extended  from  the  point  of  the  proposed  new  pier 
up  to  the  bridge,  made  fit  for  boats  lying  afloat,  an  additional  expense  would  be  incurred  of  about 
280/. 

I am,  &c., 

James  Loch,  Esq.  M.P.,  William  Leslie. 

$)'c.  fyc.  S)C. 


No.  278. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 


EXPENDITURE. 


Heads  of  Income. 

1841 

1842  j 

1843 

Heads  of  Expenditure. 

1841 

1842  i 

1843 

Tonnage  dues  and 
warpage  . . 

Export  and  import 

£.  s.  d. 
99  4 G 

£.  *.  d.  j 

120  17  7fl 

£.  *.  d. 
114  17 

Salaries  . . . . 

Repairs  to  and  clear- 
ing out  harbour,with 

£.  s.  d. 
50  0 0 

£.  t.  d. 
50  0 0 

£.  *.  d. 
50  0 0 

111  4 4J 

materials  . 
Erecting  additional 
wharf  wall  . . . 

49  6 3 
783  15  0 

35  15  4 

92  1 6 

Total  . £ 

210  2 9 

233  2 11 

226  1 6 

Total  . . £ 

883  1 3 

i 85  15  4 

142  1 6 

Dues  levied  under  Act  passed  1838. 


Geo.  Gunk. 


LYBSTER. 

No.  279. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1 844. 

^lR’  Thurso,  April  7,  1845. 

T L In  reply  to  your  circular  of  1st  February,  1845,  with  reference  to  the  port  or  harbour  of 
ybster,  I beg  leave  most  respectfully  to  state,  1st,  That  there  are  no  Commissioners  (or  other  per- 
sons) appointed  under  any  Act  of  Parliament  relative  to  said  port  or  harbour;  2nd,  That  I have  no 
!naP  sa)d  port  or  harbour  ; 3rd,  That  I have  no  report  made  by  engineers  or  other  officers  respect- 
ing the  said  port  or  harbour;  and  4th,  That  I have  no  copy  of  any  complaint  made  to  the  proprietor 
ot  said  port  or  harbour  regarding  the  same. 

rpi  jy.  I have,  &c., 

■Me  Hon.  H.  Manners  Sutton , Mon.  Snodt.  1 

#«•  $c. 
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Additional  Notes  by  T.  F.  Sinclair,  Esq. 

November  12,  1846. 

Lybster  is  situated  exactly  in  the  centre  of  the  line  of  fishing  stations  between  Wick  4 
Helmsdale,  a distance  of  about  30  miles.  na 

Six  hundred  boats,  having  generally  crews  of  five  men,  besides  boys,  belong  to  this  part  of  th 
coast. 

There  is  no  chance  or  hope  of  safety  for  one  of  these  lives  if  the  boats  should  be  overtaken  at  lo 
water,  by  an  easterly  storm  ; and  these  storms  occur  very  suddenly,  and  with  such  violence  evl" 
during  the  herring  season,  that  it  would  be  impossible  either  to  get  off  the  coast  or  to  reach  Cromarf11 
or  the  Long  Hope,  where  alone  they  could  obtain  shelter.  The  only  means  of  averting  a calamit 
so  imminent  is,  by  providing  a low-water  harbour,  accessible  to  these  boats  at  all  times  and  with 
any  wind.  ’ n 

The  harbour  of  Lybster  is  at  present  dry  at  low-water ; but  the  obstacles  in  the  way  of  its  beinv 
deepened  to  any  required  extent  may  be  removed  at  an  incredibly  small  expense.  The  fairwav 
is.  blocked  up  by  a succession  of  loose  but  very  long  and  weighty  stones,  which  are  partly 
visible  at  low-water,  though  immediately  outside  of  them  there  is  a depth  of  several  fathoms.  la 
the  bottom  of  the  present  basin  there  is  an  ascertained  depth  of  more  than  16  feet  of  shingle  earth 
and  clay.  ’ ’ 

The  action  of  the  sea  in  ascending  and  retiring  along  the  sloping  rock  and  deep  fissures  on  one  side 
of  the  fairway  renders  any  accumulation  of  lighter  materials  than  those  which  are  now  found  there 
impossible,  that  is,  after  these  shall  have  been  removed. 

T.  F.  Sinclair. 


Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

December  31,  1844. 

This  harbour  is  situated  on  the  east  coast  of  the  county  of  Caithness,  and  forms  part  of  the 
estate  of  Lybster,  the  property  of  Temple  Frederick  Sinclair.  It  was  projected  many  years  ago  by 
Mr.  Sinclairs  father,  the  late  General  Sinclair,  of  Lybster,  for  the  benefit  of  the  fisheries,  and  as 
a sortof  Harbour  of  Refuge  so  much  wanted  on  that  part  of  the  coast.  In  its  construction  and  erec- 
tion the  proprietor  has  expended  several  thousand  pounds. 

Previous  to  the  construction  of  the  harbour,  there  were  a few  fishing-boats  belonging  to  the  village: 
but  from  the  exposed  situation  of  the  shore  and  the  almost  unnavigable  state  of  the  rivulet  at  which 
\ oonf  t°.a,  ’ tbe  “sbl?g  was  precarious,  and  even  dangerous.  The  pier  which  has  been  erected 
is  -so  teet  in  length,  30  feet  m breadth,  and  from  16  to  27  feet  in  height;  and,  by  excavations  made 
to  a considerable  extent,  decked  vessels  can  now  lie  alongside  the  pier  in  safety.'  So  important  is  the 
r:°r°fidrn  aff0^d>  th^ there  are  now  uPwards  of  100  large  boats  annually  engaged  in  the 
herring  fishery ; and  from  20  to  30  vessels  annually  discharge  cargoes  of  salt,  &c.,  and  load  cargoes 
of  herrings,  by  means  of  the  pier.  6 

,,J!!epier0rjhfrW  *?  no*:  J’e*'  completed  to  the  full  extent  contemplated;  but  the  proprietor, 
a Ve-7  ar,ge  SUm  °f  money  on. what  has  been  ^ready  done,  is  unable  at  present  to 
flip  basin War  1 -6  Projected  extension.  There  is  an  annual  outlay  of  150/.  and  upwards  in  deepening 
the  basin,  repairing  the  pier,  and  making  necessary  excavations. 

by  ,Ve3Sels  and  boats  entering  the  harbour,  as  a small  return  for  the 
safety  and.  protection  afforded  to  them,  and  for  the  use  of  land-fasts. 

a *Ci  ratee  o not  properly  fall  under  the  denomination  of  harbour-dues,  but  may  rather  be  termed 
shore-dues,  for  the  safety  and  security  thus  afforded  to  life  and  property. 


Return  of  Income  and  Expenditure  for  the  Years  1881-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income,  j 

1 1841 

1842 

1843 

Heads  of  Expenditure. 

1841 

1842 

1843 

Dues  on  vessels  in 
the  herring  fishery  ' 
Dues  on  herrings 
shipped  . . . ' 

Total  . £ 

£.  s.  d. 
65  10  0 
33  6 8 

£.  i.  d. 
67  5 0 
39  0 0 

£.  *.  d. 
64  2 6 
1 41  0 0 

Cleaning,  repairing, 
and  improving  the 
harbour  .... 

£.  *.  d. 
249  15  8 

£.  s.  d. 
184  14  5 

£.  s.  d. 
41  17  6 

98  16  8 

106  5 0 

105  2 6 

Private  property,  belonging  to  T.  F.  Sinclair,  Esq. 

Morrison  Snodt. 
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WICK. 


No.  282. 

Examining  Commissioner — Captain  Washington,  R.N.,  F.R.S. 

present: — Mr.  J.  Henderson,  of  Rosebank,  Bailie  Campbell,  Messrs.  J.  Cleghorn,  — Crawford, 

Hu"-h.  Davidson,  Collector  of  Customs,  D.  Bremner,  W.  Macpherson,  Jos.  Bremner,  J.  Loutlit, 

Lieut.  Medley,  R.N.,  Inspecting  Commander  of  the  Coast  Guard,  A.  Auld,  C.  Cook,  and  many 

pilots  and  fishermen. 

The  Commissioner  opened  the  proceedings  by  reading  the  Royal  Commission  authorizing  the 
present  investigation.  He  then  stated  that  this  was  an  inquiry  into  the  past  and  present  state  of  the 
Harbour  of  Wick,  and  its  capabilities  for  improvement;  that  the  meeting  was  public;  and  that,  after 
examining  the  authorities,  he  would  be  glad  to  hear  the  remarks  or  suggestions  of  any  shipowner, 
pilot,  fisherman,  or  sailor,  or,  in  fact,  of  any  one  interested  in  the  welfare  of  the  port. 

He  regretted  extremely  that  there  was  no  one  present  to  represent  the  British  Fisheries  Society,  to 
whose  public  spirit  he  believed  they  were  indebted  for  all  the  improvements  that  had  taken  place  in 
the  harbour ; but  as  he  understood  Mr.  Rhind  was  absent  on  account  of  pressing  domestic  affairs, 
he  would  request  him  afterwards  to  send  in  his  written  statement;  and  in  the  meantime  he  would 
be  glad  to  receive  all  the  information  that  could  be  obtained  from  the  gentlemen  on  the  spot. 

Mr.  James  Bremner,  Civil  Engineer , examined. 

Had  been  resident  40  years  in  Wick.  The  present  works  of  the  harbour  of  Wick,  or  Pulteney- 
town,  were  commenced  in  1807,  at  the  expense  of  the  British  Fisheries  Society,  from  a design  by 
Telford,  and  the  old  harbour  was  completed  in  1811  at  a cost  of  16,000/.  This  harbour  being  found 
too  small  and  much  sanded  up,  an  outer  or  south  harbour  was  begun  in  1824,  from  a design  by 
Telford,  Mr.  John  Mitchell  being  resident  engineer.  Witness  was  principal  contractor  for  the  works, 
which  were  completed  in  1829  at  a cost  of  21 ,000/.,  paid  by  the  British  Fisheries  Society.  The 
object  of  the  erection  of  the  south  piers  was  to  obtain  a depth  of  three  feet  at  the  entrance  of  the 
harbour  at  low-water  springs.  The  quays  and  piers  are  constructed  of  undressed  whinstone  and 
slate  blocks  from  the  neighbouring  quarries,  laid  dry  ; they  vary  in  size  from  one  to  eight  tons,  some 
reaching  to  30  tons  weight.  The  eastern  wall,  with  its  parapet,  is  30  feet  high,  and  rises  20  feet 
above  high  water.  During  the  construction  of  the  works,  in  consequence  of  a severe  storm,  part  of 
the  north  quay  gave  way,  which  caused  him  much  additional  expense.  The  south  pier-head  was 
obliged  to  be  taken  down  for  120  feet.  Since  its  completion  the  harbour  had  much  sanded  up.  The 
width  of  entrance  of  the  outer  harbour  is  80  feet;  and  it  has  10  feet  depth  at  high-water  springs,  and 
7 feet  on  neaps.  The  extent  of  quayage  is  2500  feet,  but  far  more  accommodation  is  wanted  during  the 
fishing  season ; and  especially  a low-water  pier  or  harbour  is  needed.  There  are  no  cranes,  but  two 
are  in  progress  of  erection.  The  whole  area  of  the  two  harbours  is  about  12  acres  ; the  area  of  the 
quays  2 acres. 

Owing  to  the  want  of  accommodation,  lie  had  given  a plan  for  a new  outer  harbour,  to  the  eastward  of 
the  present.  He  would  propose,  first,  to  run  out  a pier  from  the  Salmon  rock,  in  a N.N.E.  direction, 
to  a distance  of  330  feet  into  the  bay,  having  13  feet  at  the  pier  end  at  low-water  springs  ; this  would 
cost  16,000Z.  At  some  future  period  he  proposed  to  convert  the  space  between,  into  a harbour,  by  con- 
tinuing the  present  north  wall  in  an  E.S.E.  direction,  towards  the  outer  end  of  the  south  pier,  leaving  an 
entrance  of  100  feet  in  width,  thereby  gaining  a third  harbour  of  about  8 acres  area,  if  the  rocks  were 
excavated,  having  an  average  depth  of  7 feet  at  low  water,  and  16  feet  at  high-water  springs.  A part  of 
the  plan  was  to  close  up  the  entrance  into  the  present  outer  harbour,  and  make  an  opening  through  the  pre- 
sent south  pier ; the  estimate  for  the  whole  of  these  works  was  30,000/.,  to  be  advanced  by  the  British 
Fisheries  Society.  Witness  proposed  building  the  walls  on  a plan  of  his  own,  for  which  he  had  taken 
out  a patent,  and  had  perfect  confidence  in  its  success.  He  considered  that  the  works  would  be  begun 
soon,  and  that  the  harbour,  when  finished,  would  not  sand  up.  The  piers  and  walls  would  be  built  on 
the  uptight  principle,  which  he  much  preferred  to  the  long  sea-slope,  which,  in  his  opinion,  invited  the 
seas  to  break  with  greater  force.  His  plan  had  been  submitted  to  Mr.  James  Walker,  the  well-known 
eminent  civil  engineer,  and  had  been  approved  of  by  him. 

Bailie  Campbell. — Seeing  the  want  of  a deep-water  harbour  on  this  coast,  would  it  be  practicable 
to  erect  a detached  breakwater  on  the  north  side  of  the  bay  of  Wick  to  which  vessels  might  run  in  case 
of  danger  and  have  access  at  all  times  of  the  tide  ? 

Mr.  Bremner  stated  that  it  was  perfectly  practicable  to  erect  such  a breakwater;  that  there  was  no 
harbour  of  refuge  between  Orkney  and  Cromarty  ; that  in  1812  he  had  given  an  estimate  of  the  cost  of 
such  a building,  which  amounted  to  130,000/. ; that  were  it  erected,  many  shipwrecks  would  be  pre- 
vented and  many  lives  preserved.  Numerous  wrecks  take  place  along  this  part  of  the  coast.  On  the 
20th  August,  1845,  a north-west  gale  and  heavy  swell  came  on  suddenly,  when  20  fishing-boats  and 
4 lives  were  lost.  In  a distance  of  21  miles,  110  boats  were  wrecked.  Three-quarters  of  a mile  of  a 
breakwater,  in  a depth  of  ] 1 feet  at  low-water  springs,  or  20  feet  at  high  water,  would  be  requisite  in 
order  to  get  any  useful  shelter  in  the  bay.  The  great  evil  to  fear  would  be  the  sand,  which  comes  both 
down  the  river  and  from  the  sea. 

Mr.  A.  Auld  corroborated  the  remarks  of  Mr.  Bremner  relative  to  the  necessity  of  a breakwater  ; on 
one  occasion  27  vessels  were  lost  on  the  coast,  and  many  boats  perished. 

Lieut.  Medley,  R.N.,  Inspecting  Officer  of  the  Coast  Guard. 

Had  been  seven  years  on  this  part  of  the  coast,  either  at  Thurso  or  Freswick.  He  could  not  concur 
in  the  benefit  to  shipping  likely  to  arise  from  a breakwater  in  Wick  bay  j not  only  from  his  own  expe- 
rience and  observation,  for  he  felt  certain  the  space  inside  would  sand  up,  but  also  from  the  statement 
uniformly  made  by  shipmasters,  who  had  told  him  that  they  would  not  tur  the  risk  of  making  the 
coast  of  Caithness  even  were  there  a breakwater  erected  as  proposed.  He  considered  that  all  the 
money  was  laid  out  at  Pulteney  Town,  whereas,  if  the  benefit  of  sailors  and  fishermen  were  the  real 
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object  of  the  outlay,  a part  might  be  expended  at  Broatlhaven  with  great  advantage ; a small  sum,  well 
laid  out  there  would  be  of  essential  service  to  fishermen.  Boats  could  always  lie  afloat  there,  and 
berthage  for  200  boats  might  be  found,  even  vessels  of  100  tons  have  rode  a gale  out  there. 

Mr. "Stephens,  pilot  for  31)  years,  and  belonging  to  Broadhaven,  fully  confirms  all  that  Lieutenant 
Medley  has  stated.  There  would  be  ample  room  for  200  boats  at  Broadhaven  ; the  harbour  is  quite 
safe.  On  tlie  20th  August,  1S45,  when  so  many  boats  were  injured  at  other  stations,  they  rode  in 
safety  at  Broadhaven ; and  boats  had  frequently  run  there  when  they  could  not  approach  any  other 
harbour  along  the  coast. 

Mr.  O'.  Cook  was  of  opinion  that  a sailor’s  advice  was  not  much  followed  in  the  harbour  affairs  at 
Wick.  Tlie  harbour  had  sanded  up  materially  within  his  recollection.  If  a breakwater  was  wanted 
a few  of  the  old  three-deckers  and  seventy-fours  that  lie  at  Portsmouth  might  be  sent  down,  filled  with 
stones  and  sunk.'  They  would  soon  get  plenty  of  sand  to  fill  them  up. 

The  Commissioner  inquired  for  the  harbour  books  in  order  to  examine  them,  when  it  was  stated 
that  they  had  been  left  with  Mr.  D.  Davidson,  who  had  gone  to  Orkney. 

Mr.  Huou  Davidson,  Collector  of  Customs,  examined. 

The  arrivals  and  sailings  of  the  port,  including  the  creeks  between  Prcswick  and  Dunbeath,  ahou1 
40  miles,  are,  annually,  122  foreign  of  33.000  tons,  664  coasting  of  3fi,00t)  tons,  'i  he  revenue  of  the 
harbour  was  1200/.  in  1S45.  Two  thousand  fishing-boats  come  here  during  tlie  season,  employing 
10,000  men  as  fishers  in  the  herring  fishery  for  about  seven  weeks.  The  value  of  the  fisheries  may  be 
100,000/.  There  are  ISIS  tons  of  sailing  vessels  belonging  to  the  port;  no  steamers,  but  one  call!,  off 
the  harbour  weekly  to  and  from  Orkney.  Coals  for  steamers  can  be  procured  at  from  14r.  to  I6r.  per 
ton.  Fresh  water  is  led  in  pipes  down  to  the  quays  for  the  supply  of  shipping.  About  50  men  are 
employed  in  building  and  repairing  ships. 

He  considered  that  the  present  harbour  should  be  deepened  and  stones  placed  under  the  foundations 
along  the  north  quay  ; a deep  water  harbour  is  much  wanted  for  vessels  of  laige  tonnage.  Vessels 
were  frequently  prevented  getting  into  or  out  of  the  harbour  from  want  of  water.  This  day,  on  the 
height  of  spring-tides,  a vessel  called  the  Enterprize,  drawing  12  feet  loaded,  is  lying  near  the  mouth 
of  the  harbour,  but  cannot  get  out  from  wantof  water.  Large  boulder- stones  lie  at  the  entrance.  Should 
a gale  of  wind  come  on,  that  vessel  must  receive  damage.  The  sand  in  the  harbour  instead  of  being 
cleared  out  with  a steam-dredge,  is  only  taken  out  by  lighters  and  in  carts.  There  is  no  steam- 
dredge,  and  possibly  a steam  dredge  could  not  work  while  boulder-stones  are  lying  all  over  the  bottom 
of  the  harbour. 

The  Commissioner  expressed  his  surprise  at  such  a state  of  affairs;  and  added,  that  it  appeared  to 
him  extraordinary  that  the  British  Fisheries  Society  could  propose  to  lay  out  30,000/.,  or,  more  pro- 
bably, 50,000/.,  in  carrying  out  new  works,  and  yet  could  hesitate  to  spend  a few  hundred  pounds  in 
dredging  the  present  harbour,  in  removing  the  large  stones,  and  in  clearing  the  channel  of  the  river  up 
towards  the  bridge,  which,  in  his  opinion,  would  be  tlie  least  expensive  mode  of  providing  further 
accommodation  for  the  fishing- boats.  There  was  only  one  mode  in  which  he  could  reconcile  such  an 
expenditure,  namely,  by  the  consideration  that  there  was  no  low-water  harbour  along  the  whole  coast 
for  which  fishing-boats  could  run  if  caught  in  a sudden  gale;  and  if  it  were  with  the  object  of  sup- 
plying such  a want,  and  that  no  more  appropriate  spot  could  be  found  along  the  coast,  the  construction 
of  such  a harbour  would  be  highly  creditable  to  tlie  Society.  Still,  as  such  a harbour  could  hardly 
he  constructed  under  three  years,  he  was  of  opinion  that  in  the  mean  time  they  would  best  consult 
tbeir  own  interests  by  expending  a few  hundred  pounds  in  clearing  out  the  old  harbour. 

Mr.  Crawford  stated  that  a merchant,  who  had  made  large  purchases  of  herrings,  had  told  him 
lately,  that  unless  the  harbour  were  deepened  so  that  vessels  might  get  out  at  high  water,  both  at  Seaps 
as  well  as  springs,  which  they  had  a right  to  expect,  he  would  he  compelled  to  go  elsewhere.  Witness 
complained  that  no  exertion  was  made  to  remove  the  stones  from  the  harbour;  that  sand,  taken  by 
lighters  out  of  the  harbour,  is  thrown  into  the  river  at  the  back  of  the  north  pier ; several  vessels  have 
suffered  damage  in  the  harbour,  and  some  have  been  bilged. 

Messrs.  Henderson,  Joseph  Bremner,  Macpherson,  James  Loutltt,  and  others,  concurred  in 
what  had  been  mentioned  by  the  proceeding  witness  as  to  the  state  of  the  harbour,  and  in  the  absolute 
necessity  for  its  being  cleared  of  sand  and  boulder-stones,  if  there  were  any  desire  to  retain  the  trade 
of  the  port. 

Mr.  P.  Taylor. — Has  been  harbour-master  for  11  years,  and  received  his  appointment  from  the 
Society’s  agent.  He  thought  that  the  bay  generally  had  become  much  shallower  since  lie  had  known 
it,  in  parts  as  much  as  five  feet ; and  the  harbour  had  sanded  up,  but  it  had  been  constantly  cleaned  by 
means  of  carts  and  lighters.  No  steam  dredging-machine  had  ever  been  used.  The  chief  damage  is 
caused  by  stones  at  the  entrance.  Vessels  have  grounded  ou  the  rocks  ; and  one,  loaded  with  lime, 
took  the  harbour  when  the  tide  was  out  and  was  burnt.  Two  smacks  were  wrecked  last  year,  and  one, 
the  Janus,  this  spring.  A wall  is  wanted  to  be  carried  round  the  road  at  the  back  of  the  north  pier ; 
it  would  probably  cost  5000/.  Considered  that  the  present  harbour  should  be  deepened.  Vessels 
were  frequently  prevented  from  getting  into  or  out  of  the  harbour  from  want  of  water.  Spring  tides  rise 
nine  feet,  neap  tides  rise  to  seven  feet,  above  datum  or  low-water  springs ; they  range  about  five  feet. 
South-easterly  winds  cause  the  greatest  deposit  of  sand. 

Tlie  trade  of  the  port  was  rapidly  increasing.  Did  not  know  what  sums  were  annually  expended  in 
harbour  improvements — perhaps  100/.  a-year,  on  an  average,  for  removig  sand;  but  nearly  500/. 
a-year  had  been  expended  on  paving  the  quays  and  roadways,  if  these  might  be  termed  harbour  im- 
provements ; the  income  he  believes  to  be  about  1200/.  a-year.  There  were  no  cranes  on  the  quays, 
except  an  old  one,  which  did  not  belong  to  the  Society;  but  there  were  two  new  ones  about  to  be 
erected.  The  affairs  of  the  harbour  were  managed  by  the  Society’s  agent ; there  were  no  trustees. 

Messrs.  Crawford,  H.  Davison,  and  others,  remarked,  that  sometimes,  out  of  courtesy,  the  Pul- 
teney  Town  Improvement  Commissioners  were  asked  their  opinion;  but,  strictly  speaking,  they  had 
no  voice  in  the  management  of  the  harbour  affairs. 

Mr.  Taylor,  continued. — There  are  16  pilots  belonging  to  the  harbour,  that  is,  two  boats’  crews; 
their  charge  is  3d.  per  ton.  The  pilots  pass  no  examination,  but  obtain  their  licences  on  producing 
certificates  of  character  from  two  shipowners  and  two  shipmasters.  Neither  masters  nor  mates  of  ships 
pass  any  examination.  About  200  seamen  belong  to  the  port,  600  fishermen,  100  coasters,  and  50 
boatmen  ; the  whole  population  is  5000  persons.  The  dues  levied  are  2d.  a-ton  on  all  vessels  from 
15  to  45  tons,  and  4d.  per  ton  on  all  above  ; fishing-boats  pay  8 s,  each  the  season  ; goods  pay  id.  per 
ton  generally.  Export  dues  on  barrels  of  herrings  Id.  each;  last  season  they  amounted  to  110,006 
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barrels.  The  bye-laws  and  tolls  are  painted  on  a board  and  exhibited  on  the  quays,  according;  to  Act 
of  Parliament.  There  is  a life-boat  with  paddles,  to  be  moved  by  a crew  of  16  men,  instead  of  oars, 
constructed  by  Mr.  Bremner ; and  there  is  a supply  of  Dennett’s  rockets  kept  ready  for  use. 

Lieutenant  Medley,  R.N. — In  reference  to  Aekergill,  he  considered  that  a lauding  place,  or  low- 
water  pier,  is  much  wanted  there;  he  had  frequently  seen  the  steamers  obliged  to  go  round  there  to 
land  their  passengers.  Mr.  Bremner  had  made  an  estimate  of  such  a pier  at  7000/. ; but  he  hoped  and 
believed  that  one  sullicient  for  the  purpose,  and  lor  the  comfort  and  safety  of  passengers,  might  be  erected 
for  much  less.  He  was  of  opinion  also  that  there  should  be  a pilot-cutter  for  vessels  going  through  the 
Pentland  Firth;  the  present  row-boats  were  quite  insufficient  for  the  purpose.  A lighthouse  is  to  be 
erected  at  Noss  Head,  that  is,  the  engineer  for  the  Northern  Lights  has  visited  the  spot;  but  he 
thinks  that  Elzie  Point,  at  the  extreme  east  point,  should  have  been  lighted  in  preference.  The 
reason,  be  believes,  for  selecting  Noss  Head  was,  that  the  light  would  be  visible  throughout  Sinclair 
Bav,  which,  in  strong  N.W.  winds,  affords  good  anchorage  for  ships  bound  through  the  Firth.  From 
Tarbet  Ness  to  the  Skerries  there  is  no  light  along  a range  of  coast  of  60  miles;  and  it  is  not  sur- 
prising that  we  hear  of  wrecks  in  Sinclair  Bay,  caused  by  vessels  installing  Noss  Head  for  Duncansby 
Head  when  steering  for  the  Pentland  Firth.  The  lights  to  be  placed  at  Noss  Head  will,  it  may  be 
hoped,  remedy  this  evil.  See  Appendix  No.  284. 

The  Commissioner  stated  that  he  was  well  aware  of  Lieutenant  Medley’s  exertions  with  respect  to 
the  placing  of  this  light,  ns  well  as  for  the  benefit  of  shipwrecked  seamen  along  this  part  of  the  coast, 
and  such  conduct  was  highly  creditable  to  him. 

Mr.  David  Bremner  fully  agreed  with  Lieutenant  Medley  as  to  the  necessity  of  a decked  pilot- 
vessel  to  cruize  off  the  harbour,  ready  to  put  pilots  on  board  ships  bound  through  the  Pentland  Firth. 
Nothing  would  tend  to  raise  the  character  of  the  port  of  Wick  among  sailors  and  shipmasters  more  than 
an  active  and  efficient  set  of  pilots.  Lieutenant  Medley  had  suggested  to  the  Committee  of  the  House 
of  Commons  in  1843  the  examination  of  pilots. 

Donald  Gunn,  pilot,  confirms  all  said  above  with  respect  to  the  wants  of  the  harbour ; but  was  not 
so  clear  as  to  the  necessity  of  more  lights  along  the  coast;  nor  as  to  the  want  of  a decked  pilot-vessel 
to  cruize  outside  the  harbour.  Suppose  they  had  her,  where  was  the  low-water  harbour  in  which  she 
could  seek  shelter  in  time  of  need  ; all  are  tide  harbours  along  the  coast : and  such  a state  of  things, 
he  iliought,  would  prevent  her  use  ; in  calm  weather,  too,  a rew-bbat  would  be  far  more  convenient. 

The  Commissioner  said,  in  conclusion,  that  while  the  affairs  of  the  harbour  of  Wick,  or  Pulteney 
Town,  were  administered  by  so  benevolent  and  wealthy  a body  as  that  of  the  British  Fisheries  Society, 
he  trusted  that  it  would  not  be  left  behind  hand  in  the  x-apid  march  of  improvement  which  was  going  on 
in  all  our  harbours.  Here,  too,  there  was  additional  cause  for  exertion,  as  a large  body  of  fishermen, 
on  the  faith  of  finding  a good  harbour  under  their  lee,  had  been  induced  to  resort  to  this  part  of  the 
coast;  and  the  value  of  the  boats,  and  still  more  the  security  of  their  lives,  entitled  them  to  demand 
that  the  utmost  should  be  done  to  affinal  them  shelter  and  accommodation  that  the  harbour  was 
capable  of. 

After  the  inquiry,  the  Commissioner,  accompanied  by  Mr.  Bremner,  engineer,  Mr.  Henderson,  and 
some  other  gentlemen,  made  a personal  inspection  of  the  quays  and  harbour,  and  caused  to  be  pointed 
out  to  him  the  site  of  the  proposed  pier  from  Salmon  Rock. 


[Mr.  Rhind,  having  been  absent  from  Wick  during  the  inquiry  there , submits  the  following 
« statement] 

The  inner  harbour  of  Pulteney-town,  at  the  time  of  its  erection,  was  considered  a very  extensive 
undertaking,  and  sufficient  for  the  accommodation  and  protection  of  the  boats  and  shipping  resorting 
to  it.  Trade  progressed,  and  consequently  it  was  found  necessary  to  build  the  outer  harbour,  at  a 
cost  exceeding  20,000/. ; of  late  years,  however,  both  became  insufficient,  because  they  are  not  suited 
for  vessels  of  a large  draft  of  water,  and  cannot  contain  the  number  ot  boats  annually  resorting  to 
them  for  the  fishery.  It  is  in  contemplation  to  erect  a low-water  harbour  where  vessels  can  enter  or 
depart  at  every  state  of  the  tide.  The  bay  of  Wick  is  sandy ; and  from  the  position  of  the  entrance, 
during-  winter  storms,  sand  accumulates  in  the  harbour  to  a very  great  extent,  which  is  both  annoying 
to  the  trade  and  expensive  in  its  removal.  From  the  situation  of  the  proposed  harbour,  persons  ol  long 
residence  and  experience  in  the  place,  affirm  that  very  little,  if  any,  sand  will  be  driven  into  it  by  the 
violence  of  the  sea.  The  directors  of  the  British  Society  for  extending  the  fisheries,  &c.,  are  ready  to 
enter  into  contract  for  the  southern  portion  of  the  new  harbour,  at  which  steain-boats  and  large  vessels 
might  load  and  discharge  their  cargoes.  By  such  an  addition,  trade  would  increase,  commerce  receive 
a new  impulse,  and  the  value  of  every  description  of  property  iu  the  county  would  be  enhanced. 

Every  possible  exertion  is  made  for  the  removal  of  the  sand  by  means  of  carts,  lighters,  &c.  The 
part  of  the  harbour  most  frequented  by  theshipping,  namely,  the  North  Quay,  is  as  deep  as  at  the  time 
when  the  harbour  was  being  built : the  foundation  stones  are  level  with  the  surtace  of  the  sand  or  bottom 
of  the  harbour;  thus  obviously  showing  that  the  depth  of  water  has  not  diminished  but  increased,  aud 
such  is  the  case  in  other  parts  of  the  harbour.  That  Thomas  Stevenson,  Esq.,  C.E.,  recommends,  as  well 
as  James  Bremner,  Esq.,  C.E.,  that  the  quay  wall,  previous  to  the  excavation  of  the  low-water  tract  or 
channel  should  be  underfooted  with  stones  of  a large  size ; and  they  are  both  of  opinion  as  to  the  im- 
possibility by  artificial  means  to  obtain  permanently  any  very  appreciable  increase  of  its  depth,  and 
strongly  recommended  that  the  most  effectual  and  judicious  method  of  improving  the  port  is  by  the 
erect:on  of  the  new  harbour,  which  will  give  greater  accommodation  and  depth  of  water. 

The  harbour-master  draws  out  an  abstract  of  the  rates  and  duties  levied  in  the  harbour  annually, 
and  makes  oath  that  he  collects  them  agreeably  to  Act  of  Parliament,  and  allows  no  evasion  of  them 
directly  or  indirectly.  The  superintendent  of  the  harbour  works  keeps  an  account  of  the  labour  per- 
formed, pays  the  men,  in  presence  of  the  deputy  harbour-master  and  clerk.  These  accounts  are  at- 
tested by  them  as  to  their  accuracy.  The  tariff  of  dues  is  considerably  under  those  of  any  other  port; 
the  articles  required  for  our  staple  trade,  the  fisheries,  such  as  empty  barrels,  hoops,  staves,  headings 
billet  wood,  and  burn  wood,  are  exempted  from  the  payment  of  any  dues,  and  3s.  only  charged  from 
feuars  for  boats,  and  Id.  per  barrel  on  herrings  shipped,  and  4 d.  per  ton  on  coal,  lime,  salt,  &c.  Xhe 
harbour  accounts,  showing  the  receipts  and  expenditure,  have  to  be  examined  annually  by  an  auditor,  ap- 
pointed by  the  Lord  Advocate,  and  lodged  with  the  sheriff  clerk  of  the  county,  for  the  use  of  the  public. 


Appendix  C. 
Wick. 

No.  282. 

Evidence  taken  on 
tlie  21st  September, 
18-16. 


Rhind’s  statement 
on  the  Harbour. 
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Appendix  C. 
Wick. 

No.  282. 

Rhind’s  statement 
on  the  Harbour. 


The  revenue  in  1844  was 

1845  , , 

1846  ,, 


£■  *.  d. 

1,251  16  9 
1,207  3 4 
1,334  0 9 


The  expenses  for  repairing  the  quays,  roads,  communicating  with  the  harbour,  and  for  the  remn  i 
of  sand,  would  average  300/.  per  annum.  moval 

An  iron  crane  of  great  power  is  erected,  and  another  one  is  on  the  spot  to  be  placed  on  the  oua 
a life- boat  is  in  readiness  when  required,  and  promises  to  be  very  useful  in  cases  of  necessity  Rn  iV 
are  on  the  spot.  3 * x'-0CKets 

It  is  to  be  regretted  that  there  is  no  low-water  harbour,  or  harbour  of  refuge  on  this  coast  wher 
\essels  and  boats  can  shelter  on  all  occasions  of  distress  and  at  every  stage  of  the  tide  In  the  W t 
district  there  are  about  1000  boats  engaged  in  the  herring  fishery,  with  five  men  in  each  boat-  4m 
boats  land  their  herrings  in  the  harbour.  ’ 

I send  you,  in  a separate  paper,  an  account  of  the  calamitous  disaster  of  the  boats  on  the  CnitWc 
in  August,  1845.  “ness 


now  tne  men  ana  boats  would  be  preserved  in  case  of  a storm  is  a matter  worthy  of  n-reat  consider- 
ation. In  my  opinion,  the  most  efficacious  method  for  preventing  such  another  catastrophe  would 
be  by  forming  Wick,  or  some  such  other  hay,  into  a harbour  of  refuge.  Sinclair’s  Bay  is  certain! vtho 
best  on  this  coast,  if  done  on  an  extensive  scale.  J y e 

Wrecks  frequently  took  place  in  Sinclair’s  Bay ; but  as  a light  is  now  being  erected  on  Noss  Head  bv 
the  Northern  Commissioners,  it  is  hoped  it  will  be  a preventive  in  future  to  vessels  takino-  one  head- 
land for  another  in  sailing  for  the  Pentland  Frith.  ° 

There  have  not  been  40  tons  of  sand  thrown  over  the  harbour  wall  for  many  years  and  am, 
pe.s.m  stating  otherwise  does  not  state  the  fact.  The  sand  is  all  carried,  making  up  ground  on  the 
river  nde,  within  an  enclosure.  ° 1 ° Qe 


JoSlAH  RhIND. 


Return  relative  to  Acts  of  Parliament,  Reports,  §c. 

No.  283.  ®IR’  Whitehall,  April  7,  1845. 

Return  relative  to  In  obedience  to  the  instructions  issued  from  the  Home  Office,  in  conformity  with  the  resolution 

Am  of  Parliament,  of  the  House  of  Commons,  dated  August  9th,  1844,  I have  now  the  honour  to  state,  that  the  harbour 
of  1 ulteney  Town,  Caithness,  is  under  the  control  of  the  Directors  of  the  British  Fisheries  Society 
acting  under  the  authority  of  an  Act  passed  in  the  year  1814,  intituled,  ••  An  Act  to  enable  the  Governor! 
Deputy  Governor,  and  Directors  of  the  Society  called  the  ‘British  Society  for  encoding  the  Fisherte 
and  improving  the  Sea-coasts  of  this  Kingdom,’  to  levy  certain  rates  and  duties  on  Vessels  frequenting 
their  Harbours ; and  also  under  the  authority  of  the  Act  7 and  S Viet.  cap.  52,  intituled  “An  Act  to 
explain  and  amend  the  Acts  incorporating  the  ‘ British  Society  for  extending  the  Fisheries  and  improv- 
ing the  man-coasts  of  the  Kingdom  ; for  enlarging  and  improving  the  harbour  of  Pulteney  Town,  in  the 
county  of  Caithness-,  and  fot  lighting,  cleansing,  and  improving  ilia  said  town,  and  belter  supplying  the 
same  with  Water.  I have  the  honour  also  to  forward  herewith  copies  of  plans  of  the  harbour  and 
port,  prepared  by  Mr.  John  Gibb  of  Aberdeen,  civil  engineer,  and  by  Mr.  James  Bremner  of  fel, 

, engineer  each  of  which  also  embraces  certain  proposed  extensions  of  the  works,  these  being  the 
2 the  harbour6  P“S'SS'°°  °f  the  dlrMtCi,s  ’'■nab  exhibit  accurately  the  present  depth  of  water  in  and 

Complaints  have  been  long  and  justly  made  of  the  harbour  of  Pulteney  Town,  in  respect  of  the  in- 
convenience  arising  from  the  accumulation  of  sand,  by  which  the  access  to  the  harbour,  and  even  its 
outer  basin,  are  always  more  or  less  impeded,  and  the  traffic  is  greatly  interfered  with,  steam-boats  being 
= rppr°achn-  passengers  or  cargoes;  and  next,  in  respect  of  the  insecurity  of  vessels 

cveiun  the  outer  basin,  at  times  when  a heavy  swell  comes  in  from  the  north-east, 
bait!!,  a,i. lneonye.hlsiioeB  had  been  experienced  from  the  time  of  the  original  construction  of  the 
harbour,  then  cons, sting  of  one  basm  only.  These  the  director,  hoped  to  obviate  by  the  construction  of 
the  second  or  outer  basin.  They  have  been  disappointed;  and  they  now  have  before  them  for  coosi- 
„?“!£?  it  designs  exhibited  In  the  accompanying  plans  for  remedying  these  evils,  by  the  constraction 
h ishrnem  f“h  ln,  qoePer  ’"‘T  °f  a”d  maintaining  the  existing  works  and  esta- 

tk.  wTf  f7,Sb  3 !?"S  ha?  hwn  48’000li  the  dues  received  about  27,000f.  The  estimate  for 
the  whole  of  the  proposed  extension  is  26,900/. 

dJlfeC,0r!arer  p“ion  ?f  “ by  Mr.  Gibb,  recommending  the  use  of  lighiers  and  a 

1,  ! S-o^b3  H &7h?  r™°,V!j  of  tlc  aand  instead  of  earls,  to  which  this  operation  hid  till  lalely 
o7‘au  rt,  H calculates  the  cost  of  removal  at  16941.  and  of  subsequently  keeping  it  clear  at  SOI. 
* etnmraetion  o?.“i.  t m embankments  for  building  ground.  He  further  recommends 

lionr  omni  ith  f t *7  ,7  r*®  7 *1*®  P01n*  shown  in  his  plan ; as  in  his  opinion,  the  present  har- 

which  h.  e f0U1"dal le  dred8ed  deep  enough  to  admit  steamboats  of  the  site 

which  he  anticipates  will  be  generally  adopted  for  the  coast  trade. 

,hT"‘r  d'taatots  expect  shortly  to  receive  a Report,  explanatory  of  the  reasons  for 
cVippledgtl,e  uulhy  h"b°U'  "mb°  “emp'  ft°m  ,he  mischiefs  which  have 

2**  Son.  B.  Manners  Sutton.  1 ba"’  S]4ITH> 

Secretary  of  British  Fisheries  Society. 
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No.  284. 

Extracts  from  Lieut.  Medley’s  Official  Correspondence  with  the  Comptroller- General  of  the  Coast 
Guard  and  the  Admiralty , respecting  Harbours,  Lights,  Pilots,  fyc. 

Freswick,  Caithness,  April  10,  1840. 

Vessels  from  the  southward  are  either  of  the  outward  or  east-country  foreign  trade ; these, 
with  even  a leading  wind,  unless  very  strong,  rarely  attempt  Pentland  Firth  until  the  turn  of  tide,  con- 
sequentlv.  in  light  or  contrary  winds,  they  generally  anchor  in  Sinclair's  Bay.  In  this  Bay  the  facili- 
ties for  smuggling,  in  the  character  I have  before  mentioned,  are  great,  from  its  proximity  to  Wick, 
where  purchasers  may  at  at  all  times  be  found,  both  for  spirits  and  Baltic  produce. 

Ackergill,  I am  informed,  is  selected  as  a harbour  of  refuge,  possessing  more  advantages  than  Wick, 
both  as  to  outward  and  inward  shelter ; this,  in  my  opinion,  should  be  the  head  station,  as  commanding 
Sinclair’s  Bay,  and  as  being  within  easy  distance  of  the  custom-house. 

Within  the  half-year  there  has  been  no  less  than  100  sail  of  vessels,  wind  bound,  at  anchor  in  Sin- 
clair’s Bay;  atone  time  no  less  than  40,  often  10,  mostly  from  the  Baltic;  these  vessels,  1 have  found, 
frequently  pay  their  pilots  with  perhaps  deck  cargo  in  lieu  of  pilotage.  Vessels  from  America,  timber 
laden,  get  rid  of  their  deck  lumber  in  either  this  way,  or  by  previous  agreement  their  spars  and  timber- 
ends  are  disposed  of,  and  thus  evade  the  duties  beyond  our  power  of  prevention.  Coal,  another 
article,  although  of  the  least  importance,  lias  been  brought  on  shore  to  this  place  for  sale,  and  lias 
been  taken  by  the  pilots  in  lieu  of  money,  which  was  not  obtainable  from  the  vessels  which  they  had 
taken  through  the  Firth. 


To  the  Right  Honourable  the  Earl  of  Haddington. 

My  Lord,  Freswick , by  Wick,  November  26,  1844. 

Adverting  to  the  subject  of  a former  letter  I had  the  honour  to  address  to  your  Lordship,  of 
the  necessity  for  a light  on  Noss  Head,  and  seeing  no  steps  taken  towards  so  desirable  an  object,  and 
it  being  reported,  but  with  what  truth  I will  not  hazard  an  opinion,  that  if  a lighthouse  could  not  be 
had  on  Sarclet,  there  would  be  none  at  all,  I take  the  liberty  of  enclosing,  for  your  Lordship’s  informa- 
tion, a statement  of  six  casualties  and  wrecks  since  the  3rd  of  September  last — two  of  which  were  total 
wrecks  ; one  with  the  loss  of  all  her  crew  except  one  man ; two  were  lost  close  to  the  south  side  of  the 
Head  ; the  remainder  to  the  northward.  The  vessel  noted  on  the  11th  instant  was  a foreigner;  and 
had  she  gone  on  shore,  from  which  she  had  a very  narrow  escape,  none  could  have  lived  to  have  told 
the  tale,  although  it  was  daylight. 

My  Lord,  I have  sought  no  commendation — have  been  ambitious  of  no  praise  or  reward ; but, 
observing  in  the  papers  that,  on  Her  Majesty’s  visit  to  Dundee,  approbation  was  expressed  of  the 
manner  in  which  tne  Tay  was  buoyed,  in  common  justice  to  myself  I am  bound  to  lay  before  your 
Lordship  the  following  statement : — 

In  October,  1835,  I joined  the  Weslhaven  station  on  the  right  bank  of  the  river  Tay ; in  the  period 
of  the  three  following  years,  no  less  than  23  sail  were  wrecked,  and  the  greater  part  of  the  crews 
perished.  I wrote  to  the  Trinity  Board ; my  letter  was  referred  to  the  Northern  Lights  Commis- 
sioners, who  directed  their  engineer  to  examine ; he  reported  the  Tav  to  be  t£  well  buoyed  and  lighted,” 
although  at  that  time  there  were  only  two  or  three  buoys  (I  believe,  two).  Still  wrecks  went  on.  I 
then  interested  the  member  for  Perth,  Mr.  Kinnaird,  on  the  subject,  who  wrote  to  Lord  John  Russell, 
then  Secretary  of  State.  I will  not  trouble  your  Lordship  with  every  detail,  but  in  the  end  I was 
asked  my  views ; I simply  recommended  a sufficiency  of  buoys,  of  black  or  red  on  one  side,  and 
chequered  on  the  other,  and  periodical  surveys.  It  was  adopted;  since  which,  I am  informed,  no 
wreck  of  any  importance  has  taken  place,  and  certainly  no  lives  lost.  I have  not  the  account  of  the 
wrecks  to  forward  to  your  Lordship,  having  left  it  with  the  Committee  of  Shipwrecks  of  the  House  o‘ 
Commons  in  1843,  but  Lord  Kinnaird  gave  me  his  kind  assistance,  and  can  vouch  for  the  truth  of 
this  statement. 


To  Rear-Admiral  Bowles,  C.B. , M.P.,  Chairman  of  the  Tidal  Harbours  Commission. 

Sir,  August  22,  1845. 

The  recent  awful  calamity,  attended  with  loss  of  life,  boats,  and  nets,  by  bad  weather,  at  Wick, 
last  week,  I hope  will  be  received  as  my  apology  for  troubling  you  as  Chairman  of  the  Tidal  Harbours 
Commission. 

I have,  Sir,  on  more  than  one  occasion,  called  the  public  attention  to  Sinclair’s  Bay,  and  have 
brought  under  Lord  Haddington’s  notice  the  necessity  of  a lighthouse  on  Noss  Head — fixe  headland 
that  forms  it,  also  the  Bay’s  eligibility  for  a harbour  of  refuge ; I feel,  Sir,  more  justified  in  calling 
your  attention,  as  the  survey  of  the  Bay  is  now  complete,  and  the  officer  who  performed  that  duty  coin- 
cides with  my  opinion  as  to  the  necessity,  and  points  out  a spot  where  a pier  on  an  excellent  founda- 
tion might  be  erected  at  little  expense,  and  carried  out  from  2J  fathoms  to  6 fathoms  water. 

When  I joined  this  station,  in  1840,  I presume  the  number  of  herring-boats  that  rendezvoused  at 
Wick  might  be  about  800,  now,  I believe,  they  exceed  1200.  The  harbour  of  Wick  is  very  Small  for 
so  large  a number  in  addition  to  its  ordinary  trade  ; besides,  it  is  becoming  each  year  more  difficultof 
access  from  the  deposit  of  sand  from  the  river  ; and  were  this  not  the  case,  it  never  can  be  useful  as  a 
harbour  of  refuge,  as  its  entrance  is  very  narrow  and  shallow,  such  as  no  master  would  be  justified,  na 
running  for  in  a gale  with  any  sea  on.  I am  told,  but  with  what  truth  I cannot  pretend  t®  say,  that  in 
answer  to  a petition  to  Parliament,  a grant  of  money  was  made  to  improve  the  place;  while  I am  also 
informed,  that  each  improvement  by  pier  building  that  has  been  made,  has  only  tended  to  make  it 
worse.  I may  be  opposed  in  this  opinion  by  the  Fishery  Board  and  the  inhabitants— ^their  motives 
may  be  understood ; I speak  as  a naval  officer,  independent  of  motive,  and  from  my  situation  in  the 
Coast  Guard  ; and  as  Agent  of  the  Shipwreck  Fishermen  and  Mariners’  Benevolent  Society,  I am 
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Appendix  C.  enabled  to  "lean  the  unbiassed  opinion  of  the  fishermen  themselves ; and  I presume  to  offer  as 
~ — opinion,  that  any  outlay,  on  Wick  Harbour  would  be  a waste  of  money,  while,  on  the  other  hand  fT'l 

WrCK~  half  the  money  that  has  been  already  expended  been  laid  out  in  a pier-harbour  at  Acker"ill  in’ Si 

No,  284.  clair’s  Bay,  which  is  two  miles  bv  land  from  Wick,  a harbour  might  have  been  formed  without  fear"!’ 

Medley,  on  Har-  filling  up.  capable  of  taking  vessels  of  any  draft  of  water  at  any  time  of  the  tide,  and  treble  the 

bours.Lights, Pilots,  number  of  boats  that  now  resort  to  Wick.  At  this  place  the  steamboat  now  delivers  and  receives  her 
&c.  ' cargo  when  she  cannot  approach  Wick.  Again,  Sir,  opposite  Ackergil],  about  four  miles  distant,  is  the 

pretty  tidal  harbour  of  Keiss,  dry  at  low  water  ; there  are  17  large,  and  6 small  boats,  out  of  that 
place.  I am  informed  that  the  harbour  works  cost  between  2000/.  and  SOOOf. ; about  2000/.  more 
laid  out  in  improving  it  would  make  Sinclair’s  Bay,  as  possessing  these  two  places  of  refuge,  a place 
of  the  utmost  importance  on  this  east  coast  and  iron-bound  shore,  besides  becoming  places  of  retreat  in 
the  fishing  season.  Sinclair’s  Bay  is  about  seven  miles  wide,  with  an  out-set  of  tide  on  cither  tack 
that  any  vessel  may  work  out  of  it;  it  possesses  good  holding  ground,  is  free  from  any  hidden  dano-er' 
and  is  only  open  to  winds  from  E.N.E.  to  S.S.E. 

I beg,  Sir,  you  will  receive  my  apology,  as  actuated  by  desire  of  good  nrisiug  from  the  la!e  losses 
I see  and  know  the  conflicting  private  interests  that  militate  against  a public  good;  but  I sincerely 
hope,  Sir,  through  your  instrumentality,  some  steps  may  be  taken  to  prevent  a recurrence  of  such 
damages  that  now  happen  to  a most  important  staple  of  the  kingdom,  occasioning  with  it  also 
although  in  humble  life,  much  domestic  affliction. 


Letter  of  T/tafiks  from  the  Shipowners  and  Masters  of  Banff . 

Sir,  February  17,  1845. 

We  had  the  pleasure  of  forwarding  to  the  Commissioners  of  Northern  Lights  a Memorial 
through  von,  pointing  out  the  public  advantage  of  having  the  site  for  a lighthouse  on  Noss  Head  iu 
place  of  Sardet  Head ; and  your  indefatigable  exertions  in  support  of  the  said  Memorial,  and  to 
promote  a public  good,  having  now  come  to  our  knowledge,  we  think  it  our  duty  to  return  you  our 
warmest  thanks. 

W.  Scott.  Provost. 

To  Lieut.  Ed.  Medley.  B.M.  James  McDonai.d,  Lloyd's  Agent  and  Surveyor. 

W.  Hossach,  Shipowner,  and 
Thirty-six  others. 


To  the  Bight  Honourable  Earl  of  Ellcnborough,  First  Lord  of  the  Admiralty. 

My  Lori>,  May  8,  1846. 

Upwards  of  two  years  ago  I had  the  honour  to  bring  under  the  notice  of  Lord  Haddington 
the  necessity  of  a lighthouse  on  Noss  Head,  having,  during  a period  of  four  years’  residence  in  the 
Coast  Guard  at  Freswick,  witnessed  its  necessity,  from  the  number  of  wrecks  during  that  period;  and 
in  this  opinion  I was  supported  by  a Memorial  sent  to  me  to  forward  to  the  Northern  Lights  Commis- 
sioners, by  50  owners  and  shipmasters  of  the  port  of  Banff,  besides  letters  on  the  subject  from  Sun- 
derland and  Liverpool. 

At  the  period  I allude  to,  a light  was  contemplated  to  be  erected  at  a place  called  Sarclet  Head; 
private  interest,  not  public  good,  was  here  studied.  I opposed  it ; hence  arose  the  support  I received 
from  the  ports  before  named.  The  subject  was  referred  to  the  Trinity  House  and  to  the  Ilydrographer, 
who  decided  on  Noss  Head  as  the  place  for  a lighthouse. 

Since  the  commencement  of  the  present  year  I have  been  removed  to  this  place,  close  to  the  vicinity 
of  Noss  Head.  In  the  short  period  of  my  residence  here,  I have  been  more  and  more  confirmed  in 
me  opinion  I before  entertained.  The  season  of  the  Baltic  trade  is  now  commencing,  to  which  Noss 
Head  is  the  great  land-fall  to  the  homeward-bound  trade;  each  year  brings  with  it  its  disasters, 
which  would  be  obviated  by  the  light,  and  which  would  have  been  erected  long  ere  this,  I feel 
assured,  had  the  same  influence  been  exerted  for  Noss  Head  as  was  used  for  Sarclet. 

I must  entreat  your  Lordship’s  pardon  for  the  liberty  I have  taken  in  bringing  the  subject  under 
your  Lordship’s  notice ; but  I feel  it  is  my  bounden  duty  as  a naval  officer  in  charge  of  the  coast,  and 
avmg  for  six  years  and  upwards  witnessed  wrecks  and  casualties  arising  from  the  want  of  the  light, 
en  reat  your  Lordship,  as  conservator  of  the  coast  of  the  kingdom,  to  be  pleased,  now  the  site  is 
e ermmed  upon,  to  cause  such  acceleration  of  the  progress  of  the  work  as  may  seem  to  your  Lord- 
ship  most  expedient  for  so  desirable  an  object. 


Extracts  from  Letters  respecting  Pilots. 

^IRs  tot  r • • i . . . , December  17,  1842- 

pvfrQHmN  1 t!11f-stai10n-’  of  course  my  first  inquiry  was  as  to  the  nature  of  smuggling. 

Srned'lw  .1  r' h*Ts  pilots'  me  much  useful  information.  B*  them  I 

ST'S  he  P'.u‘S  "e  I”"11  for  ,heir  pilotage,  iu  part  money,  in  part  stork  or  cargo ; this 

“T,  aad  was  last  yea,  reported  in  my  official  Hearts  on 

Smuggimg.dated  the  10th  of  October.  I also  found  that  the  description  of  boat  generally  used  by  the 
l™ir,S’iT-  hrtPOVe'ty’S^Tfy.rraS!leasto“'lsi»”m"*l«^oflife»nnn>l'y;  last  year  two  boats 
were  lost  off  this  station— one  with  the  whole  crew,  this  being  their  second  boat;  the  crew  of  the  otttier 
boat  were  saved  by  a merchant  vessel;  for  these  people  I obtained  101  from  the  Shipwreck  Fisher- 
Tolr  , y’  d *"  i”5"1?1!"  offioe-  With  this  mone,  (inslead  of  being  paid  lo  the  crew), 

m order  to  ensure  an  efficient  boat,  I had  one  built  of  good  siae,  and  complete  in  everything  for  the 
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service  of  piloting ; and  the  result  has  been.  I am  informed,  that  she  has  averaged,  for  the  crew  of 
six  men,  during  a season  of  six  months,  25/.  per  man.  The  poverty  of  the  pilots,  and  the  insuffi- 
ciency of  the  boats,  arise  from  their  being  paid,  as  I have  before  stated,  and  sometimes  not  paid  at  all. 
When  they  board,  if  the  tide  is  fair  for  the  Firth,  its  rapidity  is  such  that  sometimes  they  cannot  stop 
to  make  a bargain ; and  when  they  get  through,  if  they  will  not  take  what  is  given  and  go  on  shore, 
thev  are  often  obliged  to  go  on  with  the  vessel  to  her  destination,  and  get  home  how  they  can. 
Ti  ere  are  several  who  have  been  taken  to  America  ; one,  I know  of,  to  Iceland  ; and  many  to  various 
parts  of  England ; and  as  these  men  have  not  branches,  they  cannot  recover  travelling  expenses ; 
their  wives  and  families,  meanwhile,  are  in  a stale  of  destitution,  and  of  wretched  uncertainty  as  to 
their  fate.  Some,  again,  have  been  paid  with  slips  of  paper,  payable  in  various  parts  of  England ; 
three  or  four  of  these,  under  2/.,  I took  on  myself,  last  year,  the  responsibility  of  negociating,  to  assist 
the  holder’s  need.  Another  evil  from  the  system  of  paying  in  part  money  and  kind,  was  reported  to 
me  on  the  24th  by  a letter’  to  one  of  the  crew.  A man  from  this  place  took  a barque  through 
on  Sunday;  lie  was  landed  at  Thurso  with  as  much  beef  as  he  could  carry,  some  tea,  and  3/.,  and  in  a 
few  hours  he  had  not  a sixpence. 

The  system  of  paying  from  stores  or  cargo  is  an  infraction  of  the  revenue  laws,  and  fraudulent  to  the 
owner,  who  probably  is  charged  the  full  amount  of  pilotage ; it  is  injurious  to  the  pilot,  as  it  naturally 
compels  him  to  smuggle,  and  at  least  to  sell  at  an  under  price  what  lie  obtains  for  his  labour,  under  a 
fear  of  detection  and  punishment  for  a breach  of  the  revenue  laws.  To  prevent  these  evils,  and  to 
place  the  pilotage  of  the  coast  under  legislative  protection,  was  my  object  last  year,  observing,  by  the 
papers,  that  there  was  a Committee  of  the  House  of  Commons  sitting  on  the  subject  of  Pilotage,  but 
it  closed  its  labours  almost  as  soon  as  I heard  of  its  existence.  I have  had  the  pleasure  of  conversing 
with  Mr.  G.  Traill,  late  M.P.  for  the  county,  on  the  subject,  who  wished  me  to  submit  this  statement, 
and  my  remarks  to  him,  which  I have  declined  doing,  until  I should  find  a proper  opportunity  of  first  sub- 
mitting them  for  the  honour  of  your  consideration ; that  opportunity,  Sir,  has  presented  itself,  by 
your  sanction  of  a telegraph,  thus  evincing  your  favourable  disposition  towards  everything  promoting 
the  interests  of  the  commerce  of  the  country. 

The  plan  I would  submit  to  remedy  the  evils  complained  of  is  very  simple  ; namely,  every  person 
now  practising  as  a pilot  should  be  allowed  his  certificate  of  enrolment,  which  should  be  the  master’s 
guarantee  for  his  abilities;  every  master  should  be  compelled  to  take  a pilot;  tonnage,  instead  of 
draft  of  water,  should  carry  pilotage;  and  every  pilot  should  provide  himself  with  blank  certificates, 
something  after  the  manner  of  those  used  in  the  navy,  which  the  captain  should  sign,  and  any  bank 
would  negociate  them ; from  the  amount  of  pilotage  a sum  should  be  deducted,  to  form  a fund  to 
enable  the  rising  generation  (who  should  be  compelled  to  serve  an  apprenticeship)  to  pay  the  expense 
of  an  examination,  which  should  entitle  them  to  a branch.  Protection  they  have  not  now;  conse- 
quently, when  taken  from  their  native  land,  they  have  no  power  to  enforce  travelling  expenses  for 
their  return.  The  moral  good  likely  to  result  from  some  plan  of  this  kind  would  be  obvious  in  a very 
short  time ; and  I most  sincerely  trust,  Sir,  although  this  subject  may  not  be  in  strict  accordance  with 
my  line  of  duty,  yet,  as  it  bears  some  relation  to  it,  its  importance  will  be  honoured  with  your  consi- 
deration, and  the  motive  accepted  as  an  apology  for  the  liberty  I have  taken  in  trespassing  on  your 
valuable  time. 


December  17,  1842. 

As  regards  the  Pentland  Firth,  I find  that,  in  addition  to  what  I have  before  stated  respecting 
the  payment  of  the  pilots,  many  instances  of  imposition  have  occurred.  Under  the  supposition  that 
the  pilots  could  neither  read  nor  write,  they  have  been  called  upon  to  make  their  mark  to  receipts  for 
larger  sums  than  have  been  paid  them.  Remonstrance,  when  such  frauds  have  been  discovered,  has 
been  useless ; as  wind  and  tide  would  admit  of  no  delay,  the  pilots  have  been  compelled  to  take  the 
sum  offered,  with,  perhaps,  spirits,  or  some  article  of  stove  or  cargo,  as  a quietus.  I have  known  16s. 
given  for  pilotage,  and  a boat-load  of  coal — an  article  utterly  useless  to  the  poor  fellows  in  a district 
where  peat  only  is  burnt.  I have  heard,  also,  of  spars,  bars,  and  various  other  articles,  being  disposed 
of  in  this  way  ; thus  a double  fraud  is  committed — one  on  the  owner,  by  charging  in  the  ship’s  dis- 
bursements more  for  pilotage  than  has  actually  been  paid ; and  another  on  the  pilot,  for  not  giving 
him  a fair  recompense  for  his  labour,  or  for  his  risk  and  services  combined.  The  revenue,  too,  is 
defrauded  by  the  relanding  of  goods,  and  the  law  violated  by  breaking  bulk;  I leave  out  of  the  ques- 
tion the  loss  sustained  by  the  owner  or  consignee. 

These  cases  may  appear  trifling  and  unworthy  of  notice ; but  however  limited  may  be  the  imposition 
in  this  or  that  individual  instance,  such  frauds,  in  the  aggregate,  become  of  serious  import  to  all  parties 
concerned  : they  may  also  lead  in  some  instances  to  grosser  peculat'ons. 

My  remarks,  as  regards  an  efficient  system  of  pilotage,  will  be  thought  lightly  of,  I know,  by  those 
who  live  chiefly  by  the  misfortunes  of  others  : I mean  that  class  by  whom  a wreck  is  considered  a 
godsend. 

It  is  to  the  merchant,  shipowner,  and  underwriter  I appeal;  their  interests  are  identified  with  those 
of  the  pilot.  We  have  various  institutions  in  this  country  connected  with  the  saving  of  life  from  ship- 
wreck ; but  if  proper  precaution  were  taken  in  the  outset  in  reference  to  pilots,  much  valuable  property 
and  life  might  be  saved,  and  less  claim  needed  on  the  philanthropy  of  those  excellent  charities.  I have 
now  a list  before  me  of  24  total  wrecks,  and  of  16  vessels  that  have  been  on  shore  and  experienced 
more  or  less  damage  in  the  neighbourhood  of  the  Pentland  Firth,  within  the  last  10  years.  Some 
vessels  I could  trace  as  having  bad  pilots,  but  they  were  young  men  of  no  experience,  who  were  taken, 
on  the  emergency  of  the  moment,  from  boats  when  fishing. 


To  the  Comptroller-General  of  the  Coast  Guard. 


I have,  &c., 

Edward  Medley,  Lieut.  R.N., 

Inspecting  Officer  of  Coast  Guard. 


3 B 
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-Report  0/ Messrs  Stevenson,  on  the  proposed  Plan  for  improving  the  Harlow  of  Pultencn  T 

Wich.  0wn> 

Edinburgh,  February  S,  1847. 

On  the  18th  of  May,  1846,  Mr.  Thomas  Stevenson,  agreeably  lo  arrangement  insnect 
harbour  of  Pulleney  Town,  and  in  our  report  addressed  to  Provost  Rhind,  of  date  13th  fr  the 

which  was  drawn  up  in  consequence  of  that  visit,  we  gave  the  following  as  our  opinion  • JUne’ 

“ Afler  maturely  considering  the  present  harbour,  with  reference  to  its  past  history  its  present 
and  its  situation,  we  are  of  opinion,  that  if  the  British  Fishery  Society  have  funds  at  disposal  sufT  ' 
to  build  the  proposed  new  harbour  (the  plans  for  which  we  understand  are  about  to  be  submitted ' T' 
public  contract),  they  cannot  enter  ou  a work  more  likely  to  improve  the  trade  of  Wick.”  °r 

The  harbour  here  alluded  to  was  designed  by  Mr.  James  Bremner,  who  proposed  to  execute  th 
work  by  means  of  his  ingenious  application  of  caisson  building,  for  which  he  holds  a patent  • but,! 
considerable  doubts  were  entertained  by  the  Society  as  to  the  propriety  of  embarking  in  a new  I,! 
untried  mode  of  working,  our  attention,  on  n late  visit  to  Wick,  was  again  directed  to  the  state  1 f th 
port,  and  on  this  occasion  we  were  instructed  by  Mr.  Traill,  M.P.,  and  Provost  Rhind,  to  make  am  ! 
wtfrf U 3nd  estlinilte  for  tlle  Proposed  new  harbour,  according  to  the  usual  mode  of  constructing  such 

In  consequence  of  these  instructions,  we  have  very  carefully  reconsidered  this  subject,  and  W* 
made  the  accompamng  designs.  The  positions  aud  directions  of  the  piers,  as  laid  down  on  Mr 
Bremner’s  plans,  cannot,  in  our  opinion,  to  obtain  the  same  amount  of  accommodation,  be  in  anv 
material  degree  improved.  They  have  obviously  been  chosen  after  careful  consideration,  coupled  with 
correct  local  knoweldge  <>*  all  the  bearings  of  the  case,  and  we  have,  therefore,  in  our  extended  de-oo-n 
selected  nearly  the  same  site  for  the  works  referred  to  in  this  report,-  and  delineated  in  the  accomnanv- 
mg  drawings,  as  ne  are  of  opinion  that  they  are  judiciously  placed,  not  only  lor  the  purpose  of  with- 
standing the  sea,  but  of  preventing  sand  from  accumulating  in  the  new  harbour : and  we  have  therefore 
in  this  report  only  to  advert  lo  what  appears  to  be  the  most  advisable  method  of  executing  the  works’ 
The  bay  of  Y\  lek  is  very  much  exposed  to  easterly  gales,  and  its  funnel-shaped  outline  cannot  fail 
e^deTas  ieo,SefVenty  ^ the  site  °f  the  Arbour  ’ b"‘>  on  this  account  it  may  be 
T ■0"'ably  “ ed  f“r  ““WS  "»  marine  '™rks.  it  nevertheless  possesses  a mosUm! 

}“„  «■  “d.'rl,ase  !!V  s q.uar,,es-  effettl  malerials  not  only  of  a durable  nature,  and  in 

ns.?mhl«t"’i b req"m"e  1 Ule or  "Oil ressinj, anti  capable  of  being  easily  and  cheaply 

assembled  togethei  in  the  construction  of  piers  or  quay  walls.  J y 

bv  Mr  B^mnerdS«UH,y  efp e«enced  while  carrying  on  the  south  pier  of  the  present  harbour,  as  slated 
y Mr.  Bremner,  was  the  short  time  (only  twenty-four  weeks  in  the  year)  in  which  (he  work  could  be 
C?lJddirTr6e’.|nd  i;np°SSibility  in  ma“y  cases  ol'  getting  the  building  properly 
donj  before  almost  n h'0’"'  “,*”?*  »f »'"!cr°r  autumn  should  occur,  when  much  damage  was  oflej 
means  (such  a, landing  the  unfluished  work  with  chains)  could  be  applied. 
tl,,  ™ ' ■ , h ’ j ",stan“  “ vecorded  of  a gale,  followed  by  a sudden  rise  of  the  sea,  which  in 

“ “ °l  .1”°  tld*s  “"sed  damage  at  the  south  pier  to  the  amount  of  no  less  than  5,0001.  It 

The'ireat  wanTwb°c^nhC*ST  h"  lhn*  led  Mr.  Bremner  to  resort  to  the  application  of  caissons, 
of  the p“V Z l?seahso„PPor  ? T e"  felt’  mea,ls  °f  iamiding  alld  dosing  in  the  ehd 

which  should  he  eomnl  t ’ JaEt-  S0  oe,  means  of  depositing  successive  portions  of  the  structure 
works  a desideratum,  indeed,  to  which  all  marine 

this  difficulty  though  IhpJ  ‘ It  b&  adoP  1011  caissons,  however,  for  the  purpose  of  overcoming 
X successfu  in  son.e  sheltered  situation,,  is  an  experiment 

posed  a situation  as  that  of  Wc^Bey.  Pr“de"‘  Br'“Sl“  S°™1Jr  IO  teS1  for  lhe  first 

in  which^rerenrewnmrfih  wliah  propose,  we  beg  leave  to  refer  to  the  accompanying  drawing's, 
two  piers  marked  A.  and  B.  res’pec'dvef^"5  ‘ mod,li'd  desiSn-  Th»  design  consists  of 

made  for  vision  the  divinn-hed  ^n'f  °P  w?rks’  ni;iy  ke  *lare  staled,  that  though  provision  is 

other  parts  ofthe  work  we  it  th  °rminj?  tbe  Pou  Nation  of  the  pier  heads,  and  also  to  some  extent  in 
^ U,a‘  °>»  part  of  the  talus  walls  should 

should  it  be  difficult  nm»„  . ?\in®  : °,ni  barSes  or  otherwise,  stones  of  a very  large  size ; and 
large  masses  consistiwrnf  re.]ma  er,sds  of  the  size  necessary  to  resist  the  sea,  we  propose  to  use 
budding  which  wT  W LeW ‘—Si] “d,  C0”r'ed  l?Selhar  iron  bolts,  a system  of 
provided  for  in  our  eSafe  ^ emPloyed  at  Portrush  Harbour  in  Ireland.  It  is  also 

together  with  iron  bars  somewhat  1VV  h,°W  Water  tbe  wboIe  face-work  of  the  pier  shall  be  connected 
of  a much  ^ “‘h  ^ “ 

once  closed  in,  but'^vhet^rpbr^of^urh^117  ll- “■  and.?ftlt>  makes  remarkably  strong  work  when  it  is 
gale,  the  waves,  as  might  lmexnected  !sassailed  whi.le  in  an  unfinished  state  by  a sudden 

those  courses,  which  in  themself  h,  ’ ar^  to~  . to  rem°ve  with  gTeat  rapidity  one  after  another  of 
closed  in  at  both  ends  might  have  Ye  not  sufficient  weight  to  resist  such  force,  but  which,  had  they  been 
With  such  a method  of  construction  resis'f d attacks  of  similar  or  even  much  greater  severity, 

cost,  the  building,  we  are  convinced  ’maTb  ' as.tbat  ProPose^  which  adds  comparatively  little  to  the 
all,  with  much  greater  °n  Wltb  Skater  rapidity  and  economy,  and  above 

gales,  will  be  greatly  decreased  -ind  t-i,,  f.er  Pe  apprehended,  even  from  sudden  and  unexpected 
above  the  level  of  low  water.  ’The  estim^f" v.’  5°“  the  Use  of  such  laTSe  blocks,  be  speedily  brought 
house  and  the  communication  with  the  DreseSwK  PIfS-  ^ ^ pkn  (exclusive> however’ ofthe 
to  40,730/.  P e^ent  harbour),  including  10  per  cent,  for  incidents,  amounts 

designed  and  estimated^  a^aBeadv^mdonfd^n  tbe  .Society  have  at  disposal,  we  have 

panying  drawing.  If  consists  of  aenv^m!6^  a modified  plan,  which  is  also  represented  in  the  accom- 
plan  (exclusive  of  the  communication  wSTtht  ^ andbf^water(c-):  the  estimate  for  this  modified 
incidents,  to  33,079/  Were  thp  th  -th  tb,e  Present  harbour)  amounts,  with  10  per  cent,  for 
of  these  designs  we  haVe  shown  S t piCr  °nly  built»  we  -timate  its  cost  at  20,6207.  In  both 
gns  we  have  shown  what  appears  to  us  to  be  the  best  way  of  acquiring  additional 
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quay  room  and  curing  stations,  but  on  this  point  those  engaged  in  the  fisheries  are  doubtless  the 
best  advisers. 

Provost  Rhind  having  stated  that  the  Society  were  desirous  to  undertake  this  work  by  contract,  we 
have  in  consequence  made  application  to  those  parties  who  have  on  different  occasions  executed  har- 
bours and  other  works  according  to  our  plans,  but  they  were  so  much  engrossed  with  extensive 
railway  contracts,  that  only  one  of  them  (Mr.  Barr,  of  Ardrossan)  had  any  prospect  of  being  able  to 
en^a^e  in  that  for  Pulteney  Town.  We  may  however  mention,  that  in  conducting  operations  in 
exposed  situations,  we  have  generally  found  the  appointment  of  an  intelligent  and  vigilant  superintend- 
ent having  the  charge  of  men  paid  by  the  day,  a more  satisfactory  mode  of  proceeding  than  that  of 
entering  into  a contract;  to  cover  the  risk  attending  which,  the  contractor  must  necessarily  add  to  his 
offer  a high,  rate  of  per  centage  for  incidents,  and  among  the  harbour  works  now  or  lately  carried  on 
under  our  superintendence,  we  may  mention  Ballyshannon,  Hynish,  Portrush,  and  Lord  Palmer- 
ston’s Harbour  at  Mullaghmore,  all  of  which  have  been  carried  on  successfully  and  economically,  with- 
out entering  into  contracts. 

Thomas  Stevenson. 

To  the  Governor,  Deputy  Governor,  and  Directors  of  the  British  Fishery  Society. 


No.  286. 

Mr.  Alexander  M'Pherson,  Lloyd's  Agent,  on  the  slate  of  the  Harbour. 

September  24,  1S46. 

I have  the  honour  to  acknowledge  the  receipt  of  your  favours  of  the  16th  and  19th  inst.  I 
have  given  your  communications  the  best  consideration  in  my  power,  and  after  mature  reflections,  I 
have  no  hesitation  in  saying  that  I think  the  passing  of  such  an  Act  as  the  Bill  you  transmitted  would 
have  a most  beneficial  effect.  My  opinion  is  formed  principally  with  reference  to  the  harbour  of 
Pulteney-town,  which  is  the  port  of  Wick.  That  harbour  is  under  the  exclusive  management  of  the 
British  Fishery  Society.  The  Society  have,  no  doubt,  a considerable  stake  in  the  prosperity  of  the 
harbour,  but  that  stake  is  trifling  compared  with  the  stake  which  the  feuars  and  inhabitants  of  Pulteney- 
town  and  Wick  have  in  it,  by  whose  trade  it  is  exclusively  supported.  Those  locally  interested  in  the 
harbour  do  not  think  that  everything  is  done  which  might  easily  be  done  to  make  the  harbour  available 
for  the  trade  of  the  place.  No  doubt,  two  years  ago  the  Society  applied  for  and  got  an  Act  for  making 
an  extended  harbour,  but  although  contractors  were  advertised  for,  none  have  as  yet  been  obtained.  In 
the  mean  time  nothing  has  been  done  for  the  old  harbour,  the  inefficient  state  of  which  rendered  the  new 
one  necessary.  At  its  formation,  a number  of  stones  were  left  at  the  mouth  of.  the  entrance;  these 
have  always  been  an  annoyance,  and  dangerous  to  vessels  entering  or  quitting  the  harbour,  and  parti- 
cularly loaded  vessels  ; and  latterly  have  formed  a bed  for  an  accumulation  of  sand,  whereby  the  depth 
of  water  at  the  entrance  has  been  considerably  diminished. 

From  anything  I can  see  there  is  no  immediate  prospect  of  the  new  harbour  going  on ; but  this 
only  renders  it  the  more  necessary  that  something  should  be  done,  to  improve  the  old  one;  and  I think 
much  could  be  done  in  this  way  by  removing  the  stones  complained  of,  and  then  clearing  out  the  sand 
at  the  mouth  and  inside  of  the  harbour  by  dredging,  which  I consider  perfectly  practicable,  and  which, 
in  my  opinion,  could  be  done  at  no  great  expense ; scientific  men,  however,  arc  the  best  judges  of  this. 
These  are  local  matters;  but  the  appointment  of  a Board,  acting  over  the  whole  kingdom,  administered 
with  energy  by  competent  persons,  would  in  all  probability  tend  to  remove  all  local  grievances,  and  most 
likely  have  a beneficial  effect. 

A.  M'Pherson. 


No.  281. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2—3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841  | 

1842 

1843 

Heads  of  Expenditure. 

1841  | 

1842 

1843 

r 

rf. 

£.  s. 

d. 

Salaries  and  allow- 
ances .... 

£. 

s. 

d. 

£. 

s. 

d. 

£.  s.  d. 

Tonnage  dues  . . 

252  10  4 

205 

18 

8 

265  13 

0 

169 

0 

0 

156 

0 

0 

145  5 0 

ports,  &c.  . 

626  7 6 

696 

14 

3 

803  19 

9 

Clearing  harbour  of 

85 

0 

0 

177 

2 

1 

104  6 8 

Materials  for  and  re- 

pairs  to  quay,  har- 
bour and  roadways 

707  2 5 

359 

3 

0 

489 

Lighter,  cianes,  and 

weighing  machine. 

292 

5 

9 

12  13  0 

Plans  of  the  proposed 

25 

36  15  0 

new  harbour  . 

Rent  of  office,  and  to 

Duke  of  Suther- 

land,  as  superior  of 

50 

0 

0 

50 

0 

0 

48  16  8 

Incidental  expenses, 

28 

22  14  2 

and  interest  . . 

IS 

13 

Total  . £ 

878  17  10 

902 

12 

11  | 

1069  12 

9 

Total  . . £ 

631 

16 

0 

1218 

2 

7 

.1077  12  11 

Dues  levied  under  Act  of  1814,  and  a subsequent  Act,  7 and  8 Victoria,  c.  52. . 
Rata  of  tonnage : — 

Vessels  between  15  and  45  tons,  2d. .per  ton.  \ 


Ditto  above  45  ,,  W-  „ 

The  cost  of  the  construction  of  the  harbour  was  about  45,0UIK. 

Samuel  Smith,  Secretary. 

Debt  due  on  the  1st  of  January,  1846,  5,227?.  _ 


Appendix  C. 
Wick. 

No.  285. 

Stevenson,  on  the 
proposed  Plan  for 
improving  the 
Harbour. 


No.  286. 

M'Pherson,  on  the 
state  of  the  Har- 
bour. 


No.  287. 

Income  and  Expen- 
diture. 
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ACKERGILL. 


No.  289. 


Lieutenant  Medley,  R.N.,  Inspecting  Officer  of  Coast  Guard,  on  the  Harbours  of  Wick  and 
Broadhaven,  and  the  want  of  a Pier  at  Ackergill. 


Sir,  Staxigo  by  Wick , Caithness , October  30,  1346. 

In  compliance  with  Captain  Washington’s  directions,  I herewith  transmit  extracts  of  my  various 
correspondence,  embracing  the  subjects  of  lighthouses,  harbours,  and  pilots,  or  their  system,  and,  in 
connexion  with  it,  a list  of  shipwrecks,  for  the  information  of  the  Commissioners  of  Tidal  Harbours. 

You  will  be  pleased  to  state  that,  since  the  Commissioner’s  visit  to  Wick,  I have  had  an  oppor- 
tunity of  witnessing  the  effects  of  a south-east  gale  on  Broadhaven.  I have  had  the  opinion  of  the 
superintendent  of  the  works  of  the  pier  being  built  in  Thurso  Bay,  and  that  of  the  officers  of  the  Sove- 
reign steam-packet:  all  agree  as  to  the  capabilities  of  Broadhaven,  with  a trifling  outlay,  as  an 
auxiliary  to  Wick  ; vessels  could  land  there  when  they  could  not  approach  Wick ; any  outlay  on  Wick 
is  merely  speculative  and  lost. 

On  the  5 th,  7th,  14th,  and  loth  instant,  three  different  steamers  attempted  Wick  with  the  wind 
from  south  to  south-east,  and  were  obliged,  together  with  two  sailing-vessels,  to  run  for  shelter  in 
Sinclair  Bay.  Ackergill,  in  this  bay,  is  the  place  where  goods  and  passengers  are  landed  when 
Wick  cannot  be  approached;  and  at  this  place  it  would  be  most  desirable  that  a pier  harbour  should 
he  erected.  The  bay  is  extensive,  has  excellent  anchorage,  and  I have  counted  more  than  40  sail  of 
vessels,  some  at  anchor,  and  some  standing  off  and  on,  during  the  prevalence  of  westerly  gales  pre- 
venting their  going  through  the  Penlland  Firth ; and  the  wrecks  on  Keiss  Sands  show  the  necessity  of 
a pier  harbour.  The  Commissioner  had  the  opportunity  of  seeing  the  site  of  the  proposed  pier  at  a 
very  low  spring  tide ; and  all  that  know  the  place  concur  with  my  opinion  as  to  its  eligibility  for  a pier 
harbour.  If  one-fourth  of  the  money  were  expended  at  this  place  that  has  been  laid  out  on  Wick,  a 
pier  might  be  erected  with  fathoms  at  its  head  at  low  water. 

I am  aware,  Sir,  that  I am  attacking  powerful  local  interests,  but  I have  been  very  nearly  seven 
years  on  this  coast,  and  I well  know  the  habits  and  manners  of  the  people,  and  I fear  that  self  is  a 
more  powerful  principle  than  public  advantage ; but  where  unfettered  opinions  are  given,  they  are 
given  in  favour  of  Sinclair  Bay  and  Broadhaven. 

The  lighthouse  on  Noss  Head  having  been  decided  upon,  I shall  offer  no  remark,  except  the  recom- 
mendation of  its  having  a gong  for  hazy  weather,  as  the  land  is  precipitous  and  bold,  in  which  opinion 
the  Commissioner  concurred. 

Of  the  pilots  of  this  coast  I can  offer  no  further  remarks  than  I have  already  done  in  the  accom- 
panying papers  under  that  head ; not  a year  passes  without  abuses  of  the  present  system  ; I know  more, 
and  I hear  more,  since  residing  at  this  place,  than  I could  possibly  know  or  hear  at  Freswick ; and  I 
can  only  express  my  sorrow  and  regret,  that  persons  glorying  in  the  proud  name  of  British  merchant 
and  shipowner,  should  be  guilty  of  the  meannesses  I know  of  toward  this  poor  hard  working  class  of 
men.  I have  never  known  but  one  generous  act  towards  the  pilot,  which  I hope  I shall  be  excused 
relating.  I forwarded  a pilot-order  to  Mr.  Coutts,  an  iron  shipbuilder,  of  Newcastle- on-Ty ne ; he 
was  at  Liverpool  when  my  letter  arrived  at  his  residence ; it  was  forwarded  to  him  ; he  very  ge- 
nerously added  to  the  amount  to  compensate  the  poor  man  for  any  inconvenience  he  might  have 
sustained  by  the  delay  occasioned  through  his  absence  from  home. 

I hope,  Sir,  the  observations  I have  made  in  the  accompanying  papers  may  be  found,  if  not  in  all, 
in  some  respects  useful.  I have  done  what  I conceived  to  be  my  public  duty  as  a naval  officer  ; I 
know  my  interference  with  evils  that  do  and  have  existed  for  years  has  drawn  upon  me  much  obloquy, 
but  to  that  I am  indifferent,  if  in  the  end  a public  good  is  achieved,  and  I have  the  approbation  of 
generous  minds. 


The  Secretary, 

Tidal  Harbours  Commission. 


I have,  &c., 

Edwd.  Medley, 

Lieut.  R.N.  Inspecting  Coast  Guard. 


KIRKWALL.— ORKNEY. 

No.  290. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Sir,  Custom  House , Kirkwall,  February  15,  1845. 

In  obedience  to  your  letter  of  1st  instant,  I humbly  beg  to  state,  that  the  harbour  of  this  port  is 
managed  by  twelve  trustees,  appointed  under  the  Act  9 Geo.  4,  cap.  58,  “ An  Act  for  maintaining, 
enlarging,  improving,  and  regulating  the  Harbour  of  the  Burgh  of  Kirkwall,  in  Orkney,  23rd  May, 
1828.”  Under  this  Act  alone  the  trustees  have  acted,  and  now  act. 

There  are  no  maps  of  the  harbour  or  port  in  the  possession  of  the  trustees,  nor  any  reports  made  by 
engineers  or  other  officers  respecting  the  port  or  harbour ; nor  are  there  any  complaints  made  to  the 
trustees  of  the  harbour  or  port,  of  the  defects  of  the  same. 

I have,  &c., 

Rob.  Loutil,  Collector. 

Hon.  H.  Manners  Sutton , 

Sfc.  fyc.  Sfc. 


Appendix  C. 
Ackergill. 
No.  289. 

Medley, on  the  want 
of  a Pier  at  Acker- 
gill. 


Kirkwall. 

No.  290. 

Return  to  Order  of 
House  of  Commons 
of  9th  Aug.,  1846. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 
Kirkwall. 

No.  291. 
Income  and  Ex- 
penditure. 


No.  291. 

Return  of  the  Income  and  Expenditure  for  the  Years  1841-2  -3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

| 1541  1 

| ISIS 

1813  j 

j Heads  of  Expenditure.  | 

IS  U j 

18-13 

1843 

Tonnage  ami  cargo 

| £.  s.  d.  j 
120  0 0 | 

£.  s.  d. 
14G  0 0 

£.  s.  it. 

1 50  0 0 

I Expenses  of  manage- 

Improvements  and 
clearing 

1 Towards  payment  of 
debt  . . . . 

Interest  on  debt 

Total ...  £ 

! 

£.  s.  d.  | 

7 10  0 
53  0 0 

8 7 G 
46  2 C 

£.  s.  d. 

7 10  0 J 
17  I 3 I 

77  5 3 | 
44  3 6 , 

1 £.  *.7 

7 10  0 
12  13  1 

94  15  0 
41  1 11 

120  0 0 

146  0 0 

156  0 0 

is  levied  under  Act  9,  Geo.  IV.,  c.  58. 


Debt  due  ou  the  1st  of  January,  184G,  77 91. 


Robert  Loutil,  Collector. 
George  Firtii,  Comptroller. 


Lerwick. 


LERWICK..— SHETLAND. 


No.  292. 
Return  of  Dues 
levied  on  Shipping 
for  the  years 
1843-44. 


No.  292. 

Account  of  the  Total  Amount  of  the  several  Dues  and  Charges  of  every  kind  levied  on  Shipping  at 
this  Port,  in  each  of  the  years  1843,  1844. 


Date. 

H"b°“ 

ir  Dues. 

Local  Lights 
and  Beacons. 

Pilotage. 

Ballast. 

1843  1 

1844 

British  Vessels.  I 
£.  s.  d. 

21  10  0 1 

18  14  0 | 

Foreign  Vessels. 
£.  s.  d. 

Nil. 

This  it  is  impossible  to  as-  I 
certain,  as  there  are  no  re-  j 
cords  kept,  nor  are  there  auy 
means  by  which  the  amount 
could  be  known.  The  pilots 
are  neither  licensed  nor 
' their  number  known.  Every 
fisherman  who  is  competent 
is  a pilot. 

This,  too,  there  are  no  means 
of  knowing,  as  there  is  no 
ballast  belonging  to  the 
Corporation,  or  any  public 
body,  but  it  is  obtained  pri- 
vately in  the  way  parties 
best  may. 

It  is  to  he  observed  that  the  above  are  merely  the  amount  of  the  dues  and  charges  levied  on  those 
vessels  which  take  advantage  of  a harbour  belonging  to  private  individuals  here.  Such  vessels  form  a 
mere  fraction  of  the  whole  number  coming  to  this  port,  and  which  pay  no  harbour  dues  whatever,  as  they 
lie  and  discharge  in  the  roadstead  of  Brassay  Sound. 

R.  S.  Kilgour,  Collector. 

Custom  House , Lerwick,  5th  May,  1S45.  F.  Heddell,  Comptroller. 


No.  293. 

Mr.  E.  S.  Kilgour,  Collector  of  II.  M.  Customs,  on  the  neglected  state  of  the  Harbour. 

No.  293.  December  1,  1846. 

Kilgour,  on  the  Our  harbour  is  the  natural  one  of  Brassay  Sound,  and  a most  capacious  and  admirable  roadstead 

neglected  state  of  it  is.  To  vessels  proceeding  to  or  from  Russian  ports  in  the  White  Sea,  Norway,  Iceland,  or  the 

the  Harbour.  north  of  Europe  generally,  it  is  of  great  importance  as  a place  of  refuge,  and  in  this  respect  it  was  of 

much  use  to  our  ships-of-war  when  cruising  in  the  North  Sea  during  the  war.  I myself  have  often  seen 
more  than  a hundred  vessels  at  one  time  lying  in  it,  including  ships-of-war,  merchantmen,  and  fishing 
vessels.  Yet  there  seems  all  along  to  have  been  a want  of  attention  paid  to  it ; there  is  no  public  pier  or 
landing  place,  and  neither  arc  there  buoys  nor  lights,  although  all  these  would  be  most  useful ; and  the  in- 
habitants of  Lerwick  have  encroached  and  built  into  the  Sound  as  they  found  convenient.  About  24 
years  ago  the  Lord  Advocate,  at  the  instance  of  the  Commissioners  of  Customs,  raised  an  action  of 
reduction,  declarator,  and  removing  against  a party  who  had  erected  a jetty  and  other  buildings  within 
high-water  mark,  and  evicted  these  from  him ; and  at  same  time  published  a general  prohibition  and 
interdict  against  all  future  encroachments,  which  however,  I believe  has  not  been  strictly  attended  to. 
Indeed  it  is  only  within  these  few  months  that  I had  to  republish  this  prohibition  in  consequence  of  a 
contemplated  encroachment. 

R.  S.  Kilgour,  Collector. 


CASTLEHILL. 

No.  294. 

Castlehill.  Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

No.  294.  Sir,  ' Castlehill,  by  Thurso,  January  31,  1846. 

Return  to  Address  of  I am  directed  by  George  Traill,  Esq.,  of  Rathe,  as  his  factor,  to  make  the  following  return 

the  House  of  Com-  relating  to  the  harbour  here. 

mons  of  29th  July,  The  harbour  is  private  for  the  accommodation  of  Mr.  Traill’s  estate ; was  erected  solely  at  the  late 
Mr.  Traill’s  expense;  and  no  dues  are  exacted,  nor  is  there  any  expenditure  except  casual  repairs. 

I am,  &c.. 

The  Hon.  Manners  Sutton.  James  Purvis. 

Sfc.  Sfc.  fyc. 
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THURSO. 

No.  295. 

' Return  to  Order  of  the  House  of  Commons  of  9th  August , 1844. 

gIR  Thurso,  April  1,  1845. 

* In  reply  to  your  letter  of  the  1st  of  February  last,  I beg  to  state  that  there  is  no  Act  of  Parlia- 
ament,*  charter,  or  commission  for  said  harbour,  under  which  any  commissioners  or  other  persons 
are  appointed  to  act;  nor  is  there  any  map  or  plan  of  the  harbour.  The  harbour  is  merely  a river 
one,  to  which  the  access  is  regulated  by  the  flowing  of  the  sea-tides.  The  only  management  had  is 
by  the  person  who  collects  the  paulage-dues  of  \d.  per  ton  for  vessels  entering  the  harbour,  from 
which  dues  the  pauls  are  furnished,  and  there  have  been  no  complaints  against  that  person. 

I may  further  state  that  the  want  of  a suitable  harbour  at  Thurso  has  been  long  felt  to  be  a serious 
disadvantage  to  the  place  and  the  adjoining  district  of  the  county ; and  that  in  the  bay  of  Thurso,  at 
Scrabster,  works  are  in  progress  for  the  erection  of  a harbour,  in  virtue  of  an  Act  of  Parliament,  to 
which  the  Royal  assent  was  obtained  on  the  21st  of  June  1841,  intituled  “An  Act  for  making  and 
maintaining  a Harbour  at  Scrabster  Roads,  in  the  Bay  of  Thurso  and  County  of  Caithness,  and  Road 
thereto;”  but,  as  above  mentioned,  the  works  are  only  in  progress. 

I have,  &c., 

Hon  H.  Manners  Sutton,  Wa.  Anson. 

S)-c.  Sfc.  §c. 


No.  296. 


Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841 

1842 

1843 

Heads  of  Expenditure. 

1641 

1842 

1843 

Haulage  dues  . . 

£.  s.  d. 
11  6 5 

£.  s.  d. 
13  19  0 

£.  i.  d. 
16  14  10 

Salary  to  harbour- 
master .... 

Clearing  harbour  of 
sand, and  deepening 

Sinking  dolphin  and 
floating  buoys,  and 
placing  pauls,  &c.  . 

£.  s.  d. 
2 0 0 

3 10  0 

13  2 3J 

£.  s.  d. 
2 0 0 

23  15  0 
2 10  0 

£.  s.  d. 
2 0 0 

18  0 0 
6 0 0 

Total  . £ 

18  12  3ij  28  5 0 

26  0 0 

“ Use  and  wont.”  The  present  excess  of  expenditure  has  been  met  by  a loan. 

(No  Signature.) 


SCRABSTER. 

No.  297. 

The  Report  of  Messrs.  Stevenson,  C.E.,  on  Scrabster  Pier  and  Harbour. 

Edinburgh  November  9,  1847. 

On  several  occasions,  during  the  progress  of  the  pier  works  now  being  executed  under  our 
direction  at  Scrabster,  we  have  been  called  on  to  state  to  the  trustees  our  opinions  as  to  the  roadstead 
and  harbour,  and  our  original  design  for  the  low-water  pier  being  now  nearly  completed,  and  a further 
extension  of  the  work  being  proposed,  our  opinion  has  been  requested  as  to  the  projected  work. 
Before  noticing  the  particular  plan,  we  think  it  necessary  to  repeat  generally  our  views  as  to  the 
roadstead  and  harbour,  for  the  purpose  of  showing  its  importance,  and  guarding  the  trustees  against 
adopting,  with  the  view  of  saving  expense,  such  an  extension  of  the  works  as  they  might  at  some 
future  period  see  reason  to  regret. 

Scrabster  Road,  in  the  county  of  Caithness,  forms  part  of  what  is  termed  the  Bay  of  Thurso.  This 
bay  is  situated  at  the  western  entrance  of  the  Pentland  Frith,  which  is  well  known  to  be  one  of  the 
most  hazardous  and  difficult  navigations  in  the  United  Kingdom,  and  yet  forms  the  natural  northern 
outlet  from  the  German  Ocean  and  the  Baliic  to  the  Atlantic.  The  trustees  are  no  doubt  aware  that 
it  was  the  danger  attending  the  navigation  by  the  Pentland  Frith  and  Cape  Wrath,  which  in  a great 
measure  induced  the  Commissioners  for  the  Caledonian  Canal  to  recommend  the  execution  of  that 
great  national  work  in  terms  of  the  opinion  and  advice  of  the  late  Mr.  Telford,  who  in  his  Report  of 
15th  March,  1803,  states  that  “ he  had  examined  experienced  and  well-informed  mercantile  and  sea- 
faring people  with  regard  to  the  navigation  by  the  Pentland  Firth  and  the  Orkneys,  and  that  he  had 
found  but  one  opinion  as  to  the  dangers  and  inconveniences  of  that  navigation,  and  the  advantages 
which  might  be  expected  from  the  proposed  canal.”  Notwithstanding  these  dangers,  however,  the 
navigation  is  very  much  frequented  by  shipping,  which  from  the  establishment  of  Pentlund  Skerries, 
■Dunuethead,  and  Cape  Wrath  lighthouses,  can  now  take  the  passage  with  much  greater  comfort  -and 
safety  than  formerly.  The  situation  of  Scrabster,  as  the  only  harbour  of  refuge  on  the  southern  coas 


* An  Act,  42  Geo.  III.  c.  112,  was  obtained,  for  building  and  maintaining  a harbour  and  pier  at  the  town  and 
in  the  parish  of  Thurso,  in  the  county  of  Caithness,  by  which  24  persons  named  in  the  Act  were  incorporated  by  the 
name  and  style  of  the  Thurso  Harbour  Company,  with  the  usual  powers  to  levy  rates,  borrow  money,  &c.,  bat  it  does 
not  appear  that  it'has  ever  been  acted  upon. — Ed. 


Appendix  C. 
Thuhso. 

No.  295. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 


No.  296. 

Income  and  Expen- 
diture. 


Schabster. 

No.  297. 
Stevenson,  on  ex- 
tending the  Pier. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C. 

SCRABSTER. 
NO.  297. 

Stevenson,  on  ex- 
tending the  Pier. 


Stornoway. 

No.  298. 

Return  to  Older  of 
the  House  of  Com- 
mons of  9th  Aug., 
1844. 


of  this  dangerous  and  much-frequented  passage,  renders  its  roadstead  of  much  importance,  and  it  is 
natural  that  its  improvement  should  be  a subject  of  deep  interest  and  solicitude  to  the  harbour  trus- 
tees, and  that  the  nature  and  tendency  of  any  extension  of  the  works  should  therefore  be  duly  weighed 
before  being  entered  on.  As  a proof  of  the  repute  in  which  the  harbour  even  in  its  natural  state  is 
regarded  by  seamen,  we  may  mention  that  at  the  lime  of  our  visit  to  the  works,  on  the  gist  of  May 
last,  there  were  21  vessels  lying  at  anchor  in  the  bay;  and  the  chief  boatman  at  the  Coast  Guard 
station,  on  referring  to  his  books,  informed  us  that  within  the  last  five  years  he  had  boarded  upwards 
of  1S00  vessels  which  bad  come  to  au  anchor  in  the  roads,  either  for  shelter  or  to  await  favourable 
winds. 

The  entrance  to  Thurso  Bay,  in  which  tlie  roadstead  is  situated,  is  about  six  or  seven  miles  wide 
between  Ilobborne  Head  on  the  west,  and  the  land  of  Duunethead  on  the  east,  where  one  of  the 
northern  lighthouses  is  situated.  The  safest  anchorage  is  at  a place  called  the  Rings  of  Scrabster 
“which  is  under  the  lee  of  the  Little  Head,”  and  were  a breakwater  projected  from  the  Head  it  would 
increase  the  security  and  extent  of  the  anchorage  ground,  and  be  regarded  as  a great  boon  by  the 
shipping  frequenting  the  coast.  The  funds  at  the  disposal  of  the  trustees,  however,  are  so  limited  as 
hitherto  to  have  prevented  them  from  seriously  entertaining  the  idea  of  entering  on  works  of  such 
magnitude  ; and  we  have  therefore  at  present  to  describe  briefly  the  works  which  they  have  executed 
and  the  additional  works  desired  for  the  further  accommodation  of  trade,  and  to  give  our  opinion  as* 
to  the  extent  of  these  additional  works,  and  the  manner  in  which  they  ought  to  be  carried  out. 

The  plan  originally  proposed  and  specified,  and  which  is  now  nearly  completed,  consists  of  a low- 
water  pier  extending  from  a point  on  the  shore  called  the  Salmon-house,  measuring  100  feet  in  leim-th 
and  having  a slip  on  its  eastern  or  sheltered  side  for  (he  purpose  of  shipping  cattle.  The  limited  length 
of  100  feet  was  proposed,  in  the  first  instance,  front  a desire  nnt  to  exceed  the  funds  at  the  disposal  of 
the  trustees;  and,  considering  the  difficulty  of  ascertaining  the  extent  to  which  the  quarrying  opera- 
tions might  have  extended  before  a sufficient  supply  of  suitable  materials  were  obtained,  ns  well  as  the 
uncertainty  of  founding  in  such  a situation  below  low  water,  it  was  thought  prudent  not  to  adopt  a 
greater  length  in  the  first  instance.  The  excellent  quality  of  the  stones  however  produced  by  the 
quarries,  and  the  comparative  ease  with  which  they  were  obtained,  as  well  as  the  complete  success 
which  has  attended  the  means  adopted  by  Mr.  Downie,  the  resident  inspector,  for  founding  and  carry- 
ing on  the  work,  have  combined  in  reducing  the  expense  and  enabling  the  trustees  to  carry  the  work 
a little  further  out.  The  pier,  as  already  stated,  is  100  feet  in  length,  and  at  its  extremity  has  a depth 
of  13  feet  at  low  water  of  spring  tides. 

The  addition  which  the  trustees  are  desirous  to  make,  consists  of  a kant,  or  return  head,  of  50  feet 
in  length,  extending  from  the  point  of  the  present  pier,  which  projects  from  the  shore  nearly  at  right 
angles;  and  such  a work  it  is  presumed  will  absorb  the  whole  of  the  funds  at  their  disposal.  This 
addition  would  afford  considerable  shelter,  and  in  that  respect  would  no  doubt  be  beneficial ; Rut  we 
are  decidedly  of  opinion  that  it  would  be  inexpedient  to  form  the  kant  from  the  present  termination  of 
the  pier,  as  the  accommodation  and  future  utility  of  the  harbour  would  thereby  be  greatly  impaired; 
and  we  have  therefore,  in  conclusion,  briefly  to  offer  our  views  as  to  the  most  prudent  course  for  the 
trustees  to  pursue  in  carrying  out  their  future  operations. 

We  have  ascertained  that  the  Sovereign  steamer,  which  visits  the  coasts  of  Caithness  on  its  way  to 
Orkney,  measures  167  feet  6 inches  in  length  over  the  rails,  and  it  is  evident  that  the  introduction  of  a 
kant  at  the  termination  of  the  present  pier  would  render  the  harbour,  if  not  inaccessible,  at  least 
highly  inconvenient  for  a vessel  of  that  size.  We  therefore  think  that  this  circumstance  alone  is  a 
sufficient  ground  for  determining  that  the  present  pier  ought  to  be  carried  out  farther  in  the  same  line, 
before  any  kant  is  introduced.  We  have,  in  connection  with  the  future  extension  of  trade,  carefully 
considered  the  length  to  which  it  ought  to  be  projected,  and  we  send  herewith  a plan  showing  what 
we  propose,  which  is,  to  carry  out  the  existing  pier  100  feet  farther  in  its  present  direction,  and  to  form 
at  the  extremity  a kant,  at  an  angle  of  50°  with  the  line  of  its  face,  and  50  feet  in  length.  We  have 
estimated  the  cost  of  this  work,  which,  in  the  absence  of  soundings  specially  taken  for  the  purpose,  we 
are  of  opinion  may  be  executed  for  the  sum  of  2,400/.  Although  this  sum  may  exceed  the  funds  at 
the  present  disposal  of  the  trustees,  we  are  nevertheless  of  opinion  that  the  importance  of  Scrabster  as 
a harbour,  and  the  facilities  which  exist  for  the  formation  of  the  low-water  pier,  suited  for  vessels  of  a 
large  class,  would  render  it  very  inexpedient  to  adopt  any  modified  plan  which  might  permanently 
injure  the  utility  of  the  work.  We  are  the  more  especially  disposed  to  recommend  continuing  the 
present  line  of  pier,  as  in  the  event  of  a breakwater  being  projected  from  the  Little  Head,  the  works 
now  in  progress  would  still  form  the  landing-wharf  for  the  shipment  of  goods.  We  are  not  aware  of 
any  artificial  harbour  on  the  east  coast  between  Scrabster  and  Peterhead  which  can  claim,  from  its 
superior,  or  even  equal,  depth  at  low  water,  the  same  public  importance;  and  we  should,  therefore, 
caution  the  trustees  against  entering  upon  any  half  measure  which  would  destroy,  or  even  curtail,  the 
numerous  advantages  which  such  a situation  holds  out  for  the  shipping  frequenting  the  northern  coasts 
of  Scotland. 


To  the  Trustees  of  Scrabster  Harbour. 


I have,  &c., 

Thomas  Stevenson. 


STORNOWAY. 

No.  298. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Sir,  February  13,  1845. 

I have  to  acknowledge  the  receipt  of  both  your  circulars  of  date  the  16th  November  and 
1st  instant. 

In  answer  to  the  first  of  these,  I beg  leave  to  state  that,  for  upwards  of  four  years  past,  the  vessels 
belonging  to  the  inhabitants  of  this  place  paid  no  dues  whatever  when  they  came  to  the  quay,  the 
same  having  been  built  from  subscriptions  made  by  them,  but  vessels  which  came  to  the  quay 
belonging  to  other  ports  paid  dues  at  the  rate  of  l±d.  per  ton  of  their  register  tonnage. 
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And  the  only  authority  under  which  these  dues  were  so  levied  was  by  an  order  of  a committee  of 
the  subscribers. 

I have  further  to  state,  in  answer  to  the  circular  of  the  1st  inst.,  that  I am  not  aware  of  any  autho- 
rity under  which  dues  are  levied  except  that  already  stated  ; and  I have  no  maps  of  the  harbour  or 
port  of  Stornoway  in  my  possession,  nor  am  I aware  of  any  reports  made  by  engineers  or  other 
officers  relative  thereto. 

I am,  &c., 

The  Hon.  H.  Manners  Sutton,  Rod.  Mackenzie. 

Sfc.  $c.  Sfc.  ____________________ 


No.  299. 

Answers  to  Printed  Queries  relative  to  the  Harbour,  by  Professor  Lewis  Gordon,  C.E. 

1847. 

Stornoway  lies  in  a deep  bay  on  the  east  coast  of  the  island  of  Lewis,  and  has  an  area  of 
160  acres,  or  a quarter  of  a square  mile,  of  anchorage,  remarkably  sheltered  from  all  save  S.S.E. 
winds  with  a general  depth  of  from  four  to  five  fathoms  water,  on  a bottom  of  sand  and  mud.  Or- 
dinary spring  tides  rise  15  feet,  neaps  to  11  feet;  neap  tides  range  5 feet  8 inches,  extreme  tides  17 
feet.  The  stream  of  tide  does  not  exceed  two  knots  an  hour.  There  are  about  2000  feet  of  quay 
walls  built  of  mica  schist,  and  one  building  slip,  and  a patent  slip  for  a vessel  of  800  tons  is  in 
course  of  being  laid  down.  Supplies  of  water  and  provisions  are  plentiful,  and  coal  at  20s.  a-ton. 
Population  3227.  Sixty  sailing-vessels  of  3290  tons,  and  one  iron  steamer  of  *110  horse  power 
belong  to  the  place.  The  arrivals  are  103  coasters  and  12  foreign — total  336,  including  wind-bound 
and  those  seeking  shelter,  as  vessels  of  all  nations  take  this  port  for  shelter  in  their  passage  through 
the  Minch.  An  Admiralty  survey  of  the  hay  was  completed  by  Captain  Otter,  R.N.,  in  1846. 
Designs  for  improvements  have  been  made  by  Messrs.  Gordon  and  Hill,  C.E.,  of  Glasgow,  and  by 
Mr.  Moffatt,  C.E.,  of  Ardrossan.  Low-water  piers  are  in  course  of  erection  at  the  expense  of  the 
proprietor,  and  the  inner  harbour  will  probably  be  dredged.  Quay  dues,  20/.  in  1845-6. 


No.  300. 

Return  of  Income  and  Expenditure  for  the  Years  1S42-3— 4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income.  ! 

1842  | 

1843  | 

1844 

Heads  of  Expenditure.j  1842 

1843 

1844 

Tonnage  dues  1 \d.  per  ton 

£.  s.  d. 
1 18  3 

£.  *.  d. 
4 2 5 

£.  s.  d. 
14  5 10 

£.  *.  d. 

£.  s.  d. 

| £.  *.  d. 

The  quay  of  Stornoway  was  built  by  subscription  of  the  inhabitants,  in  consequence  of  which  none  but  vessels  be- 
longing to  other  ports  paid  tonnage  dues. 

Rod.  Mackenzie. 


TOBERMORY. 

No.  301. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Expenditure  in  year  1841 
Ditto,  year  1842  . 

Ditto,  year  1843  . 


Amount  of  quay-dues  received  in  the 
year  ending  31st  December  1841, 
from  vessels  under  45  tons,  and 
vessels  above  that  tonnage  . . £l4  2 1 

Ditto,  year  1842  . . . . 14  6 10 

Ditto,  year  1843  . . . . 11  4 3 

By  authority  of  Act  of  Parliament. 


.£11 

. 10 

. 10 


No  Signature. 


OBAN. 


No.  302. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

Oban , March  18,  1845. 


Quay  dues  from  1st  January  till  31st  December,  1843,  both  inclusive, 
Disbursements  during  same  period 


£34  11  9 
8 6 5 


£26  5 4 

The  registered  tonnage  of  the  vessels  having  been  taken  without  particularly  distinguishing  the  items 

of  a general  cargo,  it  is  impossible  to  state  the  amount  of  income  under  each  head. 

The  dues  are  charged  for  loading  and  discharging  at  the  quay,  the  private  property  of  the  Marquess 
of  Breadalbane,  the  proceeds  from  which  have  hitherto  gone  to  improve  and  enlarge  the  pier. 

The  writer  took  charge  only  at  the  above  time,  consequently  can  give  no  information  for  the  years 
1841  and  2 ; but  may  state,  that  he  does  not  think  any  account  was  kept  previous  to  the  year  1843. 

The  income  chiefly  arises  from  the  importation  of  meal,  coal,  and  general  merchandise  from  Glas- 
gow, Liverpool,  and  Belfast ; wool,  potatoes,  &c.  to  Liverpool  and  Glasgow  ; landing  sheep  and  cat- 
tle from  the  Western  Islands ; steamers  to  and  from  Glasgow,  Inverness,  and  the  Western  Islands  ; 
and  vessels  taking  shelter  in  stormy  weather. 

The  charge  is  only  Id.  per  ton  on  coal,  stone,  brick,  slate,  &c.,  and  2d.  per  ton  upon  wool,  meal, 
potatoes,  &c. 

Authority  for  collecting— the  Marquess  of  Breadalbane. 

Duncan  McArthur, 

The  Honourable  H.  Manners  Sutton.  Collector  of  Quay  Dues. 

3 L 


Appendix  C. 
Stornoway. 
No.  293. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 


No.  299. 
Answers  to 
Queries. 


No.  300. 

Income  and  Expen- 
diture. 


Tobermory. 
No.  301. 

Return  to  Address 
of  the  House  of 
Commons  of  29th 
July  1844. 


Oban. 

No.  302. 

Return  to  Address 
of  House  of  Com- 
mons of  29th  July, 
1844. 
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Ardrishaig  and 
Crinan. 

No.  303. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9 th  Aug. 
1844. 


ARDRISHAIG  AND  CRINAN  CANAL. 

No.  303. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Title  of  Act Ma'J  14>  1845. 
An  Act  for  making  and  maintaining  a navigable  Canal  from  Loch  Gilp  to  Loch  Orimn  ,•  a 
Shire  of  Argyle,  1793.  r “n  111  “e 

The  property  of  the  canal  held  by  the  Treasury,  and  management  of  the  canal  in  t,  j 
of  the  Commissioners  of  the  Caledonian  Canal  since  1817.  the  hand3 

Maps : — 

thereto ^ °f  ^ harbour  of  Ardrisliaig  “ Jt  present  exists  accompanies  this,  and  reference  made 

Reports  made  by  Engineers,  <§•<?.,  and  Complaints  made,  fyc. 

The  queries  under  this  head  cannot  be  so  satisfactorily  answered  by  quotations  and  retort 
to  special  reports  and  complaints,  from  their  desultory  nature,  mixed  up  with  canal  nS? 
over  a course  of  years,  and.  from  complaints  being  for  the  most  part  verbal,  as  by  a short 
statement  of  the  present  circumstances  of  the  harbour  of  Ardrishaig,  as  exhibited  in  ti, 
accompanying  plan,  and  of  the  entrance  at  Crinan.  8 ' tae 

Ardrishaig.— ^is  harbour  is  necessary  to  afford  shelter  to  vessels  entering  and  departing  from 
the  Crinan  Canal : it  is  also  much  frequented  during  the  fishing  season  by  the  Lochfyne  fishing-boafe 
and  has  become  the  most  important  steam-boat  station  on  Lochfyne,  either  as  regards  the  steamers  S 
the  country  with  which  it  communicates— and  for  these  united  purposes  it  is  justly  complained  of 
as  very  defective  in  point  of  extent  and  wharfage  accommodation,  &c.,  the  obvious  correction  of 
which  appears  to  be  an  extension  of  the  breakwater,  and  forming  a wharf- wall,  &c.,  along  the  inside 
thereof  together  with  deepening  the  harbour.  Formal  complaints  of  defective  accommodation  in 
this  harbour  lie  before  the  Commissioners  for  the  Caledonian  Canal. 

Crinan.— The  western  extremity  of  the  canal  at  Crinan,  besides  being  the  departing  and  entrance 
harionr  at  the  western  estretnit,  of  the  canal,  has  become  a’station  of  growing  im^orta/ce  for  tern™ 
hVmeal  r^ghp°d^mTn,1Catl"g,Witl  tl,e  stean,ers  "Uch  frequent  Ardrishaig  from  the  CM? 
bj  means  of  the  Crinan  Canal,  fcs„  and  is  no  less  defective  than  Ardrishaig  both  for  protection  and 
fi-nmf3’pfnir  W lC  Va  brea^7ater  affording  ample  shelter  and  wharfage-ground  to  vessels  departing 
fiom  and  entering  the  canal  is  very  much  required.  p g 


Hon.  H.  Manners  Sutton, 
$c.  Sfc  SfC. 


William  Thomson,  C.E. 


No.  304. 
Income  and  Ex- 
penditure. 


No.  304. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 


Heads  of  Income. 

1812 

1813 

1811 

ARmnsiuio  Har- 

Harbour  dues  upon 
steam-boats  . 

Ditto  Fishing 
and  other  vessels  . 
Quay  or  wharf  dues, 
Id.  per  ton  . . 

£.  j.  d. 

325  4 8 
11  10  10 
22  17  9 

£.  f.  d. 

394  5 10 
8 8 0 
26  14  5 

£.  s.  d. 

277  6 11 
10  19  10 
19  11  8 

Crinan  Harbour  : 

359  13  3 

429  8 3 

307  18  5 

Harbour  dues  upon 
steam-boats,  at  Id. 

and  2d.  per  ton  , 
Quay  or  wharf  dues, 
at  Id.  per  ton  . . 

39  0 2 

42  18  4 

45  2 4 
0 li  04 

Total,  Ardrishaiir  and 

39  0 2 

42  18  4 

45  13  44 

Crinan  . . . 

398  13  5 

472  6 7 

353  11  94 

EXPENDITURE. 


Heads  of  Expenditure.  1842 


Sulary  of  harbour- 
master and  incidents 
Repairs  and  improve- 
ments .... 
Pier-head  light  . . 

On  account  of  debt, 
with  interest  . . 

Tower  for  new  light  . 


New  wharf  wall,  and 
wharf  for  steam- 
vessels  .... 
Incidents  . . . 
Deepening  harbour  . 

Total,  Ardrishaig  and 
Crinan  .... 


d. 


44  18 

41  1 
29  10 


40  17  3$| 

|l27  18  3 
21  13  8 


116  1 11  599  6 9 


43  14  64 


7 4 4 
21  8 0 


Amount  of  debt  contracterSforehuitHinfBle^°nianu^anal.un(i?r  Cr!llan  Canal  Act. 

2 j 521 A Or.  6 d.  ® steam-boat  pier,  in  1836,  (with  interest)  to  31st  December,  1844, 

Crinan  Canal,  and  their  receipts ani?  C,rin.an  have  with  each  other  in  their  connexion  by  the 
them  together.  ^ re  ^eln°  commixed  with  the  canal  accounts,  render  it  necessary  to  exhibit 

t»  v , i ..  , Wm.  Thomson. 

■Debt  due  on  the  1st  January,  1846,  15911. 
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CAMPBELLTOWN. 

No.  305. 


Appendix  C. 
Campbelltown. 


Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Sib,  February  7,  1845. 

I am  desired  by  the  magistrates  of  the  town  to  say  in  answer  to  your  letter  of  the  1st  instant, 
that  Campbelltown  was  erected  into  a royal  burgh  by  charter  of  erection  dated  19th  April  1*700  and 
sealed  at  Edinburgh  the  1st  day  of  July  thereafter,  and  that  it  is  under  this  charter  the  magistrates 
now  act. 

This  is  the  only  document  with  reference  to  what  is  required  which  the  magistrates  have. 

I am,  &c., 

The  Honourable  H.  Manners  Sutton,  Nathaniel  Harvey,  Town  Clerk 


No.  305. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 


Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

| 1813  | 1843 

1844 

Heads  of  Expenditure. 

1842 

1813 

1844 

Sale  of  anchorage  and 
shore  dues,  and  pro- 
ceeds ofweigh-house 

Sale  of  anchorage  and 
weigh-house  dues  . 

Sale  of  anchorage, 
ballast,  and  weigh- 
house  dues  . . 

Harbour  dues . . . 

Sale  of  sea-ware  . 

Ballast  and  Cranage  . 

Total  . . £ 

£.  t.  d. 
153  14  6 

7 18  0 

£.  *.  d. 

105  0 0 

17  ’5  8 
6 15  0 
21  12  5 

£.  s.  d. 

125  0 0 
16  17  0 
6 0 0 

Salaries  of  officers  of 
town  and  harbour 
Repairs  .... 
Cost  of  harbour  light 
Lighting  streets  and 
quays.  ... 
Law  expenses,  on 
account  of  dues 
disputed  . . . 

Total . . £ 

£.  s.  d. 

*78  8 0 
29  11  3 
27  11  24 

*98  12  10 
142  14  11 

£.  *.  d. 

79  5 0 
130  14  7 
30  12  8 

92  13  8 

£.  *.  d. 

Cl  18  0 
77  19  104 
29  2 4 

96  3 2$ 
400  0 0 

161  12  6 

150  13  1 -147  17  0 ( 

376  18  2$ 

333  10  11 

6G5  3 5 

Dues  are  levied  under  Charter  of  Burgh. 

* The  accounts  of  these  items  for  the  town  and  harbour  cannot  be  distinguished. 

John  Corvill,  Provost. 

Debt  due  on  the  1st  January,  1846,  1395/. 


EAST  TARBERT. 

No.  307. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

S,R»  February  10,  1845. 

In  compliance  with  your  official  letter  to  me  of  February  1 current,  I have  the  honour  to 
make  the  following  return : — 

1.  The  title  of  the  Act  of  Parliament  under  which  I have  acted,  and  now  act,  is,  “An  Act  for 
Erecting  a Harbour  or  Quay  at  East  Tarbert  in  the  Shire  of  Argyll.” — Anno  6 Annee  Regin. 


East  Tarbert. 
No.  307. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 


2.  There  are  no  maps  of  the  harbour  or  port  of  Tarbert  in  my  possession. 

3.  There  are  no  reports  made  by  engineers  or  other  officers,  respecting  the  harbour  or  port,  in  my 
possession. 

4.  No  complaints  have  been  made  of  defects  of  the  said  harbour. 

The  above-mentioned  Act  of  Parliament  had  been  lost  sight  of  for  many  years  previous  to  1823 
and  had  consequently  not  been  acted  upon  : in  1809  and  subsequent  years  considerable  works  were 
executed  in  the  harbour  at  the  joint  expense  of  the  Parliamentary  Commissioners  of  Highland  Roads 
and  .Bridges  and  myself.  The  engineer’s  report  and  plan  of  the  harbour  will  probably  be  in  the 
possession  of  the  Commissioners.  I had  a sketch  of  the  plan  made  by  the  engineer,  Mr.  James 
. °‘llngsworth,  then  resident  engineer  of  the  Crinan  Canal,  but  it  has  been  mislaid,  and,  notwithstand- 
‘t^  aTr°Ugh  Searc^  ^or  t^le  PurPose  of  forwarding  to  you  a copy  of  it,  I have  been  unable  to  find 
i • 1 have  a small  plan  of  the  lands  contiguous  to  the  harbour,  which  shows  the  configuration  of  the 
reek  which  forms  it,  hut  none  of  the  works  except  the  situation  of  the  old  jetty,  which  was  the  only 
Warded  to°US  *°  ^ desired,  I will  cause  a copy  of  that  part  of  the  plan  to  be  made  and  fqr- 

adrn?06  wor^s  executed  at  the  joint  expense  of  the  Parliamentary  Commissioners  and  myself  an 
itional  quay  has  been  erected  for  the  accommodation  of  steam-boats. 

The  Hon.  H.  Manners  Sutton , 
t$'c-  Sfc.  8fc. 


I have,  &c., 

John  Campbell. 
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Appendix  C. 
East  Tarbert. 

No.  3"8, 
Income  and  Ex- 
penditure- 


No.  308. 

j ttelurn  of  Income  and  Expenditure  for  the  Years  1841-2,  1842-3,  1843-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841-2  | 1842-3  | 

1343-4 

Heads  of  Expenditure. 

1341-2 

1S42-3 

1813-4 

Dues  upon  sailing  ves-  i 
Diito  upon  steam  ves-  , 

£.  s.  d.  1 £.  s.  d. 

1 

37  9 11  36  18  10$ 

67  9 0$  76  8 6 

£.  s.  d. 
41  8 2 
86  2 6 

Repairs  and  fenders 
Salaries  of  harbour- 
master and  clerk 

£.  *.  d. 
103  10  10 

26  0 0 

£.  *.  d.  1 
9a  18  lU 

26  0 0 j 

£■  s.  d. 
20  0 0 

Total  . . £ 

104  18  1141113  7 4i 

127  10  8 

Total  . . £ 

129  10  10 

121  18  ll^l 

26  0 T 

Dues  are  levied  under  Act  6 Anne,  No.  33. 

John  Campbell,  Proprietor  of  Tarbert. 


KILMORY— LOCH  GILPHEAD. 


Kilmory  House,  by  Loch  Gilphead, 

November  26,  1844. 


July,  1844. 


No.  309. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 

Kilmory. 

No.  309.  SlR’  . - — . 

Return  to  Address  In  compliance  with  the  desire  of  Sir  Janies  Graham,  ns  expressed  in  your  letter  of  the  15th 

of  the  House  of  inst.,  1 beg  to  send  you  the  following  information  in  regard  to  my  quay. 

Commons  of  29th  I regret  that  it  cannot  be  make  out  in  the  form  of  a regular  return. 

_The  quay  was  built  in  1813,  by  my  father-in-law  the  late  Peter  Campbell,  Esq.,  then  owner  of 
Kilmory,  at  his  own  expense,  for  the  accommodation  of  his  tenants  and  others,  fishers  or  small  traders. 
The  expense  was  considerable,  but  I regret  that  I am  not  able  to  state  it  exactly.  I believe  it 
however  to  have  been  about  400/.  or  500/. 

After  Mr.  Campbell’s  death  I purchased  the  property,  and  at  that  time  the  dues  were  let  for  11/. 
a-year  I think— they  were  once  raised  to  12/.— then  I could  not  get  them  let  for  1 1/.,  and  had  to 
collect  them  myself.  Before  this  they  were  annually  let  by  auction  to  the  best  bidder.  For  the 
year  ending  Whitsunday  1840  they  were  let  for  9/.  Is. 

I subjoin  a copy  of  the  printed  list  of  charges  and  regulations  which  I found  in  use  in  1828,  when 
I came  to  reside  here,  and  have  used  ever  since. 

I regret  that  I cannot  state  the  amount  of  expenditure  upon  the  quay,  never  having  kept  a separate 
account  of  it:  whatever  repair  it  requires  is  done  from  time  to  time  by  my  own  workpeople,  and 
my  .own  horses  and  carts,  from  my  own  quarries,  and  with  my  own  wood.  Some  years  ago  we 
were  at  a great  expense  in  clearing  away  the  mud  that  had  accumulated  inside  it,  and  it  now  almost 
requires  a similar  outlay.  The  authority  for  collecting  the  dues  is  only  the  ownership  of  the  land, 
and  the  only  means  of  enforcing  the  same  is  by  prohibiting  access  to  it  by  non-payers.  This  of 
course  is  rather  insufficient,  particularly  as  regards  the  fncs  nominally  imposed  on  those  who  com- 
mit damage  not  only  to  the  quay  but  to  perches,  or  to  the  adjacent  beach.  These  in  fact  have  never 
been  taken.  I may  add  that  the  quay  is  very  useful  to  the  inhabitants  of  Loch  Gilphead ; but  as  the 
high  road  now  passes  close  to  it,  is  rather  a nuisance  to  it— chiefly  from  nets  and  sails  being  hung 
to  dry  there.  It  is  only  accessible  at  high  water,  as  the  tide  ebbs  nearly  a mile  beyond  it:  it  has  a 
mean  oi  perhaps  6 feet  water  and  is  quite  sheltered.  If  there  were  any  power  to  take  dues  to  a 
sufficient  amount,  it  would  be  easy  to  straighten  and  deepen  the  river-bed,  so  as  to  render  it  much 
more  useful  and  even  accessible  to  steam-boats. 

As  it  is,  I sometimes  think  of  removing  it  altogether. 

The  Hon.  H Manners  Sutton,  * ^ aVC  Orde. 

$c.  S,-c.  §0.  • 


Inverary. 


No.  310. 
Return  to.  Order  of 


INVERARY. 

No.  310. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 


rp  -r,  ...  Inver  ary,  February  10,  1845. 

the  TJnnco  . + iHE  Provo.st  oegs  leave  respectfully  to  report  that  the  only  right  or  title  which  the  magis- 

mons  of  gth  'AoT  f or.  of  the  royal  burgh  of  Inverary  hold,  and  under  which  they  have  invariably 

1844.  ‘ S'  with  lespect  to  the  harbour  or  port  of  Inverary,  is  the  charter  of  erection  of  said  burgh  granted 

by  King  Charles  I.,  and  which  charter  hears  date  28th  January,  1648. 

The  Provost  is  not  aware  that  there  exists  any  map  of  the  said  harbour  or  port  of  Inverary,  or  that 
there  was  at  any  time  a report  made  by  engineers  or  other  officers  in  regard  to  the  same ; nor  does  he 
know  that  there  have  been  any  written  complaints  made  to  the  magistrates  or  community  as  to  the 
defects  of  the  said  harbour  or  port. 

James  Wright,  Provost. 


Hon.  H.  Manners  Sutton. 
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No.  311. 


Return  of  the  Income  and  Expenditure  for  the  Years  1842-3-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income.  \ 

| 1942  j 

1813 

IS  14 

Hoads  orExrenditure. 

1912  ; 

1613 

1S41 

Anchorage  dues. 

Petty  customs’  dues . 

£.  s.  d. 
47  0 0 
12  0 0 | 

£.  s.  d. 
43  0 0 
14  0 0 

£.  *.  </. 
56  4 0 
13  0 0 

Expenditure.*  . . 

£.  s.  d. 

£.  s.  d. 

C.  s.  d. 

Total  . . • 

59  0 0 

57  0 0 

G9  4 0 

Dues  levied  by  charter  of  Charles  I,  dated  28th  January,  1048. 

* No  account  can  be  furnished  of  the  expenditure  on  the  harbour,  as  the  proceeds  of  the  dues  have  been  appropriated 
towards  the  general  expenditure  of  the  Burgh. 

__  J.  Wright,  Provost. 


ROTHESAY. 

No.  312. 

Return  to  Order  of  the  House  of  Commons,  August  9,  1844. 

Rothesay,  April  1,  1845. 

The  harbour  of  Rothesay  is  situated  at  the  head  of  a large  hay,  having  excellent  anchorage- 
ground,  situated  in  the  Frith  of  Clyde,  about  20  miles  from  Greenock — and  which  bay  is  nearly  land- 
locked on  every  side,  so  as  to  form  a large  basin  capable  of  mooring  safely  a great  number  of  ships. 
The  harbour  was  first  constructed  nearly  one  hundred  years  ago  by  the  erection  of  a pier  which  cost 
about  12001.;  and  about  fifty  years  ago  another  or  second  pier  was  erected,  but,  when  about  finished, 
either  from  its  construction,  or  the  material  being  bad,  it  was  knocked  down  by  the  violence  of  a 
gale.  These  erections  were  made  chiefly  through  the  exertions  of  the  inhabitants,  and  in  the  year 
1815  they  again  resolved  to  further  improve  the  harbour,  and  obtained  a report  and  a plan  for  its 
improvement  by  Robert  Stevenson,  Esq.,  civil  engineer ; but  that  plan,  though  good,  was  so  ex- 
pensive that  the  inhabitants  could  not  undertake  the  works ; and  nothing  was  done  till  1820,  when 
a second  report  was  obtained  from  the  same  engineer.  Copies  of  these  reports,  marked  No.  1 and 
No.  2,  and  of  said  plan,  are  herewith  forwarded. 

In  1820  the  magistrates  and  council  again  took  up  the  subject  of  the  improvement  of  the  harbour, 
and  resolved  to  partially  execute  said  plan,  which  they  did  in  the  year  1822  at  an  expense  of  from 
60001.  to  7000/. — 20001.  of  which  they  raised  by  subscription,  and  borrowed  40001.  from  the  Ex- 
chequer Bill  Commissioners,  and  in  1831  they  applied  to  Parliament  and  obtained  an  Act  by  which 
the  present  trust  is  constituted.  They  have  since  paid  off  the  sum  borrowed  from  the  Exchequer 
Bill  Commissioners,  partly  from  the  revenue  and  partly  by  borrowing  from  other  sources ; and  the 
debt  now  owing  amounts  to  18801.  11s.  8 cl. 

A plan  of  the  harbour  as  it  now  stands  is  also  sent  herewith.  There  has  been  no  other  report  or 
plan  that  can  be  found  among  the  harbour  papers. 

The  title  of  the  Act  of  Parliament  under  which  the  Harbour  Trust  is  constituted  is  as  follows  : — 
1 & 2 Gul.  IY.  cap.  34 : “ An  Act  for  improving,  repairing,  and  maintaining  the  Harbours  of  the 
Burgh  of  Rothesay  in  the  County  of  Bute,  and  for  building  and  maintaining  a Gaol,  Court-house, 
and  Offices  for  the  said  Burgh  and  County.”  (2nd  August,  1831.) 

The  only  complaint  made  against  the  harbours  is  that,  from  the  gradual  accumulation  of  sand  at 
the  piers,  the  depth  of  water  is  decreasing. 

John  Gillies, 

Clerk  to  the  Rothesay  Harbour  Trustees. 


No.  313. 

Report  by  Robert  Stevenson,  Esq.,  C.E.,  on  improving  and  enlarging  the  Harbour,  and  Estimate. 

Edinburgh,  November  27,  1815. 

In  the  month  of  May  last,  when  the  reporter  was  in  London,  he  had  the  honour  to  receive  a me- 
morandum from  the  Most  Noble  the  Marquis  of  Bute,  communicated  by  the  Right  Honourable  Sir 
John  Marjoribanks,  Bart.,  M.  P.,  directing  the  reporter  on  his  return  to  Scotland  to  examine  the 
harbour  of  Rothesay ; to  report  upon  its  present  state,  and  of  the  practicability  of  its  repair ; and 
to  give  a design  for  its  improvement.  Having  accordingly  visited  Rothesay,  and  there  met  with 
the  magistrates  of  the  burgh,  and  with  Archibald  Moore,  Esq , one  of  the  commissioners  for  the 
Marquis  of  Bute,  he  inspected  the  harbour ; and  a survey  having  since  been  made  of  the  quays  and 
bay  of  Rothesay,  he  is  now  to  submit  his  report  and  plan  for  the  consideration  of  the  magistrates  and 
of  those  honourable  persons  just  alluded  to,  who  take  so  much  interest  in  the  advancement  and  pro- 
sperity of  this  ancient  burgh. 

Before  entering  into  particulars  regarding  the  proposed  design,  it  may  be  proper  to  notice  gene- 
rally, that  Rothesay  is  one  of  the  royal  burghs  of  Scotland,  and  gives  the  title  of  Duke  of  Rothesay 
to  His  Royal  Highness  the  Prince  Regent.  The  town  itself  is  delightfully  situated  at  the  head  of 
Rothesay  Bay,  which  affords  a safe  and  extensive  anchorage  for  ships  of  all  sizes.  This  bay  has  an 
immediate  communication  with  the  Firth  of  Clyde  towards  the  south,  and  with  the  coast  of  Ireland 
and  the  British  Channel.  Again,  by  the  Kyles  of  Bute  on  the  opposite  side  it  is  connected  with 
Lock  Fyne,  and  through  the  Crinan  Canal  with  all  the  fishing  lochs  in  the  Highlands,  while  the 
access  to  the  eastern  coast  of  Great  Britain  is  no  less  convenient  by  the  Forth  and  Clyde  Canal. 
Thus  Rothesay,  the  capital  of  the  fertile  island  of  Bute,  with  a population  of  4000  inhabitants,  which 
is  rapidly  increasing.  The  capital  of  its  merchants  being  chiefly  invested  in  the  herring. fishing,  and, 
indeed,  almost  the  whole  industry  of  the  people  is  employed  in  this  trade,  notwithstanding  the  great 
difficulties  they  labour  under  from  the  want  of  means  to  support  their  harbour  and  extend  its  ac- 
commodation with  the  growing  number  of  their  ships.  But  it  must  always  be  recollected,  in  so  far 
as  regards  public  funds,  that  the  prosperity  of  the  town  of  Rothesay,  even  as  a seaport,  is  liable  to 
the  disadvantages  of  an  insular  situation,  and  that  in  common  with  other  small  communities  it  is 
affected  by  the  change  in  commercial  affairs  which  draws  the  residence  of  merchants  and  men  of 
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capital  to  large  towns.  Hence  the  funds  of  the  burgh  of  Rothesay  have  been  unable  to  keen 
with  the  extensive  improvements  of  the  contiguous  ports  of  Greenock  and  Port  Glasgow  : thouo-li  Cf 
later  origin,  yet  being  more  immediately  connected  with  the  mass  of  the  people,  and  with  the  cit 
of  Glasgow,  that  great  emporium  of  Scottish  commerce,  they  have  consequently  made  more  ranH 
progress  in  the  improvement  and  extension  of  their  public  works.  In  the  case  of  the  harbour  f 
Rotiiesay  the  evil  is  felt  more  severely,  its  dependence  being  almost  wholly  upon  the  success  of  the 
herring  fishing;  and  therefore  the  safety  and  accommodation  of  their  shipping  become  an  object  of 
the  last  importance.  Now,  from  the  ruinous  state  and  condition  in  which  the  reporter  found  the 
piers  of  this  harbour,  its  shipping  must  sustain  much  damage  and  be  exposed  to  great  detention  from 
a want  of  proper  berthage;  and  this  is  the  more  to  be  regretted  as  the  funds  of  the  burgh  are  in  no 
condition  to  renew  the  quays  or  to  extend  the  accommodation  of  the  harbour. 

The  form  and  construction  of  the  piers  of  Rothesay,  as  will  appear  by  the  accompanying  survey 
and  plan,  will  be  found  to  be  extremely  irregular  and  incommodious.  The  harbour  in  its  best  state 
consisted  of  an  eastern  and  western  compartment:  that  upon  the  eastern  side,  bounded  by  the  circular 
pier  and  the  shore,  is  the  oldest  part  of  the  harbour,  and  was  afterwards  enlarged  to  the  westward  by 
the  extension  of  a pier  with  a square  head  pointing  towards  the  east,  but  this  last  addition  appears  to 
have  been  so  faulty  in  its  construction  and  in  the  quality  of  the  materials  of  which  it  was  built  that 
it  is  now  in  the  state  of  a complete  ruin,  a great  part  of  it  being  washed  down,  the  liorth-eastern'head 
being  hardly  more  than  4 or  5 feet  in  height,  and  the  area  of  this  compartment  is  so  filled  up  with 
silt  and  mud  that  it  neither  affords  shelter  from  the  waves,  nor  a sufficient  depth  of  water  for  floating 
the  most  trifling  bark  that  frequents  the  port.  The  small  part  of  the  harbour  is  therefore  now  the 
whole  accommodation  of  the  port,  which  is  found  to  be  too  small  for  the  increased  state  of  the  trade  • 
and  as  the  water  leaves  it  entirely  at  low  spring  tides,  there  is  only  a depth  of  about  10  feet  at  high 
water  of  spring  tides  and  six  feet  in  neap  tides,  and  is  therefore  unfit  in  its  present  state  for  floating 
fishing-vessels  of  the  ordinary  size.  It  may  further  be  noticed  that  the  entrance  to  this  harbour  is  too 
near  to  the  eastern  side  of  the  bay,  and  in  northerly  or  easterly  winds  it  is  with  great  difficulty  that 
a vessel  can  cast  off  from  the  pier-heads ; and,  the  water  in  the  bay  getting  suddenly  deep,  it  becomes 
both  a difficult  and  a tedious  process  to  warp  a vessel  to  ike  offing  in  order  to  make  sail.  Under 
these  circumstances,  the  merchants  and  fishers  labour  under  much  inconveniency ; and  during  the 
time  of  fitting  out  the  busses  or  vessels  engaged  in  the  herring-fishery,  and  more  especially  when 
they  return  with  full  cargoes,  a scene  of  the  greatest  confusion  arises,  and  they  not  unfrequently 
damage  each  other  from  the  crowded  state  of  the  harbour. 

In  considering  the  improvement  of  the  harbour  of  Rothesay  one  cannot  help  remarking,  that, 
although  the  appearance  of  the  town  would  have  been  less  picturesque  on  any  other  spot  in  the  neigh- 
bourhood, yet,  had  it  been  situate  nearer  the  mouth  or  apex  of  the  bay,  it  would  have  been  more 
easily  formed  into  a convenient  loose  for  slips.  The  position  of  the  harbour,  however,  is  by  no 
means  unfavourable,  and  it  can  be  converted  into  a safe  and  well-sheltered  harbour  at  a less  expense 
than  if  the  situation  had  been  more  exposed,  as  it  is  bounded  on  no  less  than  three  of  its  sides  by  the 
town.  Ihe  soundings  or  depths  of  the  water  in  the  Bay  of  Rothesay  are  rather  uncommon  from  the 
sudden  manner  m which  the  bottom  dips  from  the  harbour;  indeed,  the  new  north  pier  delineated 
upon  theaccompanying  plan  is  carried  as  near  to  the  shelving  bank  as  it  would  perhaps  be  safe  to 
build,  Ihe  reporter  s attention  in  forming  this  design  has  been  particularly  directed  to  the  obtaining 
°r  augr,ea  ^ depth  of  water  at  the  entrance  and  in  the  interior  of  the  harbour,  and  to  the  enlargement 
• i =e  {or  stlPPing  5 and  he  is  happy  to  find  that  about  6 feet  in  depth  of  water  will  be  got 

m low  rides  at  the  entrance  of  the  harbour  and  along  part  of  the  new  pier  forming  its  northern 
£"2  Wh£?  -th®  ®aPaci<y  of  harbour  upon  the  whole  will  be  enlarged  to  double  its  present 
t0  5®  effecte,d  by  extending  and  rebuilding  in  a much  more  substantial  manner 
theNfT.Quaj\aS  laid  down  on  tbe  Plan>  a considerable  part  of  which  occupies  the  site 
8 Pr®sent  W>  taking  only  a more  northerly  direction  in  order  to  procure  a greater  depth  of 
JnrW  d pr?P°rti0ns  °f  tbe  new  work  are  stronger,  and  the  accommodations  for  landing  and 
of  nlwfgr?  a"d  otJf,r  ?oods  uPon  the  quays  is  larger,  being  30  feet  of  roadway  instead 

tL  wIIT  m bfavdt  l,’  whlle  lfc  «xtends  about  ISO  feet  in  length,  instead  of  650,  as  at  present.- 
m-u-  la,-,!  „ * °W  8Jate  op  tbe  funds  of  the  burgh,  the  operations  referred  to  in  this  plan 

3 thVl'L,?  intr°  Jree  sectlon,s-  ,The  first  section  comprehends  the  deepening  of  the  harbour 
• , . on ,°  tbe  uew  north  pier ; the  second  includes  the  eastern  or  covering  pier,  with  the 

CiSI  carpenters’  yard,  and  its  face-walls  md  forcing  to  make  up  the  ground.  Also  the 
forming  n rnrt)e  ^ soutbern  side  tbe  harbour,  for  enlarging  the  quays  next  the  town,  and 
r^SnU°US  l e r°und  tbe  harbour.  The  third  section  of  these  progressive  operations  is 

the  win  sidelf  rt,e“  reseM  haAo™.'  ^ “ldition',1  tide  larW  “d  scmrinl  4a“*  °n 

thJ'use^and  f (Ybich  is  all  that  is  now  estimated)  is  so  laid  down  as  to  embrace 

She  new  works  r ° ^ °H  “ its  Present  f°rm,  without  interrupting  the  trade  while 

pier  urtilthe  funds  P™Sr®ss  5 ,aTld  this  °^d  quay  may  remain  and  answer  the  pui-pose  of  a covering 
“ 136  ^ a C°nditi0n  t0  render  i*1  prudent  to  proceed  with  the 

sidTof  thrown  tVf°nd  Secti?n  form  a uew  covering  pier,  which  is  projected  from  the  eastern 
covering SSST  rem°VaI  °f  the  P^t  of  the  present  eastern  pier.  This 

acquiring-  additional  am  ° areturping  wall,  as  shown  in  the  plan,  may  be  made  subservient  for 
0f  ^ advantageously  laid  out  for  a graving-dock  and  ship- 
intended  to  build  a facp  11  IC  ^URb  p e t at  Rothesay.  Connected  with  these  operations  it  is 

“ T‘ld  thG  S0U,hern  sideof  the  harbour  next  to  the  to£n,  by  which 
calculated  to  heaulifv  tli  and  a continuous  street  round  the  harbour  will  be  acquired,  which  is 
wanted,  for  the  use  of  the  merchants. t0  **  prindpal  Port  for  warehouses  and  stores  much 

remove^onWti^I  COUrse  0^tbe  works,  of  the  secoud  section,  that  it  is  intended  to 

harbour  in  its  imnrovpd  stFtJ  -°f  ***  present  western  pier,  and  in  some  measure  still  to  divide  the 
b'rttag  the  .mailer  classes  0^7.  Jla?gT£SnV"“  f“U”4  '*  g”*‘  * 

beram/m harlo'lr’  formi”S  ‘h«  tbird  section  of  what  is  now  projected,  will 
extended  £ £ to  rEr6”'01  “ “7  af,er  Peri°d.  "ban  trade  of  the  place  shsll  have 

arTilcnktod  to  affi  A " ““T'®0'5"10”  «h«l  the  first  and  second  sections  of  the  design 

to  the  one  nL£., f , At  1 mil  expense  another  tide  harbour  of  similar  dimensions 

the  one  now  estimated  may  he  got  to  the  westward,  as  shown  in  dotted  lines  upon  the  plan,  and  by 
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having  a communication  through  the  western  wall,  described  in  the  first  section,  a ship  in  either 
harbour  may  sail  from  the  eastern  or  north  western  entrance,  according  to  the  state  of  the  winds,  and 
thereby  great  facility  will  be  given  to  the  shipping.  A further  advantage  may  be  got  with  this  ex- 
tension of  the  harbour  .by  the  construction  of  the  scouring  basin,  shown  in  the  plan.  This  basin  may 
be  usefully  employed  in  various  ways,  for  cleaning  out  both  harbours,  by  penning  up  the  waters  of 
the  rivulet  which  enters  the  sea  at  this  spot,  and  letting  them  off  at  pleasure ; when  a second  har- 
bour, however,  comes  to  be  wanted,  it  will,  perhaps,  be  more  advisable  to  construct  the  western  com- 
partment of  the  enlarged  plan  into  a wet-dock  for  keeping  ships  always  afloat.  This  wet-dock  could 
be  advantageously  employed  for  scouring  the  eastern  harbour,  and  the  basin  could  be  used  in  the 
same  manner  for  cleaning  out  the  wet-docks. 

To  execute  the  operations  now  described  in  a proper  and  substantial  manner,  it  will  be  necessary  to 
build  all  the  outward  walls  of  materials  of  larger  dimensions  than  have  hitherto  been  used  at  Rothesay ; 
and  the  reporter  is  happy  to  find  that  at  least  the  greater  part  of  the  stones  wanted,  besides  the  materials 
of  the  old  piers,  which  will  answer  for  hearting,  backing,  and  counterfort  walls,  can  be  got  very  con- 
veniently from  the  greenstone  or  whinstone  quarry,  marked  on  the  plan,  in  the  vicinity  of  the  town. 
This  vein  of  rock,  about  12  feet  in  thickness,  and  of  great  depth,  will  also  answer  extremely  well 
for  pitching  or  causewaying  the  roadway  or  space  on  the  top  of  the  piers.  About  two  miles  from  the 
harbour,  and  upon  the  town’s  property  near  the  mills  of  Ascoy,  there  is  good  appearance  of  sand- 
stone rock  for  hewn  work,  which  lies  in  regular  beds  of  great  thickness,  and  of  a quality  much  like 
the  well-known  sandstone  of  the  island  of  Arran.  Lime  of  an  excellent  quality  is  brought  to  Bute 
upon  moderate  terms  from  Ireland,  and  sand  is  to  be  had  in  great  abundance  at  the  harbour.  The 
stuff  for  making  up  the  ground  for  the  new  street  on  the  southern  side  of  the  harbour  and  carpen- 
ters’ yard  will  be  got  from  the  works  of  excavation  in  the  bottom  of  the  harbour,  and  also  from  the 
rubbish  of  the  greenstone  quarry,  and  from  the  gravel  beach  along  the  shores. 

As  the  greater  part  of  the  northern  pier,  included  in  the  operations  of  the  first  section,  must  be 
founded  considerably  under  the  surface  of  low-water  mark,  the  expense  attending  the  operation  will 
be  more  considerable  than  if  the  rise  of  the  tide  had  been  greater,  and  the  work  had  been  conse- 
quently more  out  of  the  water.  Here  it  may  be  observed,  that  the  difference  of  the  tides  in  the  Firth 
of  Forth,  where  the  perpendicular  rise  is  from  14  to  16  feet  in  spring  tides,  while  the  rise  of  the 
corresponding  tides  in  the  Firth  of  Clyde  is  only  from  9 to  10  feet;  whereas  at  the  Solway  Firth 
there  is  a perpendicular  rise  of  water  in  spring  tides  of  from  20  to  25  feet.  To  inquire  into  the 
causes  of  this  anomaly,  depending  upon  the  form  of  die  land  and  the  connection  of  these  estuaries 
with  the  great  Western  Ocean,  would  be  foreign  to  the  present  subject;  it  may,  however,  be  noticed 
that  it  becomes  a more  difficult  operation  to  improve  the  harbours  of  the  Clyde  than  of  the  Forth  in 
making  them  to  have  equal  depths  of  water  ; for  on  the  shores  of  the  Firth  of  Forth  a pier  may  be 
founded  on  dry  land  to  acquire  a depth  of  16  feet  of  water  at  the  top  of  spring  tides,  whilst,  the  same 
operation  being  intended  on  the  Firth  of  Clyde  to  have  16  feet  of  water  at  high  tides,  it  becomes 
necessary  to  build  at  a depth  of  6 feet  under  the  surface  of  low-water. 

But,  as  some  of  these  works  are  not  immediately  wanted  for  the  accommodation  of  the  present 
trade  of.  Rothesay,  the  reporter  only  estimates  the  expense  of  the  first  section  of  this  design,  com- 
prehending. the  erection  of  the  new  pier  upon  the  northern  and  western  sides  of  the  harbour,  and  also 
the  deepening  of  the  bottom  by  the  removal  of  the  sand  and  other  matters  accumulated  over  the  whole 
area  of  the  harbour,  from  the  open  and  ruinous  state  in  which  the  piers  have  been  left.  These  works' 
agreeably  to  the  plan  and  annexed  estimate  amount  to  the  sum  of  12,946/.  16s.  6d.,  and  may  be  exe- 
cuted with  the  most  perfect  conveniency  to  the  trade  of  the  port  in  the  course  of  two  years. 

In  concluding,  it  shall  only  further  be  noticed  that,  although  the  sum  quoted  as  the  estimated 
expense  of  the  first  section  of  these  works  greatly  exceeds  the  limited  funds  of  the  burgh  of  Rothesay, 
yet,  as  this  harbour,  in  the  strictest  sense,  is  a necessary  appendage  to  the  advancement  of  the  British 
herring-fisheries,  both  with  regard  to  its  position  and  immediate  connection  with  the  Highland  lochs, 
and  also  from  the  habits  of  the  people  of  the  island  of  Bute,  whose  great  pursuit  and  occupation  are 
to  follow  the  fishing,  it  is  hoped  that  the  restoring  and  improving  of  this  harbour  will  meet  with  the 
attention  of  those  public  bodies  whose  labours  have  been  so  well  bestowed  for  the  prosperity  and 
advancement  of  the  Highlands  and  Islands  of  Scotland.  The  reporter  will  only  further  observe, 
that  he  had  once  the  pleasure  to  see  from  80  to  100  herring-busses  sail  from  the  bay  of  Rothesay  in 
one  tide  for  the  fishing.  What  a prospective  source  of  national  wealth  and  security,  and  how  deserv- 
edly an  object  of  the  fostering  care  of  the  legislature,  are  the  British  fisheries ! 

To  the  Magistrates  of  Rothesay.  Robert  Stevenson. 

Estimate  of  the  Expense  of  improving  the  Harbour  of  Rothesay  by  erecting  a Pier  about  750  feet  in 
length,  and  deepening  the  Harbour,  agreeably  to  the  accompanying  Plan  and  foregoing  Report, 
by  Robert  Stevenson,  Engineer. 

Section  First.  £.  s.  d. 

For  2766  cubic  yards  of  squared  masonry  laid  in  lime-mortar  in  the  outward  walls 
of  the  western  pier,  at  21s.,  including  the  materials  of  the  old  pier 
F or  3259  cubic  yards  of  mound-stones  in  the  hearting  between  the  outward  walls, 
at  2s.  6d.  . . . . 

For  27  roods  of  paving  with  extra  large  stones  for  the  roadway  of  the  quay,  at  84s. 

For  clay  puddle,  &c.,  in  preparing  this  wall  for  the  side  of  a wet-dock 
For  4127  cubic.yards  of  squared  masonry  in  the  outward  and  inward  walls  of  the 
northern  pier,  including  the  difficulties  of  the  foundation,  at  26s. 

For  7 1 4 cubic.yards  of  rubble-building  in  the  backing  and  counterforts,  at  5s. 
or  9492  cubic  yards  of  mound-stones  for  hearting  between  the  outward  walls, 
at  2s.  6 d.  . , 

For  34  roods  of  pitching  or  paving  on  the  roadway  of  the  pier,  at  84s. 
or  168  cubic  yards  of  ashlar  masonry  in  the  parapet-wall  of  this  pier,  including  the 
Torres  course,  at  27s.  . ... 

or  12,402  cubic  yards  of  excavation  in  clearing  and  deepening  the  western  harbour 
and  clearing  foundations,  at  Is.  6d. 

For  wooden  defenders  and  ring-bolts 

For  incidents,  10  per  cent.  ....... 


£12,946  16  6 


2,904 

6 

0 

407 

7 

6 

113 

8 

0 

150 

0 

0. 

5,365 

2 

0 

193 

10 

0 

1,186 

10 

0 

142 

16 

0 

226 

16 

0 

930 

3 

0 

150 

0 

0 

11,769 

18 

6 

1,176 

18 

0 
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Income  and  Expen 
diture. 


No.  314. 


Second  Report  of  Robert  Stevenson,  Esq.,  C.E.,  on  the  Harbour. 

Edinburgh , April  17,  1820. 

Agreeably  to  a conversation  with  Archibald  Moore,  Esq.,  the  reporter  had  the  honour  of  an 
interview  with  the  Marquis  of  Bute  on  the  29th  of  March,  1820,  when  his  Lordship  was  pleased  to 
deliver  a sketch  plan  with  relative  papers  from  the  magistrates  of  Rothesay  regarding  their  harbour 
with  a view  to  the  preparation  of  a Parliamentary  plan  and  estimate,  which  the  reporter  has  now  the' 
honour  of  transmitting  to  the  magistrates. 

In  a report  upon  this  subject,  of  date  17th  September,  1815,  to  which  reference  is  again  made,  a 
plan  was  then  suggested,  with  an  estimate  amounting  to  12,9461.  16s.  6d.,  upon  a scale  somewhat 
more  enlarged  than  the  accompanying  plan,  the  estimate  of  which  amounts  to  10,776/.  10j.  Id.,  the 
area  of  the  proposed  harbour  being  more  circumscribed. 

The  principal  alteration  made  upon  the  sketch  plan  which  the  reporter  had  the  honour  of  receivin'* 
from  Lord  Bute  is  in  forming  the  proposed  new  pier  into  three  kants  or  reaches,  being  more  con- 
venient and  suitable  for  the  berthage  of  shipping,  and  also  less  expensive  for  the  operations  of  the 
builder,  than  the  circular  form  deliueated  on  that  plan,  while  square  masonry  in  the  form  of  kants 
will  be  found  sufficiently  strong  and  substantial  if  built  of  proper  materials,  a point  in  which  the 
pier  now  in  ruins  is  understood  to  have  been  very  defective. 

To  obtain  a great  depth  of  water,  the  pier  of  the  sketch  plan  of  the  magistrates  at  the  western 
extremity  is  proposed  to  be  founded  at  the  depth  of  no  less  than  from  15  to  17  feet  below  the  surface 
of  low  water  of  spring  tides,  which  would  induce  an  expense  far  beyond  the  stipulated  means  of  the 
burgh,  as  the  rates  or  charges  of  building  under  water  increase  in  a very  rapid  proportion  with  the 
depth.  Even  with  all  the  economy  which  the  reporter  has  endeavoured  to  keep  in  view,  the  annexed 
estimate  for  a pier  founded  in  about  7 feet  water  amounts  to  2169/.  9.s.  Id.  more  than  the  sum  assigned 
for  the  estimate  of  the  sketch  plan;  but  it  does  not  appear  to  the  reporter  that  the  magistrates  can 
with  propriety  undertake  these  works  without  the  command  of  about  10,000/.  It  is  not  without 
regret  that  the  reporter  states  this,  but  he  conceives  it  to  be  much  better  that  the  expense  should  be 
fully  stated  in  the  first  instance  than  that  the  operations  should  be  hampered  in  their  progress  from 
want  of  funds. 

The  accompanying  plan  and  detached  estimate  will  enable  the  magistrates  to  bring  their  bill  into 
Parliament;  and  as  the  reporter  will  be  in  London  in  the  course  of  the  session,  he  can  then  authen- 
ticate these  and  prove  the  preamble  of  the  bill  in  the  Committee,  should  this  be  found  necessary. 


To  the  Magistrates  of  Rothesay. 


Robert  Stevenson. 


No.  315. 

Return  of  the  Income  and  Expmditurefor  the  Years  1S4 1-2-3. 


Heads  or  Income. 

1S11 

1813 

1813 

£.  *.  d. 

£.  s.  d- 

£.  s.  d. 

Harbour  and  pier  dues 

upon  steam-vessels 

433  11  G 

.372  19  5 

420  17  7$ 

Ditto  upon  sailing 

vessels  and  boats  . 
Graving  slip  . 

87  10  9 

S5  11  0 
45  0 0 

84  0 2* 

Incidental  receipts  . 

0 7 6 

3 0 0 

Total  . . . 

n2L  2 3 

503  17  11 

507  17  10 

EXPENDITURE. 


Heads  of  Expenditure. 


Harbour-master  and 
clerk’s  salary  . . 

Improvement  on 
the  piers  . 
Deepening  harbours 
Lighting  . . . 
Expense  of  slip 
Miscellaneous  ex- 


1841  | 

1843 

1843 

£.  s.  d. 

£.  s.  d. 

£.  r.  d. 

48  0 0 

48  0 0 , 

48  0 0 

7 7 1 

3 0*  8| 

21  14  10 

314  10  44 

6 19  4 

1 3 2 

39  7 1$ 

32  16  If 

26  7 OJ 

484  0 11  ; 

121  3 0 

61  11  10 

9 9 1 

26  4 14 

47  11  0 

111  24, 

194  10  8 | 

103  6 10 

1013  16  11  j432  13  ll|j 

309  14  83 

Dues  levied  under  Act  I and  2 Will.  IV.,  c.  34. 

John  Gillies,  Clerk  to  Trustees. 
Debt  due  on  the  1st  January,  1846,  1471/. 


DUMBARTON. 
No.  316. 


Return  of  Income  and  Expenditure  Jor  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

of  Income. 

1841 

1843 

1S43 

Heads 

of  Expenditure. 

1841 

1842 

1843 

Harbour  dues  . 

£■  *.  d. 
287  12  8 

£.  s.  d. 
230  7 2 

£.  s.  d. 
212  10  9 

Improving  quay  and  deep- 
ening river  .... 

Providing  diving  bell,  &c., 
and  working  same  . 

Sundries  and  constables’ 
wages. 

Law  and  Parliamentary  ex- 
penses (opposition  to 
Clyde  Navigation  Bill, 
.and  proposed  Harbour 
| Bill) 

£.  i.  d. 
411  4 0 l 

153  11  10 

£.  s.  d. 
157  5 4£ 

£.  ».  d. 

2 12  8 
65  0 0 

Total  . . £ 

564  15  10J 

157  5 4i 

67  12  8 

Dues  levied  under  Charter  of  King  James  VI.,  and  ratified  by  Act  passed  1641. 

Peter  Denny,  Provost. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


33.5 


GLASGOW. 


Appendix  C. 
Glasgow. 


No.  317. 

Examining  Commissioner — Captain  Washington,  R.N.,  P.R.S.,  accompanied 
Sir  Charles  Adam,  K.C.B.,  and  Captain  Bethune,  R.N.,  C.B. 


No.  317. 

Evidence  taken  on 
the  15th  Oct.,  1846. 

by  Vice-Admiral 


Present:— The  Lord  Provost  of  Glasgow;  Sir  James  Campbell;  Bailtk  Anderson;  Mr.  W- 
Mills;  Mr.  C.  Gray;  Mr.  Chapman  ; Mr.  M'Lellan;  Mr.  D.  Bell;  Mr.  J.  Hutchison; 
Lieut.  Forrest,  R.N. ; Mr.  Turner,  Clerk  to  the  Clyde  Trust;  Mr.  Headman,  Treasurer;  Mr. 
W.  Bald,  C.E. ; Mr.  D.  Buemner,  Resident  Engineer;  Mr.  W.  Muin,  Collector;  Captain 
Johnstone  and  Mr.  Jas.  Russell,  Harbour -masters;  Mr.  M‘Conneciiy;  Capt.  Boyd;  Mr. 
M'Gregor,  pilot;  Mr.  J.  Steele;  Mr.  G.  W.  Muir;  Mr.  F.  Galbraith;  Mr.  Drew,  Mr.  T. 
Brownlie,  &c. 


The  Lord  Provost  said — This  meeting  has  been  called  in  consequence  of  a letter  which  I received 
from  the  secretary  of  the  trust,  stating  that  Captain  Washington,  as  a member  of  the  Tidal  Har- 
bours Commission,  intended  visiting  the  port  for  the  purpose  of  obtaining  information  connected  with 
the  proposed  new  Conservancy  Bill.  I have  only  to  state  to  this  meeting  of  my  fellow  citizens,  that 
every  information,  which  they  have  Hitherto  required,  has  been  atforded  by  the  trustees  to  the  Tidal 
Commissioners.  We  have  given  them  the  most  ample  information  respecting  our  accounts,  and,  in 
fact,  respecting  everything  that  comes  under  our  jurisdiction  as  conservators  of  the  river.  With 
regard  to  the  Conservancy  Bill  recently  introduced  into  Parliament,  I am  sorry  to  say  that  I only 
express  my  own  feelings,  and  the  feelings  of  the  great  majority  of  the  merchants,  ship-owners,  and 
inhabitants  of  Glasgow,  when  I state  that  this  Bill,  if  passed  into  a law,  will  be  of  serious  injury  to 
our  port  and  to  our  immense  city,  rising  into  wealth  and  influence  in  consequence  of  our  noble 
river.  I feel  satisfied  that  such  information  will  he  elicited  to-day  as  may  very  likely  make  the 
Commissioners  pause  before  they  proceed  with  a measure  calculated  to  be  so  injurious  to  the  in- 
terests of  this  port  and  city.  Entertaining  such  views,  it  will  be  for  the  trustees  and  the  public  to 
consider  how  far  they  ought  to  endeavour,  through  their  members  of  Parliament  or  otherwise,  to 
prevent  this  Bill  being  acquiesced  in.  Having  stated  this,  I have  only  further  to  say,  that  I con- 
sider, as  trustees,  we  are  not  entitled  to  take  any  active  part  in  the  proceedings  of  this  Commission. 
At  the  same  time,  we  will  show  the  gentlemen  composing  it  every  respect,  so  that  they  may  pro- 
ceed in  the  usual  way  in  which  such  matters  are  conducted.  Captain  Washington  will  therefore 
now  slate  the  design  of  the  Commission,  and  the  object  they  have  in  view  in  meeting  yon  here 
to-day. 


The  advertisement  calling  the  meeting  having  been  read, 

Mr.  David  Bell  said — But  for  your  Lordship’s  observations,  I would  not  have  offered  a single 
remark  at  ihis  stage  of  the  proceedings.  I am  not  a Clyde  trustee  at  present;  but,  in  consequence 
of  seeing  the  advertisement  summoning  the  meeting,  I felt  myself  called  upon,  as  a citizen  of 
Glasgow',  to  come  forward  and  give  the  Commissioners  and  Sir  Charles  Adam  all  the  information  I 
possessed  regarding  the  trust,  the  affairs  of  which  I am  of  opinion  have  been  grossly  mis- 
managed. 

Mr.  Chapman  said,  I have  been  for  25  years  connected  with  the  navigation  of  the  river,  and  I have 
say  that  the  affairs  of  the  trust  are  the  reverse  of  being  grossly  mismanaged.  Nothing  could  show 
this  better  than  the  fact  that  vessels  which,  in  1825-26,  had  great  difficulty  in  coming  up  the  river, 
could  now  come  up  with  ease  and  safety. 

The  Lord  Provost. — I think  it  would  have  been  much  better  had  we  all  remained  quiet  and 
and  heard  Captain  Washington ; hut  that  was  always  Mr.  Bell’s  way  when  he  was  connected  with 
the  trust. 

Sir  J.  Campbell.' — I entirely  agree  with  your  Lordship’s  view,  that  we  should  not  proceed  so 
irregularly  as  we  are  now  doing;  but  I cannot  concur  in  your  own  remarks  about  the  Conservancy 
Bill.  I think  it  was  precluding  or  rather  prejudicing  the  result  that  we  expect  should  ensue  from  the 
!!19u'r!es.of  the  present  Commission,  and  meeting  it  with  rather  a coldness  that  is  not  due  to  it.  I 
iiink  it  is  very  well  that  the  Government  have  appointed  the  Commission  ; for  if  it  be  found  that  we 
ave  been  acting  fairly,  judiciously,  and  wisely,  I do  not  fear  that  any  measure  will  be  adopted  by  the 
Government  injurious  to  the  interests  of  the  river  or  of  the  city  of  Glasgow. 

Bailie  Anderson. — If  Sir  James  Campbell  be  allowed  to  make  a speech,  other  gentlemen  will 
ca™  «/ht  to  reply  to  him,  and  this  may  give  rise  to  a lengthened  discussion. 
o ^he  Commissioner. — This  discussion  is  quite  irrelevant.  The  Commission  is  not  yet  formally 


to  ^HvrLES  ^DA.M  l^en  rose  and  said  ; — it  is  perhaps  necessary  that  I should  explain  why  I am  here 
of  th^  Aft  "•  naine  *s  not  ahsolutely  in  the  Commission ; but  as  I happen  to  be  the  senior  naval  Lord 
on  6 a gentleman  who  has  taken  a great  interest  in  tidal  harbours  (Mr.  Hume)  called 

then'll  • recIuested  me  to  come  here,  not  with  the  view  of  inducing  the  Clyde  trustees  to  agree  to 
am  t in,roi*uc;ef*  into  Parliament,  but  with  the  view  of  making  myself  better  acquainted  than  I 
Port  >?reSt."t  Wi*h  t*le  (^e*:a‘'s  this  port;  and  his  object  was,  that  we  might  assist  in  making  the 
fine  t 3t  l"'S  ^rfat  emPormm  of  commerce  deserves  that  it  should  be;  that  we  might  improve  this 
wjjhS  an^’  'n  s^or*»  that,  we  should  do  what  was  in  our  power  to  make  all  matters  connected 
Bill  6 K-f  -Ur  an^  nnvigation  of  the  river  as  perfect  as  circumstances  would  permit.  If  this 
for  ;Were  °"Ject'onable  in  any  respect,  it  must  be  recollected  that  it  was  not  intended  as  a measure 
beenm^r^Vin<?  harbour  of  Glasgow  alone,  but  all  the  tidal  harbours  in  the  kingdom.  It  has 
not  FeatI  a”rst  l'meJ  and  printed  and  circulated  at  the  end  of  the  session  of  Parliament,  which  is 
to  exa  y°U  are  aware’  3uite  usual ; but  the  object  is,  that  all  who  are  interested  in  it  may  have  ample  time 
provi  minC  ltS  contents-  Captain  Washington  and  Captain  Bethune  are  here  to-day  in  their  peculiar 
nutter?  aS  tn?mbers  of  the  Tidal  Harbours  Commission;  and  I shall  be  most  happy  if  in  any 
improvi  B‘Ve  them  the  suPPort  of  the  Board  of  Admiralty,  with  the  view,  as  I said  before,  of 
]ar]Y  . the  P?rf>  a»d  everything  connected  with  it.  My  attention  will  be  directed  more  particu- 
J the  way  in  which  the  railway  companies  intend  to  cross  the  Clyde.  This  is  a matter  always 
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referred  to  the  Admiralty,  and  in  regard  to  which  they  are  anxious  to  prevent  the  stream  fr 
being  improperly  interfered  with.  I have  appeared  here  especially  for  that  purpose-  and0*! 
shall' be  glad  to  find  that  the  railway  companies  are  able  to  undertake  the  crossing  of  the  river  with  I 
causing  any  obstruction  to  the  navigation.  Holding  the  station  which  I do  at  the  Admiralty  Board 
Captain  Washington  lias  desired  that  I should  take  the  part  which  I am  now  taking  in  the  business  • 
therefore,  without  further  remark,  I would  beg  that  he  should  now  read  that  portion  of  the  Com’ 
mission  which  shows  the  necessity  of  the  inquiries  which  we  are  here  to  institute. 

Captain  Washington  having  read  the  Royal  Commission, 

Sir  Charles  Adam  again  rose  and  said, Captain  Washington  has  taken  care,  in  appearing  here  to 
have  an  advertisement  put  in  the  newspapers,  in  order  that  this  might  be  a public  meeting,  and  that 
everybody  might  come  who  felt  interested  in  the  inquiry;  and  that  is  the  best  proof  which  can  be 
given  of  the  intention  to  conduct  this  inquiry  in  the  most  fair  and  satisfactory  manner,  so  as  to  make 
out  a report  which  will  be  for  the  advantage  of  the  port,  as  well  as  the  public  at  large.  This  beinn-  the 
case,  it  will  be  desirable  that  we  should  hear  the  statements  of  ship-masters,  sailors,  pilots,  merchants 
and  all  interested  in  the  welfare  of  the  port.  The  usual  course  of  proceeding  is  to  commence  with 
the  charters  and  Acts  of  Parliament,  but,  as  my  time  is  limited,  I would  suggest  that  we  should 
begin  by  calling  on  some  gentleman  competent  to  give  us  information  upon  the  present  state  of 
the  harbour  and  navigation  of  the  Clyde;  upon  what  should  be  done  to  improve  them?  and  also 
upon  what  relates  to  the  present  state  of  the  railways?  that  is,  what  authority  they  have  to  come  to 
the  river  at  all?  what  authority  they  have  to  cross  it?  and  where  they  intend  to  cross  it?  so  ihat they 
may  be  stopped,  if  at  any  part  that  will  interfere  with  the  navigation  of  the  river,  and  sent  to  cross 
it  at  such  a part  as  will  not  be  injurious  either  to  the  port  or  trade  of  Glasgow. 

Charles  Gray,  Esq.,  Chairman  of  the  Committee  of  New  Works,  examined: — 

The  Commissioner. — Can  you  state  what  is  the  present  condition  of  the  works  connected  with  the 
river  and  harbour? — The  quesiiou  is  one  that  I am  not  prepared  to  go  into.  It  is  very  much  beyond 
anything  which,  as  Chairman  of  a Committee,  should  be  asked  of  me ; for  to  give  a satisfactory 
answer  to  such  a question  would  require  an  amount  of  engineering  knowledge  to  which  I do  not 
pretend.  I therefore  beg  to  decline  answering  any  question  of  that  sort.  In  reference  to  anything 
that  has  occurred  connected  with  the  management  of  the  trust,  I am  ready  to  give  every  information 
in  my  power ; but  as  to  the  prospective  improvement  of  the  Clyde,  the  engineer  is  the  proper  person 
to  answer  such  a question  ; and  the  Commission  might  have  had  Mr.  Walker  here  to  give  any 
information  on  that  subject  that  was  required. 

Sir  Charles  Adam. — Have  you  any  objection  to  say  what  is  the  present  state  of  the  works?— 
I scarcely  understand  what  is  meant  by  the  present  state  of  the  works.  If  you  mean  the  present 
extent  of  the  quayage,  I can  answer  that. 

Commissioner. — The  intention  was,  rather  to  leave  it  open  to  you  to  state  generally  what  is 
the  present  slate  of  the  navigation.  With  respect  to  calling  Mr.  Walker,  that  rested  with  the  trustees 
yourselves;  for  if  you  thought  that  your  resident  engineer  was  unable  to  give  the  information  re- 
quired, you  should  have  sent  for  Mr.  Walker. — I am  ready  to  give  any  information  as  to  the  state 
of  the  works  in  progress ; but  I think  that  calling  Mr.  Walker  from  London,  in  time  to  attend 
the  Commission,  was  a thing  entirely  out  of  the  question  ; for  it  was  only  on  Sunday  last  that  I knew 
I was  to  be  here. 

Mr.  Turner,  clerk  of  the  Clyde  trust. — I beg  to  state,  that  I addressed  a letter  to  the  Chairman 
and  Deputy-chairman  of  the  trust  the  very  day  on  which  I received  the  notice  from  the  Commis- 
sioners. 

Commissioner. — I think  I have  travelled  over  a distance  greater  than  that  between  this  and 
London  since  the  letter  was  sent  to  the  clerk  of  the  trust,  in  addition  to  stopping  three  days  in 
Glasgow  ; and,  therefore,  I conceive  it  is  quite  possible  that  Mr.  Walker  could  have  been  here,  if  it 
had  been  the  wish  of  the  trustees.  However,  I think  we  may  get  what  is  wanted  without  Mr. Walker. 
I understand  that  you  are  Chairman  of  the  Committee  on  New  Works : Will  you  be  good  enough  to 
state  what  new  works  are  at  present  being  carried  out  on  the  river  Clyde? — The  new  works  at  present 
going  on  are  900  feet  on  the  north  side  of  the  quay,  and  300  feet  on  the  south  side.  The  trustees, 
by  the  Act  ot  1840,  were  empowered  to  purchase  ground  along  the  river  to  the  extent  of  2700  feet, 
to  form  a basin  or  dock,  with  an  area  of  17  acres,  and  a quayage  of  about  1000  feet,  on  the  lands 
called  Stobcross  ; and  they  had  power,  under  the  Act  of  1846,  to  acquire  lands  on  the  south  side  of 
the  river,  lor  quayage,  in  addition  to  that  at  present  built. 

What  other  new  works  are  proposed? — The  wideuing  and  deepening  of  the  river  below  the 
harbour. 

Is  that  called  for  by  the  state  of  the  trade  and  navigation  of  the  port  ? — Yes ; the  additional 
quayage  is  necessary  for  the  accommodation  of  the  trade  of  the  port,  and  the  river  requires  to  be 
widened  to  allow  large  vessels  more  easy  access  to  the  harbour. 

Is  it  proposed  to  remove  the  weir  at  Stockwell  Bridge  ? — -Yes;  to  a point  in  the  river  about  140 
yards  east  of  Hutcheson’s  Bridge. 

Is  this  likely  to  be  carried  out  shortly  ? — That  rests  to  some  extent  with  another  Board,  the  Bridge 
Commissioners.  I am  not  a member  of  that  Board,  and  do  not  know  when  they  will  take  down  the 
bridge. 

Is  there  any  wish  on  the  part  of  the  Clyde  trustees  to  have  that  weir  removed  ? — The  Clyde 
trustees  have  agreed  to  pay  a sum  to  the  Bridge  Commissioners  towards  the  expense  of  removing 
the  weir,  and  laying  the  foundations  of  the  piers  of  the  new  bridge  at  Stockwell  to  a greater  depth, 
so  as  to  admit  of  the  improvement  of  the  upper  navigation. 

What  sum  have  they  agreed  to  pay  The  sum  is  left  to  arbitration. 

Has  the  point  of  removing  the  weir  altogether  ever  been  taken  into  consideration  by  the  Clyde 
trustees? — It  has  never  been  formally  discussed. 

Do  you  consider  that  it  would  be  of  advantage  to  the  harbour  to  remove  this  weir? — -In  some 
respects  it  would  be  desirable  to  remove  this  weir  entirely,  but  it  involves  many  considerations. 

The  chief  object  of  the  weir  is  to  keep  up  a supply  of  water  for  the  Water  Company  ?— Yes ; we 
are  under  obligations  to  maintain  the  head  level  of  the  river  at  a certain  height  for  that  purpose. 

Supposing  that  water  could  be  procured  from  another  source,  would  it  be  desirable  to  remove  the 
weir?— It  might,  but  the  scouring  of  the  river  by  the  tidal  flow  and  by  land-floods  might  cause  the 
banks  to  fall  in,  and  other  injuries  to  arise.  These,  however,  are  matters  on  which  I am  not  com- 
petent to  speak. 
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Sir  Charles  Adam. — I suppose  you  have  no  doubt,  Mr.  Gray,  of  the  desirableness  of  removing 
obstructions,  and  allowing  the  tidal  waters  to  flow  as  high  up  as  possible? — I have  heard  engineers 
date  different  opinions  on  this  subject. 

Commissioner. — If  you  do  not  feel  it  convenient,  Mr.  Gray,  to  give  us  a brief  history  of  the 
improvements  on  the  Clyde,  perhaps  you  will  name  some  gentleman  that  can  do  so,  as  it  will  facilitate 
matters  very  much  ? — As  I said  before,  I can  state  the  extent  of  the  quays,  and  the  depth  of  the  water 
at  different  periods.  Vessels  drawing  17  feet  of  water  can  now  come  up  and  down  the  river. 

Can  you  state  what  size  of  vessels  could  come  up  at  a former  period  ; as,  in  our  inquiry,  we  are 
desirous  to  show  the  improvements  that  have  taken  place,  as  well  as  those  that  may  take  place,  in  the 
navi<ration  of  the  harbour  and  river? — Mr.  Turner,  clerk  of  the  trust.  That  is  all  fully  given  in 
the  engineers’  reports,  published  in  the  Parliamentary  Papers. 

Commissioner. — It  would  be  belter  if  we  could  obtain  that  information  just  now? — I would 
not  like  to  charge  my  memory  with  an  off-hand  statement  of  that  kind,  although  tolerably  acquainted 
with  the  matter. 

Do  you  think  that  the  funds  of  the  port  will  meet  the  improvements  proposed  to  be  executed  on 
the  river  and  harbour  ? — I have  not  the  least  doubt  of  that.  When  I say  that  the  funds  will  meet 
these  improvements,  I do  not  mean  to  say  that  they  are  adequate  to  go  into  them  immediately;  but 
the  funds  will  meet  them  when  the  works  are  wanted. 

Is  that  the  general  opinion  of  the  trustees? — Yes  ; the  revenue  is  rapidly  rising. 

During  the  last  year? — It  has  increased  during  the  last  two  years,  as  may  be  seen  from  the 
printed  reports ; and  on  the  last  quarter  there  is  an  increase  as  compared  with  that  of  the  year 
preceding. 

Can  yon  state  whether  this  arises  from  an  increase  in  the  mineral  traffic,  or  from  a general  increase 
of  trade? — I do  not  think  that  the  mineral  traffic  is  increasing  at  all  to  the  extent  of  the  revenue.  I 
have  not  the  details,  but  I think  the  increase  is  chiefly  in  the  foreign  trade. 

Will  you  state  what  is  doing  with  respect  to  the  General  Railway  Terminus  on  the  south  side  of 
the  river,  and  how  far  the  Clyde  trustees  have  sanctioned  the  works  ? — The  mode  of  laying  the  rails 
is  at  present  under  the  consideration  of  Messrs.  Walker  and  Bremner,  the  engineers  ; the  Railway 
Company  are,  in  the  mean  time,  in  progress  with  the  works. 

Are  there  any  objections,  on  the  part  of  the  Clyde  trustees,  to  the  laying  of  the  rails  ? — Quite  the 
contrary. 

It  is  considered  that  the  railway  will  be  prejudicial  to  the  general  traffic  of  the  harbour  ? — My 
opinion  is,  that  it  will  be  very  benefical  to  the  traffic. 

You  have  nothing  further  to  state  with  regard  to  prospective  improvements  ? — I have  stated  already 
what  the  trust  propose  to  do. 

Has  the  subject  of  the  different  proposed  railways  for  crossing  the  Clyde  come  under  the  con- 
sideration of  the  trust  ? — At  present  there  are  really  no  proposed  railways  for  this  purpose  before  the 
public;  the  different  schemes  having  all  been  disposed  of  last  session  of  Parliament,  and  the  time  not 
having  yet  come  for  giving  the  notices  for  next  session. 

Have  the  trust  come  to  any  decision  as  to  the  most  eligible  place  for  crossing  the  Clyde? — They 
did  not  reckon  that  to  be  their  business  ; but  they  considered  each  railway  as  it  was  brought  before 
them  on  its  own  merits. 

Do  any  of  these  railways  propose  to  cross  between  the  Glasgow  and  Stockwell  Bridges  ? — The 
Caledonian  Railway  proposed  to  cross  90  yards  on  the  south  side,  and  110  yards  on  the  north  side, 
above  the  Glasgow  Bridge. 

Is  there  any  proposal  to  deepen  the  harbour  between  the  two  bridges? — It  is  one  of  the  contem- 
plated works  of  the  Clyde  trust  to  form  a quay  of  1000  feet,  on  the  north  side,  above  the  Glasgow 
Bridge,  so  as  to  afford  accommodation  for  small  craft.  It  is  also  their  intention  to  deepen  the  river, 
so  that  the  depth  at  low  water  will  be  5 feet,  and  at  extreme  spring  tides  15  feet. 

Would  not  the  crossing  of  the  Caledonian  Railway  interfere  with  that  improvement  ? — It  would, 
to  a certain  extent,  interfere  with  that  improvement ; but  the  advantages  to  the  city  from  having  a 
good  railway  station  at  Dunlop-street,  and  the  compensation  to  be  paid  to  the  trustees,  if  sanctioned 
by  the  Admiralty,  are  more  than  sufficient  to  compensate  for  any  damage  done  to  the  navigation. 
The  railway  bridge  would  be  much  higher  than  the  Glasgow  Bridge. 

How  much  higher? — About  11  feet. 

Sir  Charles  Adam. — If  the  railway  bridge  were  carried  across  the  river  at  a point  above  all  the 
bridges,  would  it  interfere  with  the  navigation  ? — I have  heard  of  such  a scheme  ; but,  as  it  would 
interfere  with  the  public  green,  which  is  of  great  advantage  to  the  citizens,  it  would  do  greater  injury 
to  Glasgow  than  all  the  advantages  of  a railway. 

Commissioner. — You  stated,  I believe,  that  you  knew  but  little  about  the  railways  ? — The  Parlia- 
mentary notices  are  not  yet  given.  I can  speak  to  the  plans  of  last  year,  but  they  are  all  disposed  of. 

It  is  probably  not  a variation  of  many  hundred  yards  between  the  place  where  the  Caledonian  Rail- 
way proposed  to  cross  the  river  and  the  point  referred  to  by  Sir  Charles  Adam,  above  all  the  bridges  ? 

This  is  a matter  which  I cannot  enter  into. 

Sir  Charles  Adam. — All  such  questions  are  rather  open  questions ; but  it  would  be  desirable  if  such 
information  could  be  elicited  on  this  occasion  as  would  enable  the  Board  of  Admiralty  to  make  up 
their  minds  on  the  subject,  if  the  question  were  proposed  to  cross  either  above  or  below  the  bridges.  I 
should  look  upon  it  as  a great  advantage  if  the  proposed  crossing  of  the  river  were  to  be  made  above 
all  the  bridges.  It  is  not  that  there  is  an  actual  proposition  to  cross  here  or  there,  or  that  it  will  be 
for  the  public  advantage  to  carry  a railway  one  way  or  another,  but  it  is  as  to  the  best  way  of  crossing 
the  river,  without  being  disadvantageous  to  the  navigation,  that  the  Admiralty  are  anxious  to  know  the 
sentiments  of  those  connected  with  the  Clyde  ? — I have  already  said  that  the  arrangement  made  with 
the  Caledonian  Railway  Company  rendered  that  scheme  not  objectionable.  It  was  provided,  in  the 
Caledonian  Company’s  Bill,  that,  if  ever  Glasgow  Bridge  were  opened  up,  that  Company  would  be  re- 
quired to  make  a similar  drawbridge  in  theirs,  so  as  to  permit  vessels  to  come  up. 

Commissioner. — Do  you  think  that  the  Clyde  trustees  would  object  to  crossing  the  river  below 
Glasgow  Bridge? — Yes,  I believe  that  they  would. 

You  are  pretty  much  of  the  same  opinion  as  you  were  last  year  ? — I am. 

You  were  then  very  decided  about  it? — I was. 

Commissioner,  (at  the  request  of  Mr.  W.  G.  Muir). — If  the  convenience  of  a railway  station  in 
Dunlop-street  were  so  great  as  to  form  an  equivalent  for  any  injury  done  to  the  navigation,  would  not 
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the  same  reason  apply  with  greater  force  if  a convenient  site  could  be  got  for  a railway  station  abov 
the  bridles? — The  question  assumes  an  answer  which  I did  not  give. 

You  stated  that  the  convenience  of  a railway  station  in  Dunlop-street,  and  the  compensation  ol' from 
4000/.  to  8000/.,  to  be  given  by  the  Caledonian  Company,  would  more  then  compensate  for  an 
damage  that  would  be  done  to  the  navigation? — I would  say,  if  a similar  compensation  were  ^ive„ 
for  a place  above  the  bridge,  it  would  be  still  more  unobjectionable.  At  the  same  time,  I adhere  t0 
my  former  statement,  that  if  the  Caledonian  Company  give  the  compensation  mentioned,  they  ourrht 
to  be  allowed  to  cross  at  the  place  proposed,  as  it  was  never  contemplated  to  accommodate  anvihine 
but  small  vessels  between  the  bridges. 

Are  you  of  opinion,  if  the  space  were  deepened  above  the  Glasgow  Bridge,  that  vessels  would  male 
their  masts  folding  ? — Yes. 

What  is  the  height  of  the  arches? — The  spring  of  the  arches  is  9 feet  8 inches  above  high  water- 
and  the  centre  of  the  arch  is  16  feet. above  high  water. 

What  is  the  largest  size  of  vessels  which  pass  under  the  bridge  ? — About  100  tons. 

Has  the  want  of  accommodation  in  the  harbour  been  much  felt? — There  has  been  a great  want  of 
accommodation  experienced  in  the  harbour  for  some  time  past.  Extensive  powers  were  got  in  1840 
but  the  revenue  fell  off  shortly  after  that,  so  that  it  was  not  considered  prudent  to  push  forward  the' 
works.  I have  no  doubt  whatever,  that  when  the  works  under  contract  and  proposed  to  be  executed 
are  finished,  that  there  will  be  ample  accommodation. 

With  respect  to  Windmillcroft,  have  the  trustees  come  to  any  decision  regarding  it? — It  is  still  in 
the  hands  of  the  trustees. 

Who  was  the  consulting  engineer  at  the  time  it  was  proposed  to  make  the  dock  at  Windmillcroft- 
and  why  has  that  dock  never  been  constructed? — Mr.  Walker  was  the  consulting  engineer;  and  he 
has  given  reasons,  which  are  deemed  satisfactory,  for  not  proceeding  with  that  work. 

Have  you  any  objection  to  state  these  reasons? — I cannot  state  Mr.  Walker’s  reasons  in  detail; 
and,  therefore,  I am  averse  to  enter  upon  them,  because  if  his  reasons  were  mis-stated,  I mi"ht 
involve  him  as  a practical  man.  I am  always  averse  to  entertain  or  to  give  an  engineering  opinion; 
but  Mr.  Walker’s  reasons  were  such  as  quite  convinced  me  on  that  point. 

Are  we  to  understand  that  the  trustees  were  satisfied  with  the  reasons  given  by  Mr.  Walker?— 
Yes. 

Are  the  reasons  given  in  the  minute-book  of  the  trust? — Mr.  Turner.  Some  of  the  reasons  are 
assigned  in  the  minute-book. 

Have  you  anything  else  to  state,  Mr.  Gray? — I would  like  to  correct  a gross  mis-statement  made 
by  Mr.  Bald,  the  former  resident  engineer  of  the  trust,  in  his  evidence  before  a Committee  of  the 
House  of  Commons,  on  the  30th  of  April,  1845.  The  mis-statement  occurs  in  his  answer  to  question 
149,  where  he  states,  in  reference  to  the  lands  of  Stobcross,  that  they  were  purchased  by  a company 
of  gentlemen,  some  of  whom  were  River  trustees.  This  is  a gross  mis-statement ; for  I believe,  in 
point  of  fact,  that  none  of  them  were  ever  trustees  ; and  I mention  this  lest  it  may  have  been  sup- 
posed that  the  trustees  were  guilty  of  a job.  I would  also  wish  to  contradict  a statement  made  in  the 
House  of  Commons,  by  Mr.  Hume,  that  the  transaction  between  the  trustees  and  the  Railway  Ter- 
minus Company  was  a gross  job. 

Sir  Charles  Adam  said,  he  was  sure  Mr.  Hume  had  but  one  desire,  and  that  was,  to  see  the  har- 
bour and  river  made  as  perfect  as  circumstances  would  admit  of. 

Commissioner. — -There  is  one  other  subject,  and  that  is  in  reference  to  the  removal  of  the  weir 
at  the  Stockwell  Bridge  ; or  do  you  consider  that  more  as  an  engineering  point  than  anything  else? 
— Yes. 

Was  it  ever  referred  to  a Committee  of  the  trust? — Yes. 

Have  they  agreed  to  any  report  upon  it? — Yes  ; and  this  report  is  in  favour  of  the  removal  of  the 
weir;  but  the  report  has  not  been  brought  formally  under  the  consideration  of  the  trust,  although  a 
considerable  time  has  elapsed  since  it  was  laid  upon  the  table. 

Sir  Charles  Adam. — Can  you  state  the  reasons  for  this  ? — It  lies  with  tiie  Chairman  of  the  Com- 
mittee to  bring  the  matter  before  the  trustees.  I do  not  agree  with  the  Report. 

Archibald  M'Lellan,  Esq.,  one  of  the  Clyde  Trustees,  examined  : — 

Commissioner. — Can  you  give  any  information  as  to  what  has  been  done  in  regard  to  the  re- 
moval of  the  weir  at  the  Stockwell  Bridge? — A Committee,  of  which  I was  the  Chairman,  was  appointed 
by  the  trustees  to  inquire  into  this  matter.  They  took  very  great  pains  on  the  subject,  and  drew  up 
a Report,  which  had  been  subsequently  printed  and  circulated  among  the  trustees.  That  Report  con- 
tained their  unanimous  sentiments  on  the  subject.  A copy  of  that  printed  Report  is  now  on  the  table 
of  the  Commission.  [See  Appendix,  No.  348.]  It  was  the  unanimous  opinion  of  the  Committee 
that  it  would  be  better  to  have  that  weir  removed  altogether. 

Have  any  steps  been  taken  by  the  trustees  respecting  that  Report  ?— The  Report  has  been  laid 
on  the  table  of  the  Board  for  consideration ; but,  as  Chairman  of  that  Committee,  I have  not  felt 
myself  called  upon  to  press  it,  from  the  peculiar  circumstances  in  which  the  Clyde  trustees  are 
placed  with  regard  to  the  Bridge  trustees.  This  weir  is  to  be  removed  under  powers  of  an  Act  of 
Parliament  obtained,  not  by  the  Clyde  trustees,  but  by  the  Bridge  trustees,  who  are  the  members  of 
the  Town  Council,  with  the  addition  of  nine  county  gentlemen.  A submission  has  been  made  between 
the  Clyde  trustees  unci  Bridge  trustees,  in  regard  to  the  amount  of  money  to  be  expended,  under  a 
plan,  at  the  right,  not  of  the  Clyde  trustees  themselves,  but  of  the  Bridge  trustees,  in  sinking  the 
foundations  of  the  new  bridge  at  Stockwell,  in  consequence  of  the  proposed  removal  of  the  weir 
140  yards  above  Hutcheson’s  Bridge.  The  Report  of  the  Committee  goes,  in  the  first  place,  to 
denounce  the  appropriation  of  the  funds  of  the  Clyde  trustees  for  making  a dam  within  the  tidal  flow; 
and,  in  the  next  place,  to  deny  the  right  of  any  joint  stock  company  or  private  proprietor  to  stop  the 
tidal  flow,  or  prevent  the  improvement  of  the  river  within  high-water  mark.  The  present  circum- 
stances of  the  case  are,  that  the  matter  has  been,  by  submission,  referred  to  Mr.  Walker,  the  con- 
sulting engineer  of  the  trust,  and  Mr.  Smith,  of  Deanston,  who  have  full  powers  to  say  what  sum 
shall  be  taken  for  the  purpose  from  the  funds  of  the  Clyde  trust  and  put  to  the  credit  of  the  Bridge 
trust,  and  this  submission  I hold  to  be  illegal. 

Was  there  not  a previous  sum  taken  from  the  funds  of  the  Clyde  Trust  and  given  to  the  Bridge 
Trust?  —Yes ; a contribution  of  6000/.  was  given  when  the  Glasgow  Bridge  was  rebuilt-  I consider 
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this  to  have  been  amP'e  compensation  for  any  surface  or  other  damage  which  would  be  inflicted  on 
the  bridges  from  the  traffic  connected  with  the  harbour. 

Are  vou  of  opinion  that  no  further  sum  should  be  given  to  the  Bridge  trust  ? — I am. 

Do  you  consider  that  the  removal  of  the  weir  would  be  an  advantage? — Yes. 

Mr.  Turner. — I beg  to  say,  with  great  deference,  that  Mr.  M'Lellan  is  much  mistaken  in  the 
statement  which  he  has  made.  He  says  that  the  contribution  is  to  be  made  under  a plan,  and 
expended  by  the  Bridge  trustees.  The  true  state  of  the  case  is  this.  The  Bridge  trustees  said,  “ We 
shall  build  a new  bridge.”  The  Clyde  trustees  said,  “ You  must  lay  the  foundations  of  that  bridge 
sufficiently  deep.”  The  Bridge  trustees  said,  “ That  is  not  a bridge  purpose.”  Accordingly  the  Clyde 
trustees  prepared  a plan  of  additional  foundations,  and  gave  in  an  estimate  of  the  amount,  at  8000/. ; 
and  they  said,  in  order  to  carry  the  navigation  as  far  up  as  possible,  we  request  that  you  will  seek 
power  to  sink  the  foundation  to  this  extra  depth.  Then  with  regard  to  the  weir,  the  Bridge  trustees  said, 
‘•You  [the  Clyde  trustees]  desire  its  removal  above  Hutcheson’s  Bridge,  but  before  this  can  be  done, 
the  Water  Company,  the  manufacturers,  and  the  trustees  for  the  Bridge  of  Rutherglen,  who  have  all 
separate  interests  in  its  maintenance,  must  be  compensated;  therefore,  in  this  way,  the  removal-of  the 
weir  more  properly  belongs  to  you  than  to  tiie  Bridge  trust.” 

Mr.  M'Lellan. — I hope  I may  be  permitted  to  correct  Mr.  Turner,  and  to  say,  that  he  has  not 
given  a fair  statement  of  the  case  in  the  gratuitous  speech  he  has  made.  What  Mr.  Turner  has  just 
stated  must  be  taken  cum  tiota,  as  he  stands  in  the  anomalous  position  of  being  clerk  to  the  Bridge 
trustees  and  clerk  to  the  Clyde  trustees. 

Mr.  Turner. — So  much  the  belter  able  to  give  a correct  statement  of  the  case. 

Mr.  M’Lellan. — In  regard  to  this  weir,  I lake  leave  to  say,  as  a Clyde  trustee  of  25  years’  expe- 
rience, that  I consider  it  to  be  one  of  the  greatest  barriers  to  the  improvement  of  our  noble  river.  1 
consider  further,  that  the  removal  of  it  a few  hundred  yards  would  be  of  no  value  as  an  upper  scour. 

I believe  that  there  is  no  obstruction  to  the  removal  of  the  weir,  as  the  Water  Company  are  now  to 
be  placed  in  a new  situation  by  the  introduction  of  water  by  means  of  gravitation.  If  they  can  prove  a 
shilling  of  damage,  which  I believe  they  cannot,  the  sinking  of  this  level,  and  every  other  obstacle,  if 
Heated  in  a fair  and  honest  manner,  can  easily  be  overcome. 

Commissioner. — Is  there  not  a new  Water  Act  to  bring  water  from  a distance? — I believe  it  is  in 
operation  at  this  minute. 

The  LonD  Provost. — The  time  is  limited  to  five  or  seven  years.  I am  a proprietor  and  director  of 
that  company,  and  I can  state  that  it  is  not  possible  to  bring  in  water,  on  an  extensive  scale,  in  less 
than  five  years.  Therefore,  whatever  resolution  the  Clyde  trustees  may  come  to  in  reference  to  the 
position  of  the  Water  Company,  it  is  evident  that,  by  the  removal  ot  the  weir  at  present,  the  city  of 
Glasgow  would  be  deprived  of  that  essential  necessary  of  life,  water. 

Commissi  on  kr. — We  do  not  understand  Mr.  M’Lellan  to  mean  that  the  weir  is  to  be  taken  away 
until  a supply  of  water  be  secured  ? 

Mr.  M’Lellan. — I have  found  it  my  duty  to  do  what  I could  to  prevent  the  Bridge  trustees  from 
undertaking  the  erection  of  a new  weir.  The  Act  requires  them  to  erect  the  new  one  before  the  old 
one  shall  be  removed  ; and  this  new  weir  is  to  be  constructed  of  stone,  and  finished  in  every  respect  in  a 
sufficient  manner.  Now  I have  to  say  to  the  Commission,  that  it  will  be  the  most  arrant  waste 
of  public  money  that  could  be  committed,  and  the  most  flagrant  injury  to  the  funds  of  the  Clyde 
trustees,  if  they  shall  allow  one  stone  to  he  put  on  another  for  the  construction  of  a new  weir  above 
Hutcheson’s  Bridge.  The  Bridge  trustees  have  it  in  their  power,  if  they  shall  build  a bridge 
at  Stockwell,  to  preserve  the  level  of  the  water  for  the  ditFerent  companies.  I hope  that  the  opposition 
which  I have  taken  in  this  matter  will  prevent  one  farthing  of  the  Clyde  trustees’  money  from  being 
applied  to  such  a destructive  and  suicidal  purpose. 

Bailie  Anderson. — There  is  no  collision  between  the  Bridge  trustees  and  the  River  trustees. 
The  Bridge  trustees  are  not  bound  to  erect  the  new  weir  till  the  other  one  is  removed,  and  they  were 
not  bound  to  remove  the  present  weir.  They  may,  therefore,  build  this  new  bridge,  keeping  the  weir 
as  it  is;  and  that  is  what  they  intend  to  do.  They  have  already  issued  specifications  for  the  building 
of  the  bridge,  with  the  weir  to  remain  as  it  is.  It  was  not  the  duty  of  the  Bridge  trustees  to  remove 
the  weir,  but  if  the  Clyde  trustees  wished  it,  they  were  desirous  ot  facilitating  its  removal  by  every 
means  in  their  power.  Last  year  there  was  a very  general  feeling  in  favour  of  the  removal 
of  the  weir  as  far  up  the  river  as  possible.  They  endeavoured  to  accomplish  that  object,  and  had 
powers  in  their  Bill  to  remove  the  weir  a mile  or  two  up ; but  they  found  that  there  were  so  many 
difficulties  in  the  way,  from  the  Water  Company  and  the  manufacturers,  if  they  look  powers  to  remove 
it  so  far  up,  that  they  considered  it  desirable  only  to  remove  it  to  where  it  was  proposed,  above 
Hutcheson’s  Bridge.  I can  corroborate  what  was  stated  by  Mr.  Turner  as  to  the  difficulties  in  the  way 
of  removing  the  weir  farther  up.  There  cannot  be  a doubt  but  that  it  involves  serious  consequences 
to  the  manufacturers  on  the  banks  of  the  river,  and  therefore  is  it  that  the  Clyde  trustees  have  not 
gone  into  the  matter,  or  taken  up  this  Report  of  Mr.  M’Lellan’s.  It  is,  in  a great  measure,  his  own 
Report ; and  although  only  laid  on  the  table,  it  states  that  the  Committee  have  authorized  copies  of  it 
to  be  sent  to  the  Admiralty. 

Mr.  M’Lellan. — It  is  the  unanimous  report  of  the  committee,  and  I pledge  myself  to  bring  it 
before  the  first  meeting  that  shall  take  place. 

Bailie  Anderson. — I beg  to  repeat  that  the  Bridge  trustees  will  do  everything  that  they  can  for 
me  removal  of  the  weir.  Of  course,  if  the  Clyde  trustees  wish  the  weir  removed  above  Hutcheson’s 
Bridge,  they  must  be  responsible  for  the  expense  connected  with  this  operation. 

Commissioner. — Are  you  bound,  Mr.  Anderson,  to  lay  the  foundations  of  the  bridge  as  deep  as  the 
improvement  of  the  navigation  of  the  river  may  require  ? — We  have  power  to  make  them  as  deep  as 
we  choose.  Of  late  it  has  been  considered  advisable  to  have  them  three  feet  deeper  than  those  of 
Glasgow  Bridge.  The  Bridge  trustees  will  be  glad  to  sink  them  as  considered  necessary., 

*-lr  Charles  Adam. — At  whose  expense?— At  the  expense  of  the  River  trustee's. 

Commissioner. — Is  it  very  desirable  to  get  rid  of  the  weir  ? — I think  that  is  the  general  opinion 
among  the  trustees ; although  an  opinion  which  we  got  from  Mr.  Walker  leads  us  to  believe  that  it  is 
not  of  that  importance  which  Mr.  M’Lellan  would  have  us  to  believe. 

Have  you  seen  a report  which  stated  that  it  would  be  the  greatest  improvement  which  could  be  made 
upon  the  Clyde? — Yes;  by  Mr.  Logan. 

Are  you  aware  how  high  the  tide  would  flow  up  if  the  weir  were  removed? — About  six  or  seven 
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miles.  It  has  been  stated  as  an  objection  that,  in  the  event  of  the  weir  being  removed,  the  lower  nan 
of  Glasgow  Green  would  be  overflown  by  the  greater  rise  of  the  water,  which  would  be  looked  upon 
as  mi  evil. 

Would  not  an  embankment  prevent  this? — It  might. 

Mr.  M'Lellan. — I cannot  understand  where  Bailie  Anderson  has  got  that  information.  The 
removal  of  the  weir  would  rather  have  the  effect  of  preventing  the  flooding  of  Glasgow  Green. 

[Mr.  Mackain,  the  engineer  of  the  Glasgow  Water  Company,  here  stated,  in  answer  to  questions  from 
the  Commissioner,  that  several  private  parties,  as  well  as  the  Water  Company,  were  interested  in 
the  maintenance  of  the  weir;  that  the  Water  Company  had  got  an  Act  of  Parliament  to  brin°-  water 
from  Loch  Lubuaig  by  gravitation  ; that  the  supply  from  this  source  would  be  22,000.000  gallons  per 
day;  that  the  present  supply  was  between  9,000,000  and  10,000,000  gallons  ; that  it  would  take  five 
or  six  years  to  execute  the  works;  that  in  1807  one  small  engine  was  sufficient  to  supply  the  whole 
city,  working  a few  hours  a-day,  but  that  now  there  were  eleven  engines  constantly  working;  and  that 
the  present  Water  Works  might  still  be  maintained  after  the  new  works  were  in  operation,  for  the 
purpose  of  supplying  the  public  works.] 

Commissioner. — Are  you  aware,  Mr.  M'Lellan,  that  there  is  a great  expense  incurred  in  dredgin'*  the 
harbour? — It  constitutes  a principal  element  in  the  annual  expenditure.  I think  the  effect  of  the 
tidal  scour,  by  taking  the  weir  away  altogether,  or  removing  it  further  up,  will  save  one-half  of  this 
expense. 

Can  you  state  if  any  engineering  opinion  has  been  given  on  that  subject? — Our  late  engineer,  Mr. 
Bald,  took  great  interest  in  this  matter,  and  has  prepared  several  reports. 

How  long  was  Mr.  Bald  engineer  to  the  trust  ?— About  six  years. 

Is  there  any  other  impediment  to  the  flow  of  the  tide? — Yes;  the  bottom  of  the  channel  at 
Dalmarnock  Ford. 

Is  there  any  obstruction  at  the  Newsliot  Isle  ? — I think  the  Newshot  Isle  one  of  the  most  serious 
obstructions  to  the  fl>nv  of  the  river. 

Have  pains  been  taken  to  preserve  or  to  increase  the  depth  of  the  river  there? — Yes;  considerable 
pains  have  been  taken,  particularly  on  the  northern  side  of  the  Newshot  Isle.  The  southern  channel 
is  in  course  of  silting  up.  There  is  an  artificial  mound  across  it,  which  has,  during  the  last  12  or  IS 
months,  been  heightened  very  considerably. 

Mr.  Turner. — The  trustees  have  had  their  attention  directed  to  it.  I believe  it  was  made  without 
the  cognizance  of  the  trust ; although  one  or  two  may  have  perhaps  been  aware  of  it. 

Can  you  tell  us  who  placed  the  southern  dyke  there? — The  trustees  have  acted  on  the  system,  for  more 
than  half  a century,  of  confining  the  channel  of  the  river  as  much  as  possible.  They  had  no  steam 
power  wherewith  to  dredge  the  river.  They  found  the  natural  channel  of  the  tide  wide;  and,  under 
Golborne  and  Rennie,  their  operations  went  to  confine  the  tide  to  a narrow  channel.  I suppose  the 
dyke  at  the  Newshot  Isle  was  put  down  by  these  engineers  for  that  purpose.  They  did  not  allow  it  to 
be  put  up  unless  on  the  principle  of  a half-tidal  dyke ; but  it  has  been  raised  since. 

Has  any  attempt  been  made  to  put  it  down? — An  attempt  was  made  by  Mr.  Bald  to  take  it  down. 
And  was  he  not  successful  ? — He  was  frustrated  in  more  attempts  than  in  this. 

Sir  Charles  Adam. — Are  you  aware  what  was  the  opinion  of  Rennie  and  the  other  engineers  in 
regard  to  that  tidal  dyke? — I believe  that,  in  the  limited  state  of  the  revenue,  they  considered  that  the 
confining  of  the  river  was  the  principal  way  to  proceed  ; but  now  circumstances  are  so  completely 
altered,  as  to  require  the  Clyde  trustees  to  take  a very  opposite  course.  They  have  now  large  funds 
at  their  disposal,  averaging  4b, 0001.  per  annum  instead  of  9,000/.  twenty-six  years  ago.  With  this 
large  sum  at  their  disposal,  they  have  four  powerful  steam-dredges  constantly  operating  on  the  bottom 
of  the  river.  They  find,  from  the  great  increase  that  has  taken  place  in  the  size  and  tonnage  of 
vessels  from  100  tons  to  500  and  600 — that  the  river  is  too  narrow;  therefore  the  dykes,  which 
served  the  purpose  of  these  engineers,  ure  now  to  be  removed.  The  system  which  we  are  now 
carrying  on  is,  that  the  river  should  be  widened  instead  of  being  narrowed  in  its  course.  We  are 
about  to  buy  the  whole  of  the  ground  to  the  west  of  the  harbour  and  the  estuary,  and  I hope  we  shall 
get  it  for  less  than  what  it  is  estimated  at,  120,000/.  If  the  improvements  projected  are  carried  out,  the 
river,  instead  of  being  only  170  feet  wide  in  some  places,  will  be  400  feet  on  an  average.  Great  incon- 
venience arises  at  present  from  the  narrow  state  of  the  river  at  some  points  ; and  especially,  the  diffi- 
culty experienced  in  turning  corners  often  leads  to  the  grounding  of  vessels. 

Is  there  a great  want  of  accommodation  in  the  harbour? — Yes. 

How  could  this  be  remedied  ?— By  carrying  out  the  plan  of  1840  on  the  north  and  south  sides  of 
the  river,  both  above  and  below  the  bridges. 

Where  do  you  consider  the  estuary  to  Win  ?— On  the  property  of  Lord  Blanlyre,  near  OB 
Kilpatrick. 

Commissioner. — Has  the  harbour  accommodation  been  extended  upwards  above  the  bridge?— It 
has ; but  not  so  much  as  I could  have  wished.  It  has  an  extent  of  about.  500  feet  of  wooden  quayage. 
As  to  dredging  above  the  bridges,  the  question  between  the  Bridge  trustees  and  the  Harbour 
trustees  as  to  the  amount  of  damage  we  shall  pay  for  the  bridge,  has  prevented  us  from  doing  this. 
The  wooden  bridge  was  also  another  obstruction  to  the  upper  part  of  the  harbour,  but  that  is  now  m 
course  of  removal.  rr  r 

t S6  f0U“?a?0ns  °f  the  Present  Glasgow  Bridge  admit  of  the  deepening  of  the  river  P-Yes, 
1 ivf . • a11  P"T°ses  th&t  the  Clyde  trustees  contemplate  applying  this  sheet  of  water. 

What  is  the  state  of  the  quays ’-They  are  in  an  indifferent  state.  Some  have  been  in  existence 
lor  _o  years,  and  others  have  been  in  existence  for  seven  or  eight.  The  latter  of  these  are  in  pretty 
good  condition.  ° 

Whom  were  they  built  by  ?— They  were  built  by  the  Clyde  trustees  under  contract. 

Are  the  works  still  carried  on  by  contract  ?— Yes,  as  much  as  possible,  even  in  the  very  smallest 
matters  - it  being  prescribed  by  Act  of  Parliament,  that  no  work  above  50/.  shall  be  undertaken, 
unless  by  contract  or  competition. 

,,  Yo“  a,re  aware  that  ,and  was  acquired  at  Windmillcrofl  for  making  docks ; can  you  tell  why 
these  docks  have  not  been  made  ?-I  have  heard  it  said  that  the  soil  is  not  well  suited  for  impounding 
water. 

Is  that  ground  still  retained  in  the  hands  of  the  Clyde  trustees,  and  at  what  expense  ?— Yes,  at 
an  expense  of  about  1600/.  per  annum.  They  get  some  revenue,  however,  from  it. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


391 


Sir  Charles  Adam. — Was  the  harbour  not  widened  there? — Yes;  and,  of  course  that  advantage 
lias  a fair  right  to  be  deducted  from  this  expense.  It  is  one  of  the  most  crowded  parts  of  the 

11  Has  the  land  increased  in  value  since  it  was  acquired  by  the  trust  ? — It  has  been  more  than 
doubled  ill  value,  so  that  if  you  take  into  account  the  amount  of  profitable  occupation,  it  will  mafe- 
riallv  reduce  the  outlay  connected  with  it. 

You  must  likewise  take  into  account  the  increased  value  of  the  ground  ? — Of  course.  I was  of 
opinion  that  we  should  dispose  of  the  lands  of  Windmillcroft,  but  Mr.  Walker  and  some  of  the 
trustees  objected.  I do  not,  however,  see  any  great  harm  in  keeping  it. 

The  Commissioner. — Do  you  think  it  will  be  a benefit  to  carry  out  the  General  Terminus  Railway  ? 

Is  it  intended  to  widen  the  harbour  to  400  feet  there  ? — To  480  feet. 

You  have  no  fear  that  the  increased  traffic  will  block  up  as  much  as  the  increased  room  ? — No; 
because  die  trustees  have  the  power  to  distribute  the  traffic. 

Do  you  expect  that  the  traffic  will  be  chiefly  a mineral  one? — Ido  not  think  that  it  will  be  a 
mineral  traffic  alone,  but  a general  traffic.  The  shipping  of  coal  is  diminishing  instead  of  increasing, 
as  the  iron-works  require  nearly  all  the  out-put  of  the  coal-fields. 

Do  you  think  the  acquisition  of  the  grounds  of  Stobcross  a judicious  purchase? — I think  so;  but 
I do  not  think  that  the  trust  have  money  to  carry  the  docks  out. 

Would  you  prefer  quays  and  deepening  above  the  bridge  to  docks  being  made  at  Stobcross? — I 
have  always  urged  that  fine  sheet  of  water  to  be  taken  advantage  of. 

Would  that  relieve  the  harbour? — Yes. 

Do  you  think  that  vessels  would  fit  themselves  for  passing  at  the  bridge? — I have  no  doubt  that 
they  would  fit  them  by  folding  masts,  if  we  allowed  them  to  use  that  part  of  the  harbour. 

Where  are  the  greater  number  of  the  store-houses  ? — Below  that  point. 

What  is  the  nature  of  the  barge  traffic? — It  is  a desultory  traffic.  The  Clyde  Shipping  Companies 
bring  up  the  varied  contents  of  the  deep-sea  ships,  which  are  put  down  on  these  upper  wharfs.  There 
is  also  the  traffic  from  the  West  Highlands.  I have  no  doubt  at  all,  if  we  had  sufficient  acccommoda- 
tion  at  the  upper  harbour,  that  it  would  all  be  used ; and  if  powers  were  got  at  some  future  lime 
to  build  a quay  on  the  southern  bank,  I am  confident  that  we  would  be  able  to  fill  that  also  with 
vessels. 

You  mention  that  you  have  been  in  the  Clyde  trust  for  20  years  ? — Yes. 

Has  ihe  trust  been  at  any  great  expense  in  obtaining  Acts  of  Parliament? — Yes. 

Owing  to  opposition? — Yes.  One  railway  company  cost  us  10,000/.,  the  West  of  Scotland  Junction 
Company.  We  likewise  incurred  serious  sums  from  ihe  opposition  of  proprietors.  An  acquisition 
of  ground,  for  instance,  from  Messrs.  Tod  and  Higginbotham,  cost  us  a heavy  amount.  We  have 
also  had  a good  deal  of  opposition  in  maintaining  our  rates. 

Do  you  know  what  the  Act  of  1840  cost ; from  the  Parliamentary  return  we  see  that  it  cost 
12,320/.?— Yes. 

Do  you  not  consider  that  a grievous  burden  on  the  funds  of  the  trust? — Yes. 

Do  you  not  think,  if  a department  of  Government  were  instituted  to  examine  into  such  Bills,  and  if 
approved  of,  to  carry  them  through  Parliament  as  public  Bills,  it  would  he  an  improvement? — Yes,  I 
think  it  would  tend  in  a great  measure  to  smooth  the  way  in  getting  the  powers  necessary  for  executing 
admitted  improvements. 

Do  you  think  that  a Board  of  Government  Control,  to  which  points  of  difficulty  could  be  referred, 
would  be  beneficial  ? — Y es. 

Do  you  entertain  the  same  objections  as  the  Lord  Provost  to  the  whole  of  the  Conservancy  Bill  ? — 
I am  in  favour  of  the  principle  of  the  Harbours  Conservancy  Bill ; to  some  of  the  details  I object. 

Are  you  aware  that  it  would  be  one  of  the  objects  of  that  Conservancy  Board  to  prevent  all  this 
expenditure  in  the  carrying  of  Bills? — Yes,  I think  so.  During  the  last  two  sessions  of  Parliament 
we  had  occasion  to  make  application  to  two  departments  of  Government;  to  the  Admiralty  in  respect 
of  ihe  railway  aggressions,  and  to  the  Commissioners  of  Woods  and  Forests.  A special  board  to  which 
we  might  address  ourselves  would  be  a great  improvement,  as  these  two  great  Government  boards 
are  overwhelmed  with  business. 

Do  you  consider  the  expense  incurred  connected  with  the  railways  a legitimate  expenditure  of  the 
trust  funds? — By  no  means ; but  the  trustees  are  not  to  blame,  for  they  had  no  choice.  If  the 
railway  companies  are  not  prevented  by  Government,  the  same  thing  will  perhaps  occur  next  session. 

What  is  the  best  point  for  the  railway  companies  to  cross  the  river? — I think  that  there  are  points 
at  which  the  river  might  be  crossed  with  little  detriment  to  the  harbour ; but  not  below  Glasgow 
Bridge;  I would  not  allow  of  any  tampering  with  the  deep-sea  shipping.  Nothing  could  compensate 
the  inhabitants  of  Glasgow  for  the  appropriation  of  a square  yard  of  that  harbour  for  a railway  purpose. 
I would  like  to  see  the  communication  above  the  whole  of  the  bridges;  but  when  you  take  into 
account  the  convenience  of  the  citizens  of  Glasgow,  which  the  river  trustees  would  not  like  to 
ran  in  the  teeth  of,  I think  some  sacrifice  might  be  made  by  which  to  accommodate  the  citizens 
in  respect  to  a terminus  on  the  north  side  of  the  river,  which  is  required  for  the  business  of  the  south 
of  England  and  the  west. 

Sir  Charles  Adam. — "Would  it  take  the  railways  much  round  to  go  above  the  bridges  entirely  ? — 
b>o,  it  would  not.  I think  there  are  two  objects  in  which  the  citizens  of  Glasgow  and  the  railway 
companies  are  at  one : that  there  should  be  a terminus  in  the  city,  and  on  the  north  bank  of  the 
liver,  for  the  western  and  southern  traffic.  There  would  be  great  risk  in  compelling  the  citizens,  who 
occupy  the  north  bank  of  the  river  and  where  four-fifths  of  the  population  exist,  to  transport  their 
goods  to  the  south  side  of  the  river. 

Mr.  Charles  Gray,  through  the  Commissioners. — You  are  aware,  Mr.  M'Lellan,  that  the 
sum  of  5400/.  was  incurred  last  session  in  opposing  the  Glasgow  Junction  Railway  Bill  ? — 

Y^T'  ®RiT- — -You  are  aware  that  the  principal  part  of  that  expense  was  incurred  in  Committee? — 

If  the  Admiralty  had  adhered  to  their  previous  determination  not  to  allow  any  railway  to 
cross  below  the  bridges,  instead  of  leaving  this  Bill  to  the  decision  of  a Committee  of  the  House 
0 ^praraons,  and  then  stopping  it  when  it  was  eleven  days  before  that  Committee,  it  would  have 
saved  all  this  expense  of  5000/.  ? — Considering  the  pressure  which  that  Board  were  under  by  the 
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Appen'dix  C.  speculation  of  that  period,  I do  not  wonder  at  their  being  hammered  out  of  the  decision  to  which 
they  originally  came.  At  the  same  time,  I can  see  this  from  what  has  occurred,  that  if,  instead  of  a 
Glasgow.  great  national  Board,  with  a constant  pressure  upon  it,  we  were  to  have  a branch  of  the  Admiralty 

with  power  to  take  up  such  matters,  it  would  enable  us  to  get  our  business  both  more  cheaply  and  better 

No.  317.  done. 

Evidence  taken  on  Commissioner.— Could  not  a crossing  for  the  railway  companies  be  effected  above  Hutcheson’s 
the  ISthOct.,  18-:6.  Bridge? — Crossing  above  Hutcheson’s  Bridge  by  arches  I do  not  think  would  be  prejudicial.  From 
T . TT7  this  bridge  over  the  Clyde  into  the  city,  the  railway  would  run  along  the  left  bank  of  the  Molendinar 

Mr.  A.  M Lellan.  -g|ir|J)  aI|fj  procee(]  jn  a straight  northerly  direction  to  the  terminus  which  had  been  acquired  by 
certain  railways  on  the  site  of  the  College ; then  to  obtain  a junction  with  the  Edinburgh  and 
Glasgow  Railway,  they  had  only  to  cross  one  or  two  streets,  with  a sufficiently  favourable  incline 
and  proceed  in  the  ravine  to  the  east  of  the  Cathedral,  and  by  tunnel  beneath  the  basin  of  the 
Monkland  Canal,  and  a lew  thousand  yards  would  lead  them  to  the  terminus  of  the  Edinburgh 
and  Glasgow  Railways  at  Cowlairs.  I think  such  a junction  line  could  be  accomplished  with 
great  ease. 

Are  we  to  understand  that  this  crossing  will  be  over  the  Green  of  Glasgow? — Across  the  west  end  of 
the  Green,  and  about  200  or  300  yards  in  front  of  the  public  offices.  I do  not  see  that  the  citizens 
would  object  to  a magnificent  bridge  being  erected.  I think  such  an  erection,  instead  of  being-  a 
drawback,  would  he  an  ornament  to  the  city. 

Do  you  think  that  the  general  feeling  of  the  community  is  against  crossing  below  Stockwell  Bridge? 
— I have  not  heard  any  general  feeling  against  it,  taking  into  account  the  necessity  for  a terminus  on 
the  north  side  of  the  river;  but  there  is  a general  expression  against  crossing  below  the  Glasgow 
Bridge.  I never  heard  any  person  speak  in  favour  of  it,  except  interested  parties. 

Mr.  G.  W.  Muir,  through  the  Commissioners. — Will  the  crossing  through  the  Green,  to  which 
you  have  referred,  supply,  in  your  opinion,  the  wants  of  the  Caledonian  Railway  Company,  who  wish 
to  cross  below  Stockwell  Bridge;  or  will  both  bridges  be  necessary? — That  is  a question  which  I 
cannot  undertake  to  answer,  as  I am  not  a proprietor  in  that  railway,  and  not  in  their  secrets. 

Sir  James  Campbell,  through  the  Commissioners. — In  any  crossing  of  the  Clyde,  by  a railway 
bridge,  would  it  not  be  desirable  that  it  should  be  at  a point  that  it  would  at  the  same  time  admit  of  a 
connexion  with  the  railways  on  the  north  side  and  those  on  the  south  side? — I do  not  think  so.  I 
think  the  junction  crossing  should  be  above  all  the  Glasgow  Bridges,  while  a crossing  expressly  for  the 
English  and  western  business  ought  to  he  afforded  below  the  Stockwell  Bridge. 

We  think  we  understood  you  to  say  that  there  was  no  expression  of  feeling  against  crossing  at 
the  Green  ? — I am  not  aware  of  any  expression  of  feeling. 

[Mr.  Turner  here  stated  that,  in  regard  to  the  Newshot  Isle,  some  parties  had  advised  the 
trustees  as  to  a change  of  the  channel ; but  if  the  Commissioners  would  refer  to  the  Reports  of 
Mr.  Rennie,  Mr.  Telford,  and  Mr.  Walker,  they  would  observe  that  these  gentlemen  were  in  favour 
of  the  north  channel.  The  Newshot  Isle  belonged  to  Mr.  Campbell,  of  Blythswood ; and  all  that 
the  trustees  could  do  was  to  prevent  any  of  the  inlets  from  being  filled  up.  The  little  dyke  had 
never  been  deliberately  under  the  consideration  of  the  trustees,  but  when  it  should,  they  could  apply  to 
have  the  bank  fully  removed,  if  it  was  supposed  to  prevent  the  flow  of  the  tide  in  the  southern 
channel.  Then,  in  regard  to  Stobcross,  it  was  not  intended  to  proceed  immediately  with  the  works; 
but  it  was  indispensable,  in  ohtaining  powers,  that  they  should  bring  forward  plans  and  estimates. 
The  trustees  might  take  50  or  100  years  to  complete  the  works ; and,  therefore,  all  that  they  had 
as  yet  done  was  to  acquire  the  lands.] 


Mr.  D.  Bremner. 


Mr.  David  Bremner,  Resident  Engineer , examined. 

Commissioners. — You  are  the  resident  engineer  of  the  Clyde  trust? — Yes;  for  the  last  seven 
months. 

Have  you  been  connected  with  any  other  harbours? — Yes;  I have  been  connected  with  the  har- 
bours of  Wick,  Sarclel,  Keiss,  Sandside,  Granton,  Banff,  Lossiemouth,  Hartlepool,  &c. ; and  I have 
been  acquainted  with  harbour  and  other  engineering  works  14  years. 

In  what  state  did  you  find  the  harbouv  works  when  you  came  here? — On  the  south  side  of  the 
harbour,  5*75  lineal  feet,  and  on  the  north  side  315  lineal  feet  had  much  given  way,  and  were  going 
rapidly  into  the  river. 

How  long  is  it  since  these  quays  have  been  built? — They  were  built  about  11  years  ago,  I believe. 

Did  you  take  means  to  secure  them  ? — Yes;  great  energy  was  used  to  secure  those  that  were  not 
altogether  gone,  and  two  portions  that  were  so  had  to  be  laken  down  ; the  whole  was  done  so  as  to  in- 
terfere very  little  with  the  traffic  of  the  quays,  except  a portion,  175  feet  in  length,  on  the  south  side, 
which  was  taken  down  before  I came  to  the  Clyde;  this  portion  has  not  been  used  for  18  months,  and 
cost  more  than  the  whole  length  of  775  feet  beside;  the  means  used  have  been  completely  successful 
in  securing  the  walls. 

From  your  experience,  what  would  you  think  of  quays  that  should  be  found,  10  or  11  years  after 
they  were  built,  falling  into  the  river?— The  present  depth  of  the  Clyde  had  either  not  been  antici- 
pa£d,  or  if  so,  not  sufficiently  kept  in  view  in  their  design  and  construction. 

By  what  engineer  were  these  walls  built?— Mr.  Atherton,  I am  informed. 

Will  you  proceed  down  the  river,  and  say  in  what  further  slate  you  found  the  river?— I have  - 
a statement  showing  the  deepening  that  has  taken  place  in  the  river.  The  present  state  of  the  . 
river  is  very  much  in  accordance  with  what  Mr.  Rennie  proposed  in  1807. 

What  is  the  width  of  the  narrowest  part  of  the  river?— The  narrowest  part  is  170  feet  at  the  river  • 
Kelvin  ; but  it  is  only  a small  portion  of  the  river  that  is  of  this  widih.  The  general  width,  from 
Renfrew  to  Glasgow,  is  from  170  to  250  feet— widening-  in  the  harbour  of  Glasgow  to  420  feet,  at  ■ 
that  part  where  it  was  proposed  to  be  135  feet,  by  Mr.  Rennie. 

*VV,i,0n?  W?S  that  width  P^POsed?— The  plan  for  widening  was  proposed  by  Mr.  Logan  in  1835. 
Mr.  Walker  s plan  was  a shade  higher,  for  which  an  Act  was  obtained  in  1840.  In  the  harbour  560  feet . 
in  length  have  been  carried  out;  and  at  Whiteinch  there  is  an  extent  of  about  half-a-mile  of  the  Par- 
liamentary breadth.  Ground  has  been  acquired  on  each  side  of  the  river  for  the  operation  of 
widening  and  extending  the  harbour. 

Are  there  not  at  present  several  projections  into  the  river  which  prejudicially  affect  the  tidal  j 
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scour? — There  are  a few  jellies  prejudicial  to  the  tidal  flow;  one  at  Dunglass,  and  another  at 
Erskine  Ferry. 

Have  you  made  any  observations  to  determine  the  flow,  of  the  tide  at  these  points? — No;  the 
greatest  obstacle  is  at  Newshot  Isle.  I examined  that  part  at  the  wish  of  the  trustees  ; and  I am  of 
opinion  that  there  is  a considerable  check  there,  owing;  to  the  south  reservoir  being;  blocked  up  by 
cross  dykes,  which  form  overfalls  at  a certain  level  of  the  flowing  tide. 

From  your  experience  as  an  engineer,  is  it  desirable  to  obtain  the  greatest  amount  of  tidal  water 
for  a scour? — \ es. 

Do  you  know  any  betler  mode  of  scouring? — Certainly  not. 

Are  you  of  opinion,  if  the  tidal  scour  were  promoted,  that  the  expense  of  dredging  would  be 
greatly  saved  ? — I am  decidedly  of  that  opinion. 

What  is  the  annual  expense  of  dredging? — About  8000/.  a-year. 

Are  you  of  opinion  that  the  encouragement  of  the  scour  is  essential  for  the  benefit  of  the  Clyde? 
— Yes,  and  all  the  more  as  the  rise  of  tide  is  limited  and  the  bed  of  the  river  is  nearly  a dead 
level. 

Is  it  essential  to  carry  it  as  far  above  the  bridge  as  possible  ? — The  only  drawback  is,  the  tortuous 
course  of  the  river  above  Glasgow;  and  the  throwing  hack  the  time  of  high  water  in  the  harbour. 

What  do  you  mean  by  that  ? — I mean  that  it  would  not  be  high  water  so  soon  at  Glasgow 
Quays,  if  the  tide  were  permitted  to  flow  six  or  seven  miles  above  them. 

Which  would  be  the  best  for  the  navigation? — It  would  decidedly  lessen  the  expense  of  dredging, 
and  tend  to  greater  depth  in  the  river  generally,  to  bring  the  tide  up  to  the  highest  point  to  which  it 
would  flow,  by  removing  all  obstructions  thereto. 

How  many  minutes  of  difference  would  it  make  in  the  high  water? — To  carry  the  tide  up  seven 
miles  further  would  throw  high  water  half-an-hour  behind,  I apprehend. 

What  is  the  difference  in  high  water  between  Greenock  and  Glasgow? — 1 hour  and  45  minutes,  in 
a distance  of  18  miles. 

Do  you  know  where  the  chief  throttling  of  the  tide  takes  place  in  the  Clyde? — I am  much  inclined 
to  believe  that  the  great  detention  in  the  Clyde  is  between  Rashalee  Quay,  and  the  pier  at  Clyde 
Bank,  which  includes  Newshot  Isle.  Mr.  Russell  made  an  extensive  series  of  observations  from 
one  end  of  the  river  to  the  other. 

Are  you  of  opinion  that  it  is  desirable  to  open  up  the  south  channel  by  the  Newshot  Isle  ? — That  is 
the  decision  to  which  I have  come,  as  will  appear  by  my  report  upon  it  to  the  trustees,  to  use  this 
much-abused  and  extensive  water  space  as  a tidal  reservoir  and  timber  pond. 

What  is  the  extent  of  the  Newshot  Isle  ? — About  60  acres  ; the  water  space  was,  not  long  ago,  102 
acres,  but  it  has  greatly  lessened  of  late.  Either  the  channel  must  be  opened  or  closed  altogether, 
so  as  to  allow  the  tidal  flow  upwards.  We  are  goii^g  on  gradually  widening  and  improving  the 
rnaiu  channel  of  the  river.  This  season  there  have  been  dredged  and  deposited  about  S9,000  cubic 
yards  between  Rashalee  and  Dumbarton. 

Do  you  think  there  is  any  tendency  to  fill  up  again  when  the  bottom  is  once  lifted? — No;  I do 
not  think  so. 

How  is  the  sand  deposited? — The  sand  is  brought  down  by  the  freshes  at  Rashalee;  but  at 
Dumbarton  there  is  a considerable  deal  carried  up  by  the  tidal  flow  from  the  estuary. 

Are  any  of  the  transverse  dykes  still  left  projecting? — There  is  one  cross  dyke  at  Erskine  Ferry, 
and  a parallel  or  longitudinal  dyke  at  Dunglass  Castle,  that  project  rather  from  the  general  direction 
of  the  banks. 

Have  you  made  any  recommendations  for  the  improvement  of  the  river? — Yes;  in  reference  to  the 
south  side  of  Newshot. 

Can  you  tell  the  expense  of  repairing’  the  walls? — I have  not  the  statement  at  present  at 
hand. 

From  whom  do  you  receive  your  orders  in  reference  to  the  works  ?— From  the  Committees  of  New 
and  existing  Works.  I attend  every  meeting  of  these  Committees. 

Whom  have  you  on  the  river  under  your  orders?  Mr.  Maconochie  is  the  foreman,  to  whom  I give 
instructions. 

If  any  particular  improvement  should  occur  to  you  on  the  river,  do  you  consider  it  to  be  your  duty  to 
suggest  it  to  the  trustees  ? — If  I saw  anything  which  required  immediate  looking  after,  I would  report 
it,  and  ask  instructions  to  carry  the  necessary  improvement  into  effect  without  delay. 

Are  your  instructions  so  defined  that  you  understand  your  duties? — The  duties  to  which  I have 
been  appointed  are  distinctly  stated,  but  they  are  now,  in  my  relation  to  the  treasurer,  being  more  dis- 
tinctly defined  by  the  trustees. 

No  single  member  of  Committee  has  authority  to  interfere  with  your  work  ? — No. 

I see  it  in  evidence  that  your  predecessor  was  directed  either  to  pull  down  or  to  build  up  a dyke 
by  an  individual  member  of  Committee  ; you  would  not  consider  yourself  bound  to  act  under  such 
orders  ? — No ; I would  consider  myself  bound  to  bring  it  before  the  Committee,  in  whose  province 
it  was. 

What  is  your  opinion  of  the  weir  at  Stockwell  Bridge  ? — My  opinion  is,  that  the  weir  has  a very 
prejudicial  effect  on  the  property  in  Glasgow,  in  forcing  the  water  upward  in  freshes,  so  as  to  flood  houses ; 
that  it  makes  the  harbour  the  stagnant  cesspool  of  the  city,  the  filth  from  which,  by  deposition,  is  the 
cause  of  unnecessary  dredging  in  the  harbour,  to  die  great  inconvenience  thereof,  as  well  as  of  noxious 
vapours  for  miles  from  the  Broomielaw  in  summer  time;  and  that  so  long  as  this  nuisance  exists,  the 
tidal  scouring  power,  both  inward  and  outward,  will  he  rendered  unavailable  for  the  upper  reach  of 
the  Clyde.  I have  been  informed,  that  this  great  obstruction  has  only  existed  for  about  50  years. 

Do  you  think  it  should  be  removed? — It  would  be  higly  desirable  and  beneficial  for  the  great  in- 
terests of  navigation,  for  the  rights  of  property,  and  for  the  health  of  an  extensive  portion  of  the  city 
of  Glasgow,  to  remove  it  entirely. 

Have  the  proposed  lines  of  railway  to  cross  the  Clyde  come  before  you  at  all  ? — No ; there  have 
been  no  new  lines  since  I was  appointed  engineer  to  the  trustees. 

The  Lord  Provost. — Regarding  the  north  channel,  does  not  the  existing  Parliamentary  line  take 
° w C0ns‘c'erable  Part  of  the  Newshot  Isle? — Yes. 

Would  not  that  materially  improve  the  present  channel? — Yes,  it  would.  The  Parliamentary  plan 
contemplates  catting  100  feet  off  the  Newshot  Isle, 

3E 
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Are  you  aware  of  any  difficulty  to  the  diverting  of  the  channel  south  of  Newshot  ? Yes  • I am  t Id 

there  is  rock.  ’ 0 d 

Commissioner. — Has  that  channel  never  been  bored?  Did  not  Mr.  Logan  give  a plan  of  dee 
ing  it  ? — Mr.  Logan  does  not  give  the  section  of  that  portion.  ”en' 

Mr.  Bell. — Are  you  aware  whether,  by  the  removal  of  the  Old  London  Bridge,  and  the  hi<di 
ascent  of  the  tide,  the  time  of  high  water  was  delayed  in  the  Thames  ? — I am  not  aware  ofth* 
fact ; but  what  I spoke  of  was,  that  in  the  event  of  the  upper  navigation  being  carried  to  a "Teat  est  t 
the  time  of  high  water  would  be  put  back.  1 

Commissioner. — What  do  you  mean  by  a great  extent? — I mean  the  carrying  of  the  tide  up  fro 
7 to  15  miles.  “ 

Would  the  levels  admit  of  that? — I am  not  aware  that  they  would  at  present. 

Mr.  Bell. — How  would  you  proceed  in  improving  the  southern  side  of  the  Newshot  Isle? I 

would  take  up  ail  the  walls  in  the  middle,  and  put  up  a higher  wall  at  the  east  end,  and  then  the 
tidal  flow  would  be  regulated  inside  the  same  as  outside  the  water  space,  which  is  very  far  from  beino- 
the  case  at  present.  3 

What  would  be  the  cost  of  opening  the  upper  end  also  of  this  channel? — It  would  be  attended 
with  some  expense,  say  from  1200/.  to  1500/.  to  open  it. 

What  is  the  width  of  the  river  at  Dunglass? — The  width  of  the  river  at  Dung-lass  is  410  feet  and 
by  the  Parliamentary  plan  it  should  be  600  feet. 


Commissioner. — Is  there  any  prospect  of  arriving  at  this  desirable  result? — Yes;  as  soon  as 
the  trustees  can  arrange  it.  I believe  they  are  prepared  to  widen  ; but  it  is  a matter  which  requires 
great  caution.  1 

Have  you  read  former  reports  on  this  southern  channel,  at  Newshot;  and,  if  so,  are  you  aware  that 
it  is  stated  in  several  of  them  that  it  was  used  as  a navigable  channel?— I cannot  speak  to  that  point. 

Mr.  M'Lellan. — It  is  a historical  fact.  The  right  of  way  over  it  has  been  lost  through  careless- 
ness. Perhaps  Mr.  Bremner  would  tell  us  what  distance  would  be  saved  to  the  navigation  by  usin* 
the  southern  instead  of  the  northern  channel  ?— 120  lineal  yards,  supposing  the  channel  on  the  south 
side  be  made  as  direct  as  it  is  possible  to  be  done. 

If  there  were  no  obstructions  in  this  channel,  and  no  impediment  offered  by  Mr.  Campbell  of 
Blythswood,  would  you  not  have  this  channel  opened  up  as  the  legitimate  channel? — That  would 
become  a question,  if  the  river  were  once  improved  down  to  Renfrew.  It  is  a more  direct  channel 
and  desirable  on  that  account.  ’ 

Would  it  not  be  less  expensive  to  maintain  that  channel  than  the  present  circuitous  one?— It  would 
be  only  a shade  less;  as  the  whole  length  is  only  about  a mile  and  a half,  and  the  present  channel 
there,  I am  informed,  requires  no  dredging  for  maintenance. 

Is  it  not  an  advantage  to  have  a direct  channel,  to  prevent  alluvial  deposition  ?— Yes. 

Commissioner.— You  say  you  do  not  know  anything  about  the  alteration  in  the  rise  of  tide  caused 
by  removing  Old  London  Bridge.  As  there  has  been  a gain  of  two  feet  at  London  Bridge  in  conse- 
quence of  the  ascent  of  the  tide,  perhaps  you  might  give  us  your  opinion  whether  a similar  result 
might  not  be  expected  here  ?-That  would  depend  on  the  bed  of  the  river.  If  the  bottom  were  made 
shelving,  it  would  rise  rather  higher  at  high  water  than  it  is  at  present. 

[i  r.  Turner  here  explained,  that,  by  the  Act  of  1825,  the  harbour  was  only  deepened  to  the 
extent  of  13  feet,  whereas  by  the  Act  of  1840,  it  was  authorized  to  be  deepened  to  the  extent  of  17 
feet;  and,  therefore,  the  depth  of  wall  applicable  to  the  Act  of  1840  would  not  apply  to  that  of  1625. 
erected]^  W "C  I brougllt  down  the  Quays,  and  not  any  fault  of  the  engineer  by  whom  they  were 

?as‘l!e  river  been  deepened  to  that  extent?— Yes;  there  are  17  feet  of  water  in  the  harbour  with 

spring-tides,  and  lo  feet  6 inches  m neap-tides. 

"•relt  benefiT?— Yes11  ™ queStioas  of  i,n Pavements  in  rivers  and  harbours  tidal  observations  are  of 

Are  any  tidal  observations  registered  ?— Not  since  those  made  at  Newshot  Isle  and  at  the  Broomie- 
law  simulianeously  have  been  completed. 

Are  there  any  means  for  making  such  observations  ?— Yes.  The  coping  of  the  south  quay  serves 
as  a datum  , and  it  is  about  10  feet  3 inches  from  the  surface  of  the  water  to  the  datum. 

nntfe  flqUiy3,  eV61'  °Ierflowed  “ heavy  freshes  ?— Yes ; I believe  they  are.  They  have  been  only 

once  overflooded  since  I came  (o  Glasgow.  J 1 1 

tbat-  a?e  *}om  ? Erom  the  confined  section  of  the  river,  and  the  want  of  declivity  in 
tpe  bed  of  the  navigable  channel. 

.to  Pr°P«rty  by  this  overflowing  ? — There  was  very  trifling  dsmsge 

done  on  the  occasion  to  which  I have  alluded.  J ° 

?MhTn0t  an  add*tional  reason  for  widening  the  river  ?— Yes. 
wnrifiv  e'kaPs  I may  here  be  allowed  to  stale,  that  the  trustees  have,  in  the  most  praise- 

improving the  river1]  ° ^ dec,SIon  of  accluiring  the  whole  ground,  for  the  purpose  of  widening  and 

truftaL^trcawvZiS™15  “ the  ^ «»■>»  that  I am  aware  of.  It  is  the  intention  of  the 

“V  -y  b.  done  in  a very  few 

in  five^vJars1"  ^WUh  b.ut  w*tb  ‘ncreascd  funds  and  extensive  contracts  it  might  be  done 

done  in  10  years  ^ °°resslve  lncrease  which  the  revenue  has  been  showing,  it  might  be  easily 

M^Grav1— I* ma^eA,f  foIced  outlay  at  present? — I am  quite  of  that  opinion, 
mio-hf  he  imd<»  nf  e, t0  as^  ®remner  if  he  has  turned  his  attention  to  the  best  use  that 

rccfmmochdnn  J ^hemsPfce  betwfcen  ^ bridges  ?-I  think  it  might  be  very  usefully  devoted  to  the 
TowTu  the  nLfhS  CmftT  r°?  8°ct0  90  tons  burden>  and  ^der,  and  fbr  which  the  great  depth 
quays  the  bn  si  ness  lfc  Particularly  at  low  water,  when,  from  their  level  below  the 

Do  von  tSnl  hnh  ]0ad,me  and  goading  has  been  suspended  for  hours  together, 
thin,! "kJ ,b! 16 0rder  to  do  this  !t  Wiil  be  requisite  to  make  an  opening  in  the  bridge?-I 
desiraSfto  S T *“  ?!  •1rjdge  18  quite  ‘-"Practicable;  and  I do  not  think  that  it  would  be 
desirable  to  puli  it  down  to  build  one  with  an  opening,  because,  a great  number  of  small  vessels  now 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


395 


in  the  lower  harbour,  where  they  are  ill  accommodated,  and  causing  great  crowding  of  it,  would,  with 
folding  masts,  be  amply  accommodated  there. 

Are  you  aware  that  the  wall  between  the  Timber  Bridge  and  the  Stoclcwell  Bridge  is  only  about  75 
feet  from  the  houses,  and  that  great  danger  would  result  to  those  houses  if  the  river  at  this  place  were 
to  be  deepened  to  an  extent  that  would  accommodate  vessels  drawing  from  17  to  18  feet  of  water  ?— 
I should  think  so. 

Commissioner. — How  much  do  you  think  it  might  be  deepened  with  safely  to  the  walls?— Eight 
or  nine  feet.  I would  not  recommend  such  deepening  as  would  be  necessary  for  bringing  up  laro-e 
craft,  but  deepening  that  would  enable  us  to  accommodate  craft  under  100  tons,  say  9°fee:  at  hi”h 
water. 

This  space,  we  believe,  is  about  13£  acres? — It  is. 

Mr.  Turner. — Yes  ; and  the  trustees  have  power  to  do  that. 

Mr.  M'Lellan. — They  have  only  power  to  build  walls  on  the  north  side. 

Commissioner. — We  are  not  aware  that  any  one  has  proposed  to  bring  large  ships  above  Glasgow  ? 

The  Lord  Provost. — No. 

Mr.  Chapman. — We  have  been  told,  in  reference  to  the  Newshot  Isle,  that  the  straighten  inn-  of  the 
river  there  would  save  a distance  of  860  feet  in  the  navigation  of  the  river ; now,  I would'wish  to 
ask  Mr.  Bremner  if  there  is  no  other  part  of  the  river  which,  if  straightened,  would  save  a » reater 
distance. — Yes;  there  is  a point  at  Over  Newton  or  Kelvinhaugh;  but  it  would  not  shorten  the 
distance  so  much  as  at  the  Newshot  Isle,  because  the  distance  at  the  former  is  small. 

Are  you  aware,  Mr.  Bremner,  that  large  steamers  must  go  at  a slow  rate  in  rounding  the  acute 
angles  of  the  river  ? Would  the  straightening  of  these  not  save  as  much  as  at  Newshot  Isle"? — Perhaps 
they  might,  and  more  in  point  of  time — not  distance,  however.  As  we  were  coming  up  the  Clyde 
with  Captain  Washington,  in  returning  from  his  inspection  of  the  river  yesterday,  we  encountered 
the  “Fire  King”  steamer  at  one  of  these  acute  angles, which  detained  us  five  or  six  minutes  in 
passing,  it  being  then  nearly  dark  at  night. 

Commissioner. — What  is  the  width  of  the  channel  at  the  Newshot  Isle?— 310  feet. 

Mr.  M'Lellan. — What  is  the  object  which  Mr.  Chapman  is  aiming  at  by  his  questions? 

Mr.  Chapman. — I wish  to  bring  it  out  that  Mr.  Bald  made  a great  point  of  this  humbug  improve- 
ment of  the  Newshot  Isle,  while  he  neglected  that  of  the  upper  part  of  the  river. 

Commissioner. — Could  Mr.  Bald  have  any  interest  in  proposing  that  scheme? 

Mr.  Chapman. — Well,  I do  not  know.  Some  may  fancy  that  there  is  glory  in  a suggestion. 

Mr.  M'Lellan. — I cannot  but  express  my  regret  at  hearing  the  term  “ humbug”  applied  to  this 
improvement,  which  I regard  in  a totally  different  point  of  view.  In  fact,  I regard  it  as  one  of  the 
most  beneficial  improvements  that  can  be  carried  out. 

Commissioner. — Can  you  give  us  any  statement  regarding  the  dredging  ? — I will  to-morrow. 

What  is  the  present  harbour  space? — The  present  harbour  space  is  21  acres.  An  additional 
space  of  11  acres  will  he  added  to  the  harbour  when  the  walls  are  completed.  Contracts  are  not 
taken  for  all  that  space. 

When  do  you  expect  that  this  additional  space  will  be  added  to  the  harbour  ? — In  four  years  you 
may  look  for  these  11  acres  being  added  to  the  harbour;  one  half  of  it,  I would  say,  in  two 
years. 

Do  you  consider  that  this  additional  accommodation  is  much  wanted  ? — Yes ; for  I have  seen, 
of  small  vessels,  five  and  six  tiers  lying  abreast  in  the  harbour.  The  cartage  will  be  increased  by 
extending  the  quays  to  the  westward. 

In  a former  part  of  your  evidence,  you  spoke  about  putting  back  the  time  of  high  water;  can  you 
say  if  there  has  been  any  alteration  in  the  tide  for  the  last  few  years? — The  tide  was  accelerated 
twenty  minutes  between  Port  Glasgow  and  Glasgow,  from  1824  to  1835;  but  from  1835  to  1845  it 
has  remained  much  the  same. 

May  not  the  rapidity  of  the  tidal  wave  be  increased  by  widening  the  river,  and  by  making  the 
throttling  parts  of  an  uniform  width  and  depth? — It  may.  The  river  is  quite  level  down  to  Dun- 
glass:  it  is  level  for  10£  or  11  miles. 

Do  you  feel  satisfied  with  the  authority  by  which  you  have  to  carry  on  the  works? — Yes. 

Mr.  M'Lellan. — Have  you  suffered  any  annoyance  in  carrying  on  the  works,  or  have  you  found 
it  necessary  to  make  any  complaints? — In  the  operations  of  the  harbour,  I would  like  certainly  to 
have  more  control  over  the  foreman ; hut  the  subject  is  at  present  under  the  consideration  of  the 
trustees.  I have  found  some  little  difficulty  in  ascertaining  what  one’s  duties  exactly  are;  but  I feel 
satisfied  that  this  will  be  arranged. 


Appendix  C. 
Glasgow. 

No.  317. 
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the  15th  Oct.,  1846. 

Mr.  Bremner. 


Captain  Johnstone,  Harbour -master,  examined.  Capt.  Johnstone. 

Commissioner. — How  long  have  you  been  harbour-master  ? — Nineteen  years. 

During  that  time  you  have  seen  a great  increase  in  the  traffic  of  the  harbour? — Yes  ; a great  deal. 

In  any  particular  class  of  vessels? — In  all  classes  ; but  particularly  in  large  steam-vessels,  and  in 
large  foreign  vessels. 

Is  it  the  practice  to  berth  vessels  of  a particular  class  on  either  side  of  the  harbour ; those  for  import 
on  one  side,  and  those  for  export  upon  another? — Yes;  the  import  side  is  on  the  north,  and  the 
export  on  the  south. 

Do  you  not  find  a great  pressure  from  want  of  harbour  room  ? — The  pressure  has  been  felt  for  the 
last  19  years,  and  is  still  increasing. 

Has  any  increase  of  accommodation  been  given  during  those  19  years  ? — A great  deal  on  both 
sides,  by  both  widening  and  lengthening  the  quays. 

Will  you  state  what  in  your  opinion  will  be  the  best  mode  of  increasing  that  accommodation? — 

I think,  when  the  works  contemplated,  and  at  present  going  on,  above  and  below  the  bridges,  are 
completed,  that  we  will  have  ample  accommodation. 

By  the  extension  of  the  accommodation  below  the  bridges,  do  you  allude  to  the  docks  ? — I refer  to 
the  present  accommodation  and  the  works  going  on. 

Do  you  think,  if  the  river  were  deepened  and  quayed  above  the  bridges,  that  some  of  the  small 
vessels  would  go  up  there  ? — Yes  ; I have  no  doubt  that  a great  many  would  alter  their  masts  tor  the 
purpose  of  going  up  to  that  place. 

Do  you  attend  the  meetings  of  the  trustees? — No ; I only  attend  them  when  sent  for. 
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Have  you  ever  reported  the  want  of  accommodation? — I have  repeatedly  represented  it. 

Do  you  hear  many  complaints  about  want  of  water  for  large  steamers  and  foreign  vessels?— Yes* 
often. 

Would  they  go,  do  you  think,  to  the  proposed  dock  at  Stobcross,  or  continue  to  come  up  to  the 
quays  ?— I am  of  opinion  that  they  would  rather  come  up  to  the  quays. 

You  are  aware  of  the  proposed  General  Railway  Terminus  Quay  on  the  south  side  ; suppose  traffic 
to  come  up  to  it,  would  it  not  block  up  the  harbour  ? — From  a plan  that  I have  seen,  there  is  no  likeli- 
hood of  any  jamming  up  of  the  harbour;  at  any  rate,  the  extension  will  fully  make  up  for  any  addi- 
tional traffic. 

Have  you  heard  complaints  from  the  masters  of  large  steamers,  as  to  the  narrow  parts  of  the  river 
and  the  difficulty  of  turning  corners? — Daily  complaints. 

Do  these  complaints  reach  the  Clyde  trustees  ? — Yes;  and,  besides,  there  are  many  trustees  who 

own  large  ships. 

If  the  present  improvements  are  carried  out,  do  you  consider  that  they  will  go  far  to  remedy  these 
defects  ? — Yes. 

Do  you  consider  it  desirable  that  these  should  be  hastened  onward? — Very  desirable. 

Have  you  noticed  any  part  of  the  quay  walls  having  given  way  in  the  harbour? — Yes;  a great 
part  of  them  has  given  way,  and  likely  to  give  way  still  more. 

Is  that  the  effect  of  the  deepening  of  the  liver? — Yes. 

Do  you  consider  that  they  must  be  refounded,  or  secured  in  some  other  way  ? — Yes. 

What  is  the  present  depth  in  the  harbour? — We  have  at  neap-tides  about  15  feet. 

Does  any  one  sound  the  river  to  try  the  depth? — Yes;  the  engineer  generally  does  this.  I do  it 
also  for  my  own  satisfaction,  probably  for  three  or  four  months. 

Are  you  aware  whether  the  engineer  does  it  at  stated  times? — Mr.  Bald  used  to  do  it  frequently; 
and  Mr.  Bremner  has  done  it  two  or  three  times  since  he  came. 

You  have  heard  what  has  been  said  here  to-day  about  the  removal  of  the  weir ; do  you  think  it 
would  be  of  great  benefit  to  the  harbour  to  get  rid  of  it  ? — Yes,  I think  it  would. 

To  remove  it  higher  up  or  get  rid  of  it  altogether  ? — To  get  rid  of  it  altogether. 

You  are  of  opinion  that  it  is  desirable  to  encourage  the  flow  of  the  tide  as  high  up  as  possible  ? — - 
Decidedly  so. 

There  is  a great  expense  in  dredging  incurred  at  present? — There  have  been  five  machines  kept 
constantly  going  till  this  year  ; and  there  are  four  now. 

Do  you  think  that  might  be  obviated  if  the  tidal  scour  were  increased? — Yes. 

Do  the  freshes  come  down  very  heavy? — Yes,  sometimes. 

Do  they  do  much  damage  to  the  shipping? — Yes;  particularly  when  accompanied  by  ice.  They 
break  ships  from  their  fastnings  sometimes.  In  1832,  or  thereabouts,  60  or  70  sail  broke  away  and 
sustained  a good  deal  of  damage. 

Seeing  that  this  has  been  the  case,  would  it  not  be  desirable  to  make  the  dock  at  Windmillcrofi? — 
Yes ; for  the  ships  lying  with  us  in  the  winter  time.  These  we  are  obliged  to  send  to  the  harbour 
at  Bowling. 

Has  there  been  any  increase  of  small  vessels  in  the  harbour  lately? — A little. 

Can  you  state  the  whole  arrivals  and  sailings  during  the  past  year,  or  for  any  period  further  back? — 
Of  sailing  vessels,  the  arrivals  from  July  1845  to  July  1846,  amounted  to  5924,  and  their  tounage  to 
342,735.  The  arrivals  of  steamers  amounted  to  8485,  and  their  tonnage  to  775,233.  The  whole 
number  of  arrivals  were  14,409  ; and  the  total  tonnage  1,117,968. 

Out  of  that  number  were  there  many  that  came  into  collision  with  each  other  ? — Yes,  particularly  iu 
the  lower  part  of  the  river. 

Was  there  much  damage  experienced? — I could  not  estimate  what  it  may  amount  to.  I have 
known  damage  to  the  extent  of  60/.,  80/.,  and  even  100/.,  done  in  the  clap  of  a hand. 

Can  you  give  me  a more  detailed  account  as  to  the  sizes  of  the  vessels  ? — Yes.  (See  App.  No.  352.) 

Seeing  that  this  damage  arises,  would  it  not  be  desirable  to  lay  out  a little  more  money  in  widening 
the  harbour  in  these  narrow  places? — Yes. 

I think  you  said  that  it  was  desirable  to  deepen  between  the  bridges,  and  make  a quay  for  small 
craft  ? — Yes. 

What  would  you  do  with  the  timber  that  now  lies  there  ? — I think  it  could  be  placed  so  as  to  accom- 
modate the  vessels  without  any  fear  of  their  breaking  adrift. 

[Mr.  M'Leiaan. — A report  is  just  finished  on  this  matter,  and  it  will  be  brought  before  the  trustees 
at  their  first  regular  meeting.] 

Seeing  that  there  have  been  so  many  complaints  about  this  pressure  in  the  harbour,  was  it  not  the 
duty  of  the  trustees  to  have  done  what  they  could  to  remedy  it  ? — A great  deal  of  accommodation  has 
been  given  since  I was  harbour-master;  but  we  are  never  able  to  keep  up  with  the  trade.  . 

Will  you  state  the  things  to  be  done  for  the  improvement  of  the  river  and  harbour? — I think  in 
the  river  the  first  thing  to  be  done,  is  to  cutoff  the  quick  bends,  and  to  widen  where  necessary  ; and 
in  the  harbour,  to  carry  out  what  is  now  contracted  for.  I am  of  opinion  that  this  will  be  carried 
out  without  any  more  delay. 

Are  your  duties  clearly  defined  ? — I have  never  come  in  contact  with  others. 

Are  you  responsible  to  a committee  of  the  trustees  ? — Yes. 

Are  the  bye-laws  properly  exhibited  about  the  harbour  ? — Yes,  at  regular  distances. 

Is  there  any  want  of  mooring  rings,  cranes,  &c.  ? — No. 

How  much  is  the  largest  crane  calculated  to  be  able  to  lift  ? — About  45  tons. 

Mr.  M'Lellan. — The  committee  haye  authority  to  get  a larger  crane  put  up  on  the  north  bank  of 
the  river.] 

k.  Is  fresh  water  led  down'to  the  quays  ? — Yes.  , 

How  do  your  ships  get  coal  ? — The  coal  is  laid  down  on  the  quays,  and  then  carted  or  wheeled 
into  the  vessels.  The  coal  is  taken  into  the  small  vessels  with  shoots. 

Would  you  be  in  favour  of  laying  rails  for  that  purpose  ? — No ; I think  it  would  be  injurious  to  have 
rails  laid  down  on  the  quays  where  the  general  trade  of  the  city  is  carried  on. 

Will  there  not  be  rails  on  the  General  Terminus  Quay  ? — Yes  ; but  I think  that  thatpavtof  the  quay 
will  be  chiefly  taken  up  by  ships  loading  with  minerals  carried  along  that  railway. 
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You  are'decidedly  of  opinion  that  it  is  desirable  to  have  accommodation  as  high  up  as  possible  ? — 
Decidedly. 

You  would  not,  you  say,  make  that  accommodation  to  suit  large  sailing  vessels? — No,  because  the 
inconvenience  would  do  away  with  any  benefit  that  would  be  derived  from  it.  I think  that  the  end 
would  be  equally  gained  by  providing  accommodation  for  small  vessels.  Large  vessels  would  then  be 
allowed  to  come  up  close  to  the  lower  bridge. 

Mr.  Turner.— I would  wish  to  ask  Mr.  Johnstone  whether  the  trustees  have  not  used  their  utmost 

exertions,  on  every  occasion,  to  increase  the  accommodation  by  every  means  in  their  power  ? I am 

not  aware  that  they  have  not. 

Mr.  Johnstone  has  stated  that  when  the  trustees  had  finished  the  quays  to  the  extent  contemplated, 
there  would  be  ample  accommodation  for  the  present  trade  ; but  I would  ask  if  he  does  not  know  that 
they  have  acquired  the  grounds  of  Stobcross  for  an  increased  trade? — Yes. 

Mr.  Bei.l.— Why  have  the  trustees  not  taken  advantage  of  the  Windmillcrofl  basin  ?— I would 
have  carried  it  out  had  it  rested  with  me. 

Commissioner. — Do  you  consider  that  the  harbour  should  be  of  an  uniform  width  ? Yes. 

How  far  do  you  consider  that  width  should  go? — To  Stobcross.  I think  the  harbour  should  not  be 
narrower  than  400  feet. 

Mr.  F.  Galbraith. — Are  you  aware  that  the  trustees  got  power  by  the  Act  of  1840,  to  improve  the 
harbour  to  a much  greater  extent  westward  then  they  have  done? — I cannot  well  speak  on  that 
point. 

What  is  the  width  of  the  harbour  opposite  Mr.  Napier’s  Dock  ? And  what  is  the  clear  space  that 
is  necessary  for  the  canting  of  vessels  ? — It  requires  about  300  feet  of  clear  space  for  cantin'* 
vessels. 

[Mr.  Bremner.— The  width  opposite  Napier’s  dock,  when  the  improvements  shall  have  been 
carried  out,  will  be  480  feet ; it  is  now  210  feet.] 

How  many  vessels  are  generally  berthed  in  tiers? — There  are  sometimes  only  one,  and  sometimes 
seven  or  eight. 

How  much  space  would  vessels  of  from  300  to  400  tons  occupy  ? — A ship  of  300  tons  will  take  from 
25  to  26  feet. 

Whenever  the  harbour  shall  be  extended  westward  at  Napier’s  Dock,  how  many  vessels  do  you  expect 
will  be  lying  there  loading  and  unloading?— I do  not  think  we  will  have  more  than  two. 

Commissioner. — Would  it  be  desirable  to  get  the  quayage  at  Windmillcroft,  or  to  get  it  at  the 
west-end  of  the  harbour? — My  opinion  is,  that  the  higher  the  traffic  is  kept  to  the  city  the  better. 

Do  you  consider  that  the  number  of  vessels  which  are  obliged  to  be  abreast  is  the  cause  of  most  of 
the  accidents  which  occur  in  the  harbour  ?— 1 That  is  a police  matter,  and  does  not  come  within  my 
jurisdiction. 

Are  you  aware  that  there  have  been  32  deaths  from  drowning,  &c.,  within  the  last  twelve  months  ? 
—I  cannot  exactly  say.  I am  awaie  that  there  have  been  a number  of  accidents. 

[Mr.  M'Lkllan. — It  was  stated  at  a public  meeting  that  the  number  of  deaths  amounted  to  43? 

Mr.  Gray — No ; it  was  stated  that  43  people  were  taken  out  of  the  harbour,  but  they  were  not  all 
drowned.] 

Mr.  G.  W.  Muir. — I would  wish  lo  ask,  since  Windmillcroft  has  been  abandoned,  whether  the 
trustees  have  made  any  experiments  on  the  lands  of  Stobcross,  to  ascertain  whether  the  ground  is  of 
such  a nature  as  lo  be  suitable  for  a wet  dock  ? 

Mr.  Johnstone. — I do  not  know  about  that. 

Mr.  Bremner. — Borings  were  made  before  the  Act  was  obtained,  and  the  results  were  satisfactory. 

Mr.  M'Lellan. — The  trustees  are  not  compelled  to  make  docks  ; and  as  it  is  more  than  probable 
that  they  will  make  a tidal  basin,  it  is  not  of  much  consequence  what  the  nature  of  the  ground  is.  I 
would  like  to  ask  Capt.  Johnstone  whether  he  considers  that  any  portion  of  the  harbour  ought  to  be 
taken  for  railway  purposes  to  the  west  of  Glasgow  Bridge. 

Capt.  Johnstone. — I would  not  recommend  a railway  to  cross  below  Glasgow  Bridge.  I would 
have  less  objection  to  crossing  below  Stockwell  Bridge  ; but  I would  prefer  that  the  crossing  should 
be  made  above  all  the  bridges. 

Mr.  Gray. — Suppose  a large  sum  were  given  as  compensation,  and  suppose  the  railway  bridge  were 
to  be  raised  15  feet  above  the  highest  arch  of  the  present  bridge  at  Stockwell,  would  that  not  be  sufficient 
to  overcome  Capt.  Johnstone’s  objections  lo  crossing  below  the  Stockwell  Bridge? — I dare  say  it  might 
compensate  for  crossing  at  this  point ; but  no  money  would  compensate  for  crossing  below  Glasgow 
Bridge ; and,  if  it  were  left  to  me,  I would  never  agree  to  it. 

Mr.  James  Russell,  Steam-boat  Harbour-master , examined. 

Commissioner. — How  long  have  you  been  connected  with  the  harbour  ? — 25  yearE. 

You  have  heard  all  that  has  been  stated  by  Capt.  Johnstone? — Yes. 

Do  you  agree  with  him  in  what  he  has  stated? — I agree  generally  with  him  in  what  he  has  stated. 

I find  great  want  of  accommodation  in  the  harbour. 

What  do  you  consider  the  best  mode  of  remedying  that  ? — I think  the  works  now  in  progress  are 
on  a good  plan,  and  will  relieve  the  harbour  very  much.  I refer  particularly  to  the  additional  quay- 
age, and  to  the  deepening  of  the  harbour  between  the  bridges,  where  I anticipate  that  many  of  the 
small  craft  would  go. 

Mr.  M’Lellan. — Do  you  not  think  that  most  of  the  small  steamers,  if  this  were  done,  would  fit 
themselves  with  folding  funnels. — Yes. 

Commissioner. — Are  you  in  favour  of  the  removal  of  the  weir  ? — Yes ; there  should  be  no  obstruc- 
tion to  the  tidal  flow. 

Is  the  obstruction  at  Newshot  Isle  very  detrimental  to  the  tidal  flow  ? — I cannot  speak  as  to  that ; 

I would  rather  confine  myself  to  the  harbour. 

Have  you  heard  great  complaints  as  to  the  sharp  points  in  the  river  ? — Yes,  from  all  engaged  in 
the  traffic. 

Do  large  steamers  sometimes  go  aground? — Yes. 

How  could  this  be  obviated  ? — It  could  be  obviated  by  taking  off  the  jutting  points,  and  straight- 
ening the  bends  in  the  river.  Frequently,  at  these  bends,  before  a vessel  will  answer  the  helm,  it  is 
aground  on  some  part  of  the  river. 
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Ton  heard  it  mentioned  to-day  that  many  accidents  happen  in  the  river?— Yes;  but  I cannot  tell 
you  the  number. 

Does  any  one  keep  on  account  of  them  ? — I have  charge  ot  the  police,  and  any  complaints  brought 
before  the  magistrates  are  recorded  in  the  books. 

Do  you  think  that  any  accidents  occur  to  the  vessels  themselves  from  the  manner  in  which  they  are 
berthed  ?— Yes  ; they  are  sometimes  chafed  and  otherwise  injured.  3 

Do  you  think  that  a wet  dock  at  Wiudmillcrolt  would  have  been  desirable  if  there  had  been  no 
objections  to  it  ?— - Yes. 

Do  vou  know  what  the  objections  were  ? — No. 

Do  you  ihink  that  steamers  would  prefer  the  open  harbour  to  an  enclosed  dock?— I think  steamers 
would 'prefer  the  open  harbour  at  all  times.  I am  sure  the  river  steamers  would  do  so;  and  as  to 
foreign  steamers,  I am  not  aware  whether  or  not  they  would  prefer  going  into  a dock. 

Would  a basin  at  Govan  be  useful  ? — I do  not  know. 

Mr.  M'Lellan. — What  part  of  the  harbour  is  it  where  the  river  steamer  trade  is  carried  on?— 
Immediately  below  the  Glasgow  Bridge. 

Commissioner.— Might  not  all  that  go  between  the  bridges? — Perhaps  it  might.  I do  not  think, 
however,  that  any  of  the  Rothesay  boats  could  pass  through  the  arches  of  the  bridge,  on  account  of 
their  high  paddle-boxes. 

Mr.  M;Lbllan. — Are  you  aware  that  any  attempt  has  been  made  to  get  this  portion  of  the  har- 
bour for  a railway  bridge,  and  if  so,  do  you  think  that  it  should  be  resisted  ? — Yes. 

Would  it  not  be  a great  advantage  to  the  city  of  Glasgow  if  the  steamers  could  go  up  the  river?— 
Yes. 

Have  you  any  improvements  to  suggest? — None,  except  those  going  on. 

Would  you  wish  to  see  these  going-  on  faster  ? — The  faster  the  better  ; I would  be  very  glad  to  see 
them  all  completed. 

James  Hutchison,  Esq.,  Manufacturer,  Glasgow,  and  formerly  Chairman  of  the  Clyde  Trust, 
examined. 

Will  you  favour  us,  Mr.  Hutchison,  with  your  opinions  upon  the  harbour  and  river  ? — I think  it  is 
of  great  importance  to  extend  the  harbour  to  the  full  extent  allowed  by  the  Act  of  1840,  clown  to 
Barclay's  slip,  on  both  sides  of  the  river.  I am  also  of  opinion  that  the  extension  of  the  harbour 
upwards  to  the  Stockwell  Bridge  will  be  of  great  use  to  the  trade  of  Glasgow,  either  with  an  opening 
or  without  an  opening,  in  the  Glasgow  Bridge.  An  opening  in  the  Glasgow  Bridge  would  not  startle 
me  very  much.  I think  that  this  would  be  preferable  to  making  docks  at  Stolicross. 

Both  as  a financial  matter  and  with  reference  to  the  convenience  of  the  trade  ? — Both.  The  docks  at 
Stobcross  would  be  attended  with  great  expense,  and  they  are  beyond  the  means  of  the  trust  to  accom- 
plish. I am  of  opinion  that  the  efforts  of  the  trustees  should  be  confined  to  the  extension  of  the  har- 
bour, and  the  improvement  of  the  bed  of  the  river.  The  bed  of  the  river  is  composed  of  stuff  not 
injurious  to  the  bottom  of  vessels,  and  the  small  rise  of  the  tide  does  not  inconvenience  the  trade  in 
loading  and  unloading.  These  improvements  would  be  more  beneficial,  and  attended  with  less 
expense,  than  the  making  of  docks. 

Then,  in  your  opinion,  the  trustees  would  not  be  warranted  in  making  these  docks  ? — Not  at  pre- 
sent; but  I would  have  the  bed  of  the  river  to  be  made,  as  far  as  possible,  suitable  for  harbourage. 

Would  you  have  any  objection  to  a railway  crossing  below  Stockwell  Bridge  ? — Yes  ; on  the  prin- 
ciple that  the  whole  space  should  be  reserved  for  the  harbour. 

On  this  principle  yrou  have  a still  greater  objection  to  a railway  crossing  below  Glasgow  Bridge? 
— Yes. 

Do  you  think  that  the  weir  at  Stockwell  Bridge  should  be  removed  ? — We  had  great  difficulty  be- 
tween the  water  companies  and  other  parties  to  obtain  the  Act  of  1840.  These  difficulties  still  exist 
to  some  extent,  but  I am  of  opiniou  that  if  a suitable  supply  of  water  could  be  got,  it  would  be  desirable 
to  remove  the  weir. 

Supposing  it  were  proposed  to  carry  a railway  across  the  river  above  Hutcheson’s  Bridge,  would  you 
object  to  it? — I do  not  think  it  would  hurt  the  navigation  of  the  Clyde;  but  it  might  interfere  with 
the  rights  of  the  citizens  if  encroachments  were  made  upon  the  Green. 

Do  you  think  that  the  works  carried  out  on  this  harbour  are  at  all  equal  to  the  large  expenditure 
that  has  been  incurred,  there  having  been  about  a million  of  money  altogether  laid  out? — It  is  a diffi- 
cult thing  to  say  whether  it  has  been  all  advantageously  laid  out  or  not.  I have,  in  my  own  expe- 
rience, seen  nothing  glaring  ; there  has  been  an  enormous  outlay  in  procuring  ground  on  each  side  ot 
the  harbour. 

Are  you  aware  that  some  of  the  quays  have  been  giving  way  ? — I think  that  the  engineer  was  mis- 
taken as  to  the  strength  of  the  foundation  of  the  quay  on  the  south  side.  About  200  feet  of  it  had 
been  built  by  Mr.  Atherton  when  he  resigned  his  office.  Mr.  Logan  was  appointed  in  his  place.  He 
examined  the  piling,  and  he  said  that  he  thought  the  piling  was  much  too  slender  for  the  quays;  and 
he  stated  that  he  would  recommend  additional  piling,  to  make  the  quays  such  as  he  thought  would 
stand.  The  quays  which  Atherton  made  have  given  way,  as  well  as  some  of  Mr.  Logan’s. 

How  long  were  you  a Clyde  trustee?— I was  a Clyde  trustee  from  1832  to  1842. 

lou  are  aware  that  the  trust  has  been  put  to  great  expense  in  applications  to  Parliament  for  Bills . 
— xes,  to  very  great  expense. 

Do  you  think  that  that  money  was  imprudently  expended  ?— No ; it  could  not  be  avoided.  A very 
large  expense  has  been  incurred  in  these  applications  to  Parliament;  I think  about  20,468/.  has  been 
in  all  expended. 

Do  you  think  that  it  would  be  useful  to  have  some  Government  Board  established,  to  assist  in 
carrying  your  Bills,  and  to  do  away  with  this  enormous  expenditure  of  money  ?— Yes,  I think  it  would 
be  necessary. 

Do  you  think  that  some  such  Board  might  be  organized,  and  be  of  great  use  in  the  management  of 
the  river. —-I  think  it  would  be  a great  advantage  to  have  such  a Board,  which  would  prevent  expense, 
and  otherwise  be  of  much  service.  Had  it  not  been  for  the  interference  of  the  Admiralty  in  1845, 
the  harbour _ would  have  been  ruined  by  several  parties  ; and  therefore  I think  that  if  a Board  were 
established  in  connexion  with  the  Admiralty,  which  would  have  special  charge  of  the  rivers  of  the 
Kingdom,  it  would  be  a great  advantage  to  such  a harbour  as  that  of  Glasgow. 
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Have  you  formed  an  opinion  in  regard  to  the  Newshot  Channel  ? — It  was  a subject  which  excited  a 
trood  deal  of  discussion  when  I was  chairman  of  the  trust.  Mr.  Bald  had  a high  opinion  of  opening 
the  south  channel,  but  I could  not  agree  with  him,  as  I was  of  opinion  that  the  present  channel 
should  be  improved  on  the  plan  laid  down  by  Mr.  Logan  and  supported  by  Mr.  Walker. 

Mr.  M'Lellan. — Was  the  expense  the  sole  object  of  consideration  ? — No;  not  at  all. 

What  are  your  objections  to  this  channel  ? — The  channel  commences  at  the  junction  with  the  Cart. 
By  the  junction  there  the  bend  is  useful,  for  if  you  were  to  make  it  straighl,  it  would  be  an  awkward 
entrance  for  the  River  Cart  into  the  Clyde. 

Do  you  know  the  capacity  of  the  channel  of  the  Clyde  above  the  Cart,  and  the  capacity  of  the 
channel  below  the  Newshot  Isle  ? — I could  not  speak  precisely  as  to  the  difference,  but  I think  it 
must  be  considerable. 

Commissioner. — Do  you  think  it  necessary  to  employ  more  dredgers? — I do  not  think  it;  but  I 
think  that  the  trustees  have  neglected  cutting  away  the  points  in  the  harbour  above  Whiteinch. 

Are  many  of  the  Clyde  trustees  sailors  ? — I cannot  say  that  any  of  them  are  sailors. 

Lord  Provost. — As  Mr.  Hutchison  has  given  in  his  strong  adherence  to  this  Board  of  Control,  I 
would  wish  to  ask  him  if  he  has  seen  the  new  Bill,  and  would  like  to  be  under  the  management  of  a 
London  Board? — I have  not  seen  the  Bill,  but  I have  seen  some  extracts  from  it.  I do  not  approve, 
perhaps,  of  all  the  scheme,  but  I approve  of  a Board  that  would  assist  in  lessening  the  expense,  and 
which  should  be  consulted  when  large  works  were  to  be  done. 

You  would  notallow  this  Board  to  appoint  harbour-masters? — No  ; but  I am  decidedly  of  opinion 
that  such  a project  as  the  construction  of  new  docks  should  not  be  permitted  except  with  the  assist- 
ance of  such  a Board  as  this. 

Mr.  M'Lellan. — Mr.  Hutchison  is  perhaps  not  aware  that  this  principle  is  recognised  in  the  last 
Act  obtained  by  the  Harbour  Trustees.  Such  works  cannot  be  commenced  without  taking  with  us 
two  Government  Boards, — the  Lords  of  the  Admiralty,  and  the  Commissioners  of  Woods  and 
Forests. 

Mr.  Gray. — You  state,  Mr.  Hutchison,  that  we  were  indebted  to  the  Admiralty  for  preventing  the 
aggression  of  railway  companies  upon  the  harbour;  are  you  aware  that  the  Admiralty  allowed  the 
West  of  Scotland  Junction  project  to  go  to  a committee  of  the  House  of  Commons? — What  I alluded 
to  was  in  1845.  I alluded  to  what  is  well  known,  that  the  committee  would  have  passed  the  Bill  of 
one  of  these  projects  in  1845  but  for  the  strenuous  interference  of  the  Admiralty. 

Are  you  aware  that  the  West  of  Scotland  Junction  Bill  was  thrown  out  on  the  evidence  submitted 
to  the  committee,  and  not  on  the  interference  of  the  Admiralty? — Yes,  I believe  that  to  be  the 
case. 

Commissioner. — Why  did  the  Admiralty  not  attend  to  this  matter? 

Mr.  Gray. — They  attended  very  properly  to  it ; but  what  I stated  was,  that  while  the  interference 
of  the  Admiralty  was  most  decided  on  the  24th  of  February  ; and  again  in  the  beginning  of  March, 
they,  notwithstanding,  on  the  16th  of  March,  allowed  the  Bill  to  go  to  a committee.  We  are  there- 
fore indebted  not  to  the  Admiralty  for  saving  the  harbour  from  this  invasion,  but  to  Lord  Worsley’s 
committee. 

Commissioner. — If  any  conclusion  may  be  drawn  from  this  circumstance  it  is  this,  that  a separate 
Board,  which  has  not  its  hands  filled  like  the  Admiralty,  and  whose  duty  it  would  be  to  attend  to 
such  matters,  is  necessary. 

Mr.  Gray. — The  Admiralty  have  full  powers  to  take  the  opinions  of  any  one  if  they  have  not  time 
to  attend  to  it  themselves.  I am  also  of  opinion,  that  if  the  Tidal  Commission  had  been  in  exist- 
ence, on  the  occasion  to  which  I referred,  our  expenses  would  not  have  cost  us  a penny  less  than  they 
had  done. 

Mr.  Chapman. — Instead  of  (he  Admiralty  not  having  information  as  to  what  was  about  to  take 
place,  I may  mention,  that  Lord  Ellenborough  told  us  that  he  thought  it  should  not  be  decided  by 
the  Admiralty,  but  that  it  should  go  before  a committee  of  the  House  of  Commons. 

Mr.  M'Lellan. — I have  to  state,  as  my  opinion,  that  it  arose  from  the  enormous  pressure  on  that 
huge  engine  the  Board  of  Admiralty.  I must  say,  that  I would  look  upon  the  assistance  of  a Govern- 
ment Board  ns  a very  great  blessing.  As  the  exact  extent  of  the  works  at  present  in  progress  has 
not  been  stated,  I beg  to  give  the  following  detailed  statement : — (See  App.  No.  351.) 

Commissioner. — Can  you  tell,  Mr.  Hutchison,  the  reason  why  the  basin  or  dock  at  Wind- 
millcroft  was  relinquished? — I have  heard  statements  made  that  it  had  been  relinquished  in 
consequence  of  a repovt  by  Mr.  Walker.  No  such  report  was  given  in  by  Mr.  Walker,  or  asked  from 
him.  It  was  resolved,  by  the  unanimous  opinion  of  all  the  trustees,  except  one,  to  give  it  up,  on  the 
report  of  Mr.  Bald.  That  was  the  cause  why  it  was  not  done.  It  was  considered  that  it  would 
require  an  enormous  expense  to  consolidate  the  ground,  which  was  spungy,  and  full  of  running 
mud ; and  hence  they  decided  against  the  project.  I think  it  is  a very  fortunate  thing  that  it  was 
not  executed.  There  are  about  10,000  or  12,000  yards  of  that  ground  applied  to  the  purposes  of  the 
harbour,  so  that  there  will  be  between  40,000  and  44,000  yards  which  remain  undisposed  of  in  the 
hands  of  the  trustees. 

Mr.  Turner.' — Mr.  Walker  is  not  prepared  to  say  that  it  should  not  be  made  into  a dock.  He 
thnks  it  is  an  admirable  place  for  a graving-dock.  Looking  to  the  enormous  increase  in  the  shipping, 
he  thinks  that  no  ground,  situated  as  that  is,  should  be  disposed  of ; and  hence  the  trustees  retain  it 
in  their  possession. 

Commissioner. — Is  there  any  patent  slip  in  the  harbour? 

Mr.  Hutchison. — There  is  a private  one  (Barclay’s). 

Mr.  Chapman. — We  have  to  send  our  heavy  ships  to  Liverpool  to  be  repaired,  which  is  attended 
with  great  expense  and  inconvenience. 

Mr.  M'Lellan. — The  Clyde  trustees  have  felt  this  for  many  years. 

Mr.  Chapman. — When  the  trustees  were  last  before  Parliament,  I urged  them  to  take  powers  in  the 
Bill  for  making  a graving-dock,  but  they  would  not  consent  to  do  this. 

(. Adjourned  till  Friday .) 
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Friday,  October  16,  1846. 

Examining  Commissioner,  Captain  Washington,  R.N.,  assisted  by  Captain  Bethune.R.N.,  C.B. 

Commissioner.— We  closed  the  proceedings  yesterday  by  adjournment  at  the  moment  when  Mr. 
Bell  was  about  to  give  his  evidence;  we  will  now,  therefore,  call  upon  that  gentleman  to  state  his 
opinions  on  the  subject  under  inquiry.  You  were  at  one  period  a member  of  the  Clyde  trust,  Mr. 

Bell  ? i Was  a Clyde  trustee  for  about  ten  years,  a member  of  town  council  for  five  years,  and  for 

sometime  deputy -chairman  of  the  committee  of  management. 

You  have  expressed  your  disapproval  strongly  of  the  management  of  the  Clyde  trustees? — I was 
extremely  opposed  to  the  trustees  going  to  Parliament  in  1S36  for  a new  Bill,  and  moved  in  tlle 
trust,  and  gave  my  reasons  for  it,  “ That,  anxious  as  the  trustees  were  as  a body  to  improve  the 
harbour,  it  was  inexpedient  at  that  time  to  go  to  Parliament.”  Afterwards,  not  wishing  but  to  have 
o-reat  improvements,  I went  hand-in-hand  with  the  other  trustees  for  a Bill;  and  although  I was  not 
one  of  the  committee  of  management,  1 transmitted  a document  suggesting  the  improvements  which 
I thought  were  necessary,  and'  wishing  to  limit  the  extent  of  borrowed  money.  At  that  time  there 
was  considerable  discussion  amongst  the  trustees,  some  of  whom  wished  to  alter  the  constitution  of 
the  trust.  The  trust  then  consisted  of  the  town  council  of  Glasgow,  which  was  32,  and,  by  the  Act 
obtained  in  1826,  of  five  merchants  belonging  to  the  city,  who  were  annually  elected  by  the  corpo- 
ration, and  I formed  one  of  those  five.  A number  of  the  trustees  were  not  satisfied  with  the  con- 
stitution; but  I maintained  that  it  was  the  best  we  could  get,  with  this  single  exception,  that  the 
number  of  trustees  not  members  of  the  town  council  should  be  six  instead  of  five,  and  that  they 
should  be  elected  for  three  years  instead  of  annually  (two  to  be  elected  each  year),  but  at  the  same  time 
I did  not  think  it  was  proper  to  go  to  Parliament  for  that  purpose.  There  was  a great  difference  of 
opinion  in  the  trust  likewise  about  the  extent  of  the  accommodation  required  ; and  from  returns  which 
I procured  of  all  the  foreign  shipping  entering  the  Clyde,  exclusive  of  what  came  to  Glasgow,  and 
after  allowing  for  a moderate  increase,  I found  there  was  no  great  necessity  for  such  extraordinary 
accommodation.  Under  these  circumstances  I gave  notice  that  “ It  was  inexpedient  to  go  to  Parlia- 
ment.” Nevertheless  the  trustees  did  go  to  Parliament;  but  it  having  been  decided  in  the  com- 
mittee to  which  the  Bill  was  referred,  on  the  motion  of  Sir  William  Rae,  that  the  whole  public 
interests  of  the  city  should  be  represented  in  the  trust ; in  consequence  of  that  vote  the  Bill  was 
withdrawn. 

Is  not  this  travelling  over  ground  which  will  do  us  little  good?  You  had  better,  I think,  confine 
yourself  to  whether  there  is  actually  anything  wrong  in  the  present  constitution  of  the  trust? — 

Mr.  Bell. — By  Act  of  Parliament  the  alveus  of  the  river  was  the  property  of  the  trustees,  pro  bono 
publico,  invested  in  them  by  the  legislature,  not  only  for  navigable  purposes,  but  for  discharging 
the  surplus  water  of  land  floods,  upon  which  it  was  their  right  and  duty  to  prevent  encroachments, 
and  which  they  were  entitled  to  resume  when  required.  Now  I want  to  show,  that  previous  to  the 
Act  of  1840,  the  Clyde  trustees  had  a right  to  improve  and  resume  the  ground  which  was  then  recog- 
nised as  the  property  of  Tod’s  trustees.  A case  in  point  was  decided  by  the  Court  of  Session,  and 
confirmed  by  the  House  of  Peers. 

Then  do  I understand  you  to  say  that  the  52,000?.  paid  to  these  parties  was  unnecessary  ?— Not 
with  respect  to  that,  for  that  was  paid  for  his  works. 

Then  what  sum  was  improperly  paid? — The  first  I complain  of  is  the  sum  of  8000?.  which  was 
given  to  Mr.  Robert  Napier,  on  account  of  alveus  ground,  and  without  a jury  trial ; next,  that  a large 
sum  of  money,  5560?.,  was  given  to  Mr.  Alexander  Johnstone,  for  the  ground  immediately  below  that, 
besides  expenses;  and  then  that  12,000?.  was  given  to  Mr.  Hardie’s  trustees  for  the  water-side  ground 
next  to  Mr.  Johnstone’s.  Besides  these  sums  large  sums  of  money  have  been  paid  for  water-side  ground 
on  each  side  of  the  river,  and  which,  but  for  the  clauses  inserted  in  the  Act  1840,  in  favour  of  private 
parties  by  the  trustees’  consent,  would  have  been  resumed  gratis,  as  forming  part  of  the  alveus  of  the 
river,  and  as  such  the  property  of  the  Crown  or  Admiralty,  or  the  River  Clyde  trust,  as  representing 
the  public  in  their  behalf. 

You  are  of  opinion  that  all  that  was  alveus,  and  belonged  of  right  to  the  public? — A great  deal  of 
it.  There  was  likewise  Finnieston  water-side  ground.  When  the  proprietor  feued  out  that  ground, 
the  water-side  space  was  left,  and  I have  seen  it  covered  twenty  times  with  floods.  It  never  yielded 
anything  but  grass  (and  was  only  used  for  bleaching  a few  clothes),  and  the  Clyde  trustees  paid  to 
these  feuars  23,000?. 

When  was  this  paid? — Two  or  three  years  ago. 

This  does  not  appear  in  the  list  of  sums  paid  for  ground  by  the  trust  within  that  period  ? 

Mr.  Turner. — It  is  entered  under  the  head  of  “ William  Niven  and  others.”  Only  a portion  of 
the  ground  referred  to  by  Mr.  Bell  was  alveus. 

Mr.  Bell  maintained  that  it  was  all  alveus;  and  what  he  understood  by  alveus  had  reference 
not  only  to  the  tide  running  up,  but  to  the  transverse  section  necessary  for  land-water  coming  down. 

Mr.  Turner. — -The  last  Act  of  Parliament  defined  what  alveus  was  to  be,  the  space  so  fixed  being 
that  within  the  plan  of  Mr.  Kyle,  made  in  1800. 

Mr.  Bell. — I mean  to  say  that  by  adopting  that  plan  the  rights  of  the  Clyde  Trust  were  sacrificed. 

Commissioner.— Do  you  acknowledge  that  this  plan  of  1800  is  recognised  in  the  Act  of  Parlia- 
ment ? 

Mr.  Bell. — Yes, I acknowledge  it;  hut  the  alveus  had  been  narrowed  before  that,  viz.  from  1758 
and  1770.  I believe  it  went  up  to  the  road,  on  each  side  of  the  river.  The  Clyde  Trust  sacrificed 
the  public  interest  in  1840  to  get  their  Bill  passed,  because  they  were  threatened  with  having  to  pay 
the  expense  of  7000?.,  which  they  had  incurred  in  1836,  when  they  did  not  get  an  Act  of  Parliament, 
and  other  parties’  expenses  if  they  did  not  get  a Bill  in  1840.  By  alveus  I understand  not  only  tidal 
alveus,  but  also  the  necessary  section  of  river  requisite  for  land-floods  or  drainage  of  the  waters  coming 
down.  Now,  as  the  clear  water-way  of  Hutcheson’s  Bridge  at  Glasgow,  exclusive  of  piers,  is  about 
360  feet,  and  that  of  the  other  two  bridges  at  Glasgow  is  about  370Wfeet  and  390  feet  respectively,  I 
contend  that  that  amount  of  water-way  is  necessary  for  the  drainage  of  the  upper  country.  Farther, 
I contend  that  the  tidal  alveus,  before  the  trustees  commenced  their  operations  by  constructing  dykes 
and  jetties,  was  ample  as  respects  width  for  all  necessary  river  improvement  purposes.  In  1840,  when 
the  Act  was  passed,  a clause  was  passed  by  the  House  of  Commons  in  order  to  enable  the  River  Trust 
to  enter  upon  the  possession  of  the  water-side  ground  in  a manner  the  least  expensive,  without  the 
expense  of  ordiuary  titles ; but  that  clause  was  abandoned,  on  the  pretence  that  Lord  Shaftesbury 
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would  nol  allow  it  to  go  into  any  Aci,  on  the  ground  that  it  would  interfere  with  the  stamp  duties. 

The  observations  made  by  Sir  William  Eae  in  committee,  whilst  the  Bill  of  1840  was  pending,  as  to 
the  7000/.  spent  and  charged  by  the  River  Trust  in  their  accounts,  was,  in  my  opinion,  a principal  cause 
why  the  Act  of  1840  was  proceeded  with,  as  the  trustees  (or  rather  the  deputation  of  them  then  in  gj7 

loiidon)  agreed  to  insert  various  clauses  in  the  Bill  highly  detrimental  to  the  well-being  of  the  River  tataron 

Clyde  Trust,  and  against  which  clauses,  I,  individually,  and  at  my  own  expense,  petitioned  the  House  ,he  Oct.,  1S4G. 

of  Lords  after  the  Bill  had  passed  the  Commons.  The  trustees  spent  about  12,000/.  in  passing  the  

t^ct  of  1S40.  [Mr.  Bell  then  referred  to  his  petition  to  the  House  of  Lords  against  the  Bill  of  1840,  Mr.  D.  Bell. 
a copy  of  which  he  produced.] 

Clyde  Navigation  Bill. 

To  the  Right  Honourable  the  Lords  Spiritual  and  Temporal  of  the  United  Kingdom  of 
Great  Britain  and  Ireland,  in  Parliament  assembled,  the  humble  Petition  of  David 
Bell,  Merchant  and  Steam-boat  Owner,  in  Glasgow,  and  one  of  the  Parliamentary 
Trustees  for  Enlarging  the  Harbour  of  Glasgow,  and  Improving  the  Navigation  of  the 
River  Clyde, 

Sheweth, 

That  a Bill  is  now  pending  in  your  Lordships’ Honourable  House,  entitled  “An  Act  for  further 
deepenin'1,  and  improving  the  River  Clyde,  and  enlarging  the  Harbour  of  Glasgow,  and  for  construct- 
ing a Wet  Dock  in  connexion  with  the  said  River  and  Harbour,”  in  which  (lowers  are  taken  to  borrow 
300  000 l.in  addition  to  nearly  200,000/.  now  owing  by  the  trust;  to  charge  additional  powers  on 
the  'trustees.  That,  in  your  petitioner’s  opinion,  the  said  Bill  is  not  only  unnecessary,  but  would  be 
injurious  to  the  true  interests  of  the  river  and  harbour  if  passed  into  a law. 

That  as  the  powers  vested  in  the  trustees  are  sufficient  for  all  necessary  purposes  of  the  trust,  and 
by  no  means  exhausted,  it  would  be  improper  to  confer  additional  powers  on  the  said  trustees. 

That  the  River  Clyde  trustees,  in  1836,  under  the  pretence  of  their  Parliamentary  powers  being 
exhausted,  applied  to  Parliament  for  a Bill;  which  Bill  was  withdrawn  after  a waste  of  7000/.  of  the 

That  the  annual  revenue  of  the  trust  for  the  year  ending  8th  July,  1839,  was  45,S2G/.,  which  large 
and  increasin'!  revenue  is  amply  sufficient  to  accomplish  every  requisite  improvement,  not  only  ot  the 
river,  but  of  the  harbour,  without  having  recourse  to  borrowing  any  sums  of  money  whatever  beyond 
what  is  now  authorized  by  Parliament. 

That  by  the  said  Bill  it  is  intended  to  relinquish  and  abandon  in  favour  of  private  parlies  various 
larse  and  valuable  tracts  of  land  or  “ frontages”  to  the  said  River  Clyde,  which  land  is  the  property 
of  the  Crown,  subject  to  the  powers  of  resumption  by  the  trustees  for  the  purpose  of  the  navigation, 
part  of  which  reclaimed  lands  have  been  of  late  claimed  by  the  adjoining  proprietors,  but  which 
claims  have  been  decided  by  the  Court  of  Session  in  Scotland  to  be  invalid ; notwithstanding  of 
which,  the  Clyde  trustees  and  those  parties  or  “ frontagers  ’’  have  introduced  into  the  present  Bill 
clauses  or  provisions  for  conceding  to  the  “frontagers”  one  moiety  of  the  value  of  the  lauds  so  re- 
claimed by  the  trustees,  thereby  totally  disregarding  the  rights  ot  the  Crown,  and  sacrificing  the 
rights  of  the  public. 

That  the  clause  to  which  the  petitioner  particularly  refers  is  clause  nineteen  of  the  said  Bill,  which 
enacts,  that  from  and  after  the  passing  of  the  Act,  the  lands  outside  the  line  of  the  works  authorized 
by  the  Bill,— such  lands  not  being  to  be  taken  by  the  Bill  for  the  purposes  of  the  works,— shall  be 
the  property  of  the  individuals  named  in  the  Bill ; and  the  petitioner  contends  that  it  is  not  competent, 
at  least  it  is  not  regular,  according  to  sound  principles  of  legislation,  or  to  the  practice  of  your  Lord- 
ships’  honourable  House,  in  a Bill  for  authorizing  a particular  work,  to  declare  anything  with  respect 
to  the  title  to  lands  not  required  for  that  work,  or  in  an  instance  to  permit  a Bill  effecting  estates  in 
land,  or  heritable  subjects  in  Scotland,  to  proceed  until  the  matter  thereof  shall  have  been  inquired 
into,  and  reported  upou  by  the  Judges.  . 

That  your  petitioner  ever  has  been,  and  ever  will  be,  decidedly  in  favour  of  widening,  deepening, 
and  improving  the  navigation  of  the  River  Clyde,  and  enlarging  the  harbour  of  Glasgow  ; but  that 
until  such  times  as  certain  actions  at  law,  now  pending,  are  decided,  and  until  the  trustees  convert  the 
great  space  between  the  Glasgow  and  Stockwell  Street  Bridges  to  river  and  harbour  purposes,  no 
addilional  powers  should  be  granted  to  the  said  trustees. 

That  the  general  width  of  the  harbour  below  Glasgow  Bridge,  as  far  down  as  the  quays  extend  on 
both  sides  of  the  river,  is  380  feet;  whereas  by  the  plan  now  submitted,  it  is  intended  to  extend  the 
harbour  farther  westward,  and  away  from  the  city,  and  to  make  such  part  480  feet  wide,  which  great 
additional  breadth  would  occasion  an  immense  annual  extra  expense  in  dredging  and  cleaning  out  the 

increased  depositation  of  soil  and  sand,  which  thereby  would  be  occasioned.  . 

That  your  petitioner  is  decidedly  of  opinion  that  the  trustees  should  not  be  authorised  to  form 
additional  wharfs  to  the  west  of  the  steam-boat  quays  till  the  trustees  shall  have  converted  the  field 
of  Wind  mil  I croft  (now  the  property  of  the  trust)  into  a wet  dock  or  basin,  to  accomplish  which  the 
present  annual  surplus  revenue  of  the  trust,  with  good  management , is  amply  sufficient. 

That  your  petitioner  observes  with  surprise  that,  although  the  trustees,  by  their  estimates  and  plan, 
show  an  expenditure  to  be  incurred  of  nearly  a million  of  money,  they  mean  to  abandon  the  ancient 
and  straight  channel  of  the  Clyde  to  the  south  of  the  Nushat  Isle,  which  channel  is  much  shorter  than 
the  crooked  and  circuitous  one  now  in  use;  thus  sacrificing  much  tidal  space  which  is  essential  to  the 
scour  of  the  river  throughout.  . , 

That  a railway  is  now  forming,  and  nearly  completed,  from  Glasgow  to  Paisley,  Port  Glasgow,  and 
Greenock;  and  that  another  railway  is  nearly  completed  between  Glasgow,  Paisley,  Ardrossan, 

Irvine,  Troon,  and  Ayr,  from  which  most  important  results  will  follow  as  to  the  mode  of  communica- 
tion between  Glasgow  and  the  various  watering  places  and  the  other  towns  on  the  Clyde,  and  also 
with  England  and  Ireland  ; consequently  it  would  be  imprudent  and  reckless  to  burden  the  trust  with 
additional  debt  in  the  face  of  the  severe  competition  from  cheapness  and  greater  expedition  ot  transit 
on  parallel  railways.  , . 

That  the  dock,  or  inlet,  adjoining  the  harbour  of  Glasgow,  belonging  to  Robert  Napier,  is  entirely 
excluded  from  the  Bill,  and  the  trustees  have  no  power,  without  Mr.  Napier’s  consent,  to  acquire  the 
same  for  river  or  harbour  purposes ; and  that,  in  consequence  thereof,  the  waler-side  grounds  belong- 
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ing  to  Mr.  Alex.  Johnston,  to  Mr.  Gavin  Ilardie,  and  to  the  feuars  of  Finnieslon  and  others  are  in 
effect,  also  excluded  from  the  Bill. 

That  the  trustees,  by  the  Bill,  are  prevented  from  lowering  the  weir  at  Glasgow  Bridge;  and  that 
no  powers  have  been  taken  in  the  Bill  to  place  a weir  in  place  of  the  same,  at  any  part  of  the  river 
higher  up.  That  in  consequence  of  this,  the  great  space  between  Slockwell  Bridge  and  Glasgow 
Bridge  will  be  rendered  unavailable  for  harbour  purposes.  "a 

That  by  the  said  Bill  the  river  trustees  have  become  bound  to  purchase  the  whole  of  the  works  at 
Springfield,  belonging  to  the  late  Mr.  Charles  Todd,  within  six  months  after  the  passing  of  the  Act 

That  the  said  trustees  are  debarred  from  taking,  by  jury  valuation,  (he  remainder  of  Mr.  Todd’s 
ground,  behind  the  said  works  to  the  Paisley  road,  should  they  think  proper  to  do  so. 

That  the  river  trustees  by  the  Bill,  should  it  pass  into  a law,  are  prohibited  from  using  the  tracking 
path  on  the  south  bank  of  the  river  from  Glasgow  to  Renfrew,  and  which  may  eventually  lead  to  the 
relinquishment  of  the  footpath  also. 

That  the  revenue  has  been  greatly  reduced  by  the  Bill,  and  that  partially  and  unjustly. 

That  the  shed  dues  will  be  partially  relinquished,  and  that  the  said  shed  dues  have  been  re-enacted 
and  rates  are  to  be  charged  double  what  has  been  done  for  many  years,  and  double  what  is  levied  at 
present. 

That  it  is  injurious  to  the  interests  of  the  river  and  harbour  greatly  to  increase  the  debt  of  (he 
trust,  and  greatly  to  diminish  the  revenue,  which  will  be  done  by  said  Bill  should  it  pass  into  a law. 

That  quays  are  unnecessary  below  Mr.  Napier’s  dock  on  the  north  side  of  the  river,  or  theKiunino- 
House  burn,  on  the  south  side  of  the  river,  till  wharfs  be  made  betwixt  the  bridges,  and  the  wet-dock 
in  Windmillcroft  be  completed. 

That  a clause  has  been  introduced  into  the  bill  declaring  the  town  clerks  clerks  to  the  trust  for 
life,  or  if  changed,  that  compensation  should  be  made  them. 

That  the  trustees,  by  the  Bill,  are  prevented  from  dredging  between  Dumbarton  Castle  and  Port 
Glasgow  (should  they  consider  it  necessary)  till  a certain  chart  of  the  Firth  of  Clyde  be  executed 
from  Gourock  upwards ; and  from  deepening  the  river  generally  to  more  than  thirteen  feet  at  neap- 
tides,  till  all  the  harbour  and  dock  improvements  are  completed. 

That  the  present  Acts  are  quite  unclogged  with  clauses  in  favour  of  the  pi-oprietors  along  both 
sides  of  the  river,  excepting  in  favour  of  Lord  Blantyre,  while  the  present  Bill  creates,  in  the  face  of 
the  decision  in  Mr.  Todd’s  case,  rights  of  property,  and  protesting  clauses  to  which  they  are  not 
entitled,  in  favour  of  every  proprietor  on  each  side  of  the  river,  from  the  harbour  down  to  Dumbarton 
Castle. 

That  these  new  rights  of  properly  and  protecting  clauses  will  obstruct  the  river  trustees  in  all  their 
operations  for  improving  the  river  and  harbour,  and  absorb  a sum  of  money  greater  in  all  probability 
than  would  be  sufficient  for  carrying  out,  to  their  completion,  the  whole  improvements  contemplated 
by  the  present  river  Acts  or  by  the  present  Bill. 

That,  the  promoters  of  the  Bill  have  now  under  their  own  hands  given  another  proof  that  there  is 
no  necessity  to  go  to  Parliament  for  new  powers— for  in  the  Bill  by  which  they  induced  a majority 
of  the  trustees,  and  also  a part  of  the  public,  to  concur  in  their  present  application  for  new  powers, 
ttiey  expressly  took  powers  to  form  jetties,  or  connecting  dykes,  to  the  west  of  a line  drawn  from 
Dumbarton  Castle  on  the  north  to  West  Ferry  on  the  south,  and  on  both  the  north  and  south  sides 
of  the  river,  down  to  Port  Glasgow; — these  new  powers  they  have  now  abandoned,  and  confined 
themselves  to  the  mere  operation  of  dredging,  from  Dumbarton  Castle  downwards,  which  their  pre- 
sent powers  enable  them  to  do,— thus  proving  that  the  preamble  of  their  Bill,  viz.,  the  necessity  of 
new  powers,  is  not  (rue,  and  is  falsified  by  its  own  clauses.  , 

4 our  petitioner,  therefore,  humbly  prays  that  the  said  Bill  may  not  pass  into  a law,  and 
that  your  petitioner  may  be  heard  by  himself,  his  counsel,  agents,  and  witnesses, 
against  the  preamble  thereof,  and  such  other  clauses  and  provisions  of  the  same  as 
affect  your  petitioner’s  interest,  or  that  he  may  have  such  other  relief  in  the  premises, 
as  to  your  Lordships’  right  honourable  House  shall  seem  meet. 

And  your  petitioner  will  ever  pray. 

David  Bell. 


W?*™  staled  lhat  this  Petit'on  was  presented  to  the  House  of  Lords  after  the  Act  of  1840  had 
passed  the  Commons;  and  that  he,  Mr.  Bell,  had  appeared  in  person  in  opposition  to  the  preamble  of 
the  Bill  before  both  the  Committees  of  the  House  of  Lords  and  House  of  Commons,  but  was  unsuc- 
'rowing  out  the  Bill.  Clauses  were  conceded  to  nearly  all  the  opponents  of  the  Bill 
tlte  expTnsestncurrS ]6  gr°‘md  ProPrietors)  by  the  promoters  to  obtain  an  Act  of  any  kind  to  carry 

wk^TMIS“IO!,“'rIs  ?.e™  "V  othe'  P°*“*  of  mismanagement? — I am  of  opinion  that  the  river  trust, 
Tt  lnv.a  ®etnber  of  it— and  I can  say  it  from  experience— had  not  what  I would  call  a government. 
l Zl T 1 y °fficial  Person  at  its  bead  competent  to  the  duties  of  such  a trust,  where  such 
p cf,S  We*e  at  S^a1'e  ’ and  ^er.e  was  no  manager  or  other  person  to  take  the  initiative, 

better  than  the^resem  ^6tter  COaStitU^°n  the  lrust  than  at  present? — Any  constitution  would  be 

SCf  “oreL  ^masters  and  sailors  in  it?— I think  that  the  influence  of  the  steam- 
w laf  h,een  PositiyeIy  injurious  to  it,  inasmuch  as  I believe  that  Windmillcroft 
although  it  would  ?,docJt  °l  basin,  because  the  steam-vessels  would  not  get  any  benefit  from  it; 

vessels'  8 6 ^bour,  anc*  g've  accommodation  in  the  basin  to  merchant  sailmg- 

taldnrr  the  df,rive/  from  steam-vessels,  or  sailing-vessels  ?— I think,  as  near  maybe, 

taking  the  cargoes  and  hulls  of  vessels,  about  one-half  each. 

thPir0rl^v  ll!!,1  T pr?ent  trUSt  t0?  nurnerous  ? — The  members  are  not  too  numerous,  if  they  do 
according  fn  Ant  11  COldd  not  have  been  in  better  hands,  had  the  affairs  been  conducted 

ticukr  v iarent  Previous  t0  that  of  1840.  But  I have  not  turned  my  attention  par- 

ticularly to  that  subject.  [See  Appendix  No.  348.1 

modatton'  “,*2  c°nstituti0D  of  the  Board,  and  point  out  where  there  is  a want  of  harbour  accom- 
Md  down  a“dXhaVm?f0Veraents  are  necessary  to  afford  greater  facilities  to  the  shipping  passing  up 
Seater  ^n^  \ ItW3S  FTd’  in  reference  to  th?  Bill  of  1840,  that  there  was  relatively  a 

0 eater  want  of  harbour  accommodation  than  of  river  accommodation  ; so  much  so,  that  a stringent 
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clause  was  introduced  into  the  Act  of  Parliament  to  oblige  the  trustees  to  execute  the  harbour 

'T°I)o  you  think  that  a beneficial  clause  ? — Most  decidedly,  if  it  had  been  acted  upon,  as  intended, 
and  in  good  faith.  . 

Xf  it  has  not  been  acted  upon,  have  river  improvements  been  executed  in  preference  to  harbour 


improvements?  ....  . . 

Mr.  Turner- — That  clause  is  repealed ; it  is  not  now  in  existence. 

Mr.  Bei.l- — It  was  a good  clause  ; but  it  was  rendered  nugatory,  not  being  acted  upon.  It  was 
proved  in  Parliament,  by  the  harbour- masters  and  others,  that  there  was  no  way  by  which  the  harbour 
would  be  so  cheaply  and  expeditiously  relieved  and  improved  as  by  taking  advantage  of  the  space 
between  the  bridges  for  small  craft,  and  of  the  Windmillcroft  for  a dock  or  basin  ; and  I am  ready 
to  give  my  opinions  why  the  basin  was  delayed  so  long. 

You  were  not  at  that  time  a member  of  the  trust  ? — I was. 

Was  the  subject  taken  into  consideration  ? — Repeatedly. 

Why  was  it  not  carried  into  eirect? — They  called  the  upper  navigation  a bore,  and  resisted  com- 
mencin'1' operations;  and,  although  Iliad  been  insisting  upon  its  importance  for  20  years,  as  a member 
of  the  trust  and  as  a citizen,  it  was  not  till  Mr.  M'Lellan  came  into  the  trust  that,  by  his  influence 
for  I n-ive  him  great  credit  for  it — they  made  that  liitle  bit  of  wharf  above  the  bridge  with  consider- 
able reluctance.  And  now  there  are  to  be  seen  five,  six,  and  eight  vessels  lying  abreast  at  it,  with 
distillers’  grains  from  Campbellon  and  Islay,  taking  in  coal,  at  great  trouble,  in  buckets,  instead  of 
bein0-  ranged  alongside  the  quay,  as  they  ought  to  be.  I think  the  quay  wall  should  be  graduated  in 
hein-ht,  and  made  lower  as  it  approaches  Stockwell-street  Bridge;  and  I am  quite  of  opinion  that  the 
upper  harbour  ought  long-  since  to  have  been  deepened  and  quayed. 

With  respect  to  Windmillcroft? — Mr.  Bald  made  plans,  and  bored  it;  and  I happened  to  see 
that  gentleman  to-day,  when  he  assured  me  that  his  boring  extended  to  100  feet  down,  and  that  there 
would  be  no  difficulty  to  form  a clock  or  basin  on  that  ground.  I believe  he  gave  in  a report  to  the 
trust  on  the  subject,  but  which  was  discountenanced.  It  was  his  duty  to  suggest  any  improvements 


which  he  might  consider  necessary. 

But  he  did  make  a report? — He  did  ; and  the  trust  discussed  the  matter  again  and  again  ; and  at  a 
meeting  held  in  the  Portico  Room  of  the  Royal  Exchange,  I proposed  that  the  examination  should 
be  begun  in  the  first  instance,  but  that  was  strenuously  opposed — at  a time,  too,  when  the  Glasgow 
and  Ayrshire  Railway  Company  were  willing  to  take  some  thousands  of  cubic  yards  of  the  soil,  to 
form  their  embankment  at  Glasgow,  and  near  to  the  spot. 

What  is  the  general  opinion  as  to  the  want  of  accommodation  ?— It  is  quite  notorious  that  the  vessels 
are  sometimes  five,  six,  and  seven  abreast.  If  the  Windmillcroft  basin  had  been  executed,  it  would 
have  accommodated — allowing  every  vessel  to  remain  in  dock  a month — about  1000  square-rigged 
vessels  annually,  or  240,000  tons  of  shipping,  being  three  times  the  whole  tonnage  from  foreign 
parts  entering  the  Clyde,  excluding  the  vessels  in  the  timber  trade.  Now,  the  harbour-masters  stated 
deliberately  in  evidence,  that  the  erection  of  that  dock  or  basin  would  be  ot  far  greater  service  than 
the  making  of  wharfs  below  Napier’s  Dock,  oil  either  side  of  the  river.  Mr.  Bald  has  stated,  that 
there  would  he  no  difficulty  in  forming  it  into  a tidal  basin,  with  quay  walls  as  deep  as  the  present 
quay  walls  in  the  harbour,  and  as  easily,  the  subsoil  being  the  same.  I wish  this  to  be  particularly 
noticed — what  both  the  harbour-masters  stated  in  evidence,  that  there  should  be  no  additional  wharfs 
whatever  made  in  the  stream  further  down  until  that  dock  or  basin  were  excavated,  and  the  accom- 


modation exhausted  between  the  bridges. 

You  are  of  opinion,  with  the  harbour-masters,  that  the  trust  should  give  facilities  for  bringing  the 
trade  as  far  up  the  river  as  possible? — Most  decidedly  so.  The  further  the  trade  is  brought  up  the 
river  the  sooner  the  steamers  would  get  clear  of  the  sailing-vessels,  and  “ get  on,”  which  would 
greatly  lessen  the  risk  of  collisions,  as  well  as  the  number  of  accidents  in  the  harbour,  besides  saving 
in  cartage  air  amount  as  great  as  the  harbour  dues.  Everything  in  respect  to  the  supply  of  life- 
buoys at  the  harbour  could  not  be.  better  than  at  present. 

You.  have  said,  with  respect  to  the  Windmilcroft,  that,  in  the  opinion  of  Mr.  Bald,  a tidal  basin 
there  would  he  far  better  than  extending  the  quays  ? — I will  not  say  so  for  Mr.  Bald,  as  he  may 
have  altered  his  opinion  to  please  his  employers. 

Mr.  Bell  was  proceeding  to  make  some  statement  about  the  number  of  persons  drowned  m the 
harbour,  when 

The  Commissioner  said  he  had  got  official  returns  of  the  number  of  persons  taken  out  of  the 
harbour  during  the  years  1845  and  1846,  from  which  it  appeared  that  in  1845,  4T  persons  were  taken 
out,  21  of  whom  were  drowned  and  26  recovered  ; and  that  in  1846,  44  were  taken  out,  of  whom  21 
were  recovered  and  23  were  drowned.  Of  the  males  mentioned  in  the  return,  Mr.  Russell  said,  the 
greater  part  were  seamen,  but  he  had  no  means  of  ascertaining  what  proportion  ot  them  were 
drowned  in  the  harbour. 

Mr.  John  Robertson  asked  how  many  persons  were  drowned  in  the  harbour  in  consequence  of 
the  steam-boats  passing  amongst  the  other  vessels  ? 

Mr.  Russell  said  he  was  not  aware  of  any  having  directly  happened  from  that  cause. 

Commissioner. — You  are  not  aware  that  many  of  these  accidents  occurred  on  account  or  the 


crowded  state  of  the  harbour  ? — Not  to  my  knowledge. 

Commissioner. — Will  you  proceed  Mr.  Bell  ? _. 

Mr.  Bell  said  he  had  prepared  a memorandum,  which  he  would  read,  in  regard  to  Glasgow 
Bridge.  That  bridge  had  been  contracted  for  at  a width  of  52  feet,  and  he  claimed  the  credit  of 
having  got  a new  contract  entered  into,  for  making  it  60  feet,  as  it  now  existed.  He  looked  upon  Glas- 
gow  Bridge  to  be,  relatively  to  Glasgow,  what  London  Bridge  was  to  London— in  respect  to  locality 
of  position  and  to  the  trade  and  importance  of  the  two  cities;  and  that  even  if  i’;'ver®  Praclicab  e, 
which  it  was  not  without  rebuilding  that  bridge,  to  make  an  opening  in  it  for  a drawbridge,  o e 
vessels  up  and  down,  and  though  it  should  cost  no  money  whatever,  he  would  say  such  a measure 
would  he  altogether  inexpedient,  in  consequence  of  the  great  intercourse  between  the  two  sides  ot  the 
river.  Even  although  it  were  to  be  opened  at  no  expense,  the  advantages  would  be  more  than  coun- 
terbalanced by  the  disadvantages.  He  held  that  it  would  be  inexpedient,  under  any  circumstances,  to 
make  an  opening  in  that  bridge.  . ■ . , , , . 

Would  you  allow  a railway  bridge  to  be  made  below  it? — I am  of  opinion  that  it  wou  e ' . 
pedient  to  make  a crossing  below  Glasgow  Bridge  as  it  would  be  to  make  one  below  ^.on  on  ri  ge. 


Appendix  C. 
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the  16th  Oct.,  1846. 

Mr.  D.  Bell. 
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Appendix  C. 
Glasgow. 

No.  317. 

Evidence  taken  on 
the  lGth  Oct.,  1810. 

Mr.  D.  Bell. 


It  is  my  decided  opinion,  that  no  railway  company  should  get  a right  to  cross  the  river  below  tH  t 
bridge.  1 a 

Would  you,  with  reference  to  that  point,  explain  where  a bridge  could  he  erected  with  least  disad 
vantage  to  the  Cl>de  navigation  V — My  clear  opinion  is  that,  provided  the  railway  bridge  were  mad' 
with  sufficient  width  between  the  arches,  as  wide  as  those  of  the  Glasgow  Bridge,  and  somewh-6 
higher,  there  was  no  reason  whatever  why  such  a bridge  might  not  be  made  anywhere  betwixt  th 
bridges,  oral,  any  other  part  of  the  river  higher  up.  There  was  not  the  least  danger  of  the  piers  of 
the  railway  bridge  preventing  the  full  tidal  scour.  1 

Are  you  of  opinion  that  the  vveirshould  be  removed? — In  realit)',  there  was  now  no  weir  but 
embankment  of  stones  made  to  keep  up  the  head  level  of  the  water  for  the  Water  Company  and  T* 
maintain  the  old  bridge  of  Glasgow,  at  Stnckwell-street.  I am  clearly  of  opinion  that  it  is  desirable 
to  give  the  utmost  freedom  of  scope  to  the  tide  to  descend  and  ascend  above  all  the  bridges.  At  ih6 
same  time,  if  I had  the  weir  to  reduce,  I would  do  it  gradually,  the  banks  of  the  river'beiim-  of  an 
alluvial  nature.  With  respect  to  the  river  below  the  harbour,  I do  not  think  it  is  desirable  to  widen 
the  navigable  channel  to  the  extent  of  the  Parliamentary  lines  on  account  of  the  great  expense  of  it 
and  extra  dredging  that  would  be  required.  Where  the  river  way  is  only  200  feet  broad,  I would 
increase  it  and  make  it  from  260  to  300  feet;  and  gradually  increase  that  width  downwards  to  the 
mouth  of  the  river  at  Erskine  Ferry  or  Dungluss. 

Have  you  heard  any  complaints  of  ihe  want  of  width  in  the  river? — I have  heard  frequent  complaints 
on  this  subject,  especially  in  regard  to  the  space  from  Renfrew  upwards,  and  particularly  at  the  sudden 
bends.  Below  Renfrew,  that  point  at  the  north  of  the  Newshot  Isle  should  be  cut  off  according  to  the 
Parliamentary  line.  I approve  of  ihe  Parliamentary  plan  in  that  respect.  It  was  stated  by  Mr.  Hope 
the  present  Lord  Justice  Clerk,  that  the  trustees  had  the  power  to  take  down  Mr.  Campbell  of 
Blythewood’s  house,  if  the  public  interest  required  that  the  river  should  be  widened  to  that  extent  so 
ample  were  their  powers  under  the  old  Act  of  Parliament.  I think  that  the  south  channel  at  Newshot 
Isle  should  be  opened.  In  my  opinion,  it  would  not  hurt  tire  other,  and  even  if  it  should,  it  could  be 
closed  again.  The  opening  of  that  channel  would  allow  a greater  tidal  flow  up  the  Cart,  and  I think 
it  is  important  to  preserve  that  tidal  scour  for  the  banks  below  Newshot  Isle.  Immediately  above 
the  Newshot  Isle,  the  river  Cart  joined  the  Clyde,  and  up  this  river  the  main  river  Cart  (running  up  to 
Paisley),  was  joined  by  two  other  rivers,  the  river  Gryce  and  Black  Cart,  up  all  which  rivers  the  tide 
flowed  lor  several  miles;  and  this  was  an  additional  reason  why  the  south  channel  of  the  Clsde,  at 
the  Newshot  Isle,  should  be  opened  and  kept  open.  There  was  a bad  bank  below  Bowling,  which  put 
the  trustees  to  a good  deal  of  expense  in  dredging.  I approve  of  parallel  dykes  as  far  down  as 
Erskine  Ferry  on  the  left  hank,  and  Dunglass  Castle  on  the  north  bank.  I approve  of  the  half-tide 
dykes  being  raised,  as  vessels  are  apt  to  get  upon  them  and  break  their  backs  ; but  I am  of  opinion 
that  these  dykes  should  be  removed  altogether,  or  put  much  further  back,  and  this  should  be  done 
immediately  by  contract. 

Does  any  damage  occur  to  shipping  at  Port  Glasgow,  or  by  sandbanks?— I have  not  heard  of  any 
vessels  being  damaged  or  detained  since  the  bank  at  Port  Glasgow  was  cut  away  by  Mr.  Bald.  The 
width  of  the  river  at  Dunglass  Castle  was  410  feet.  The  late  Mr.  Rennie,  father  of  Sir  John  Rennie, 
laid  down  the  width  at  that  point  at  536  feel,  but  now  it  was  only  410  feet,  thus  forming  a gut  which 
prevented  the  flow  of  the  tide.  He  thought  the  dykes  should  be  set  back,  so  as  to  give  the  “-reatest 
width  as  soon  as  possible.  I do  not  recollect  how  long  it  is  since  the  parallel  dykes  were  built  up  to 
nigh  water,  and  I never  gave  my  sanction  to  its  being  done. 

Mr.  Brenner  explained  thatthe  width  intended  to  be  now  made  was  600  feet,  between  Dunglass 
Lastle  and  the  mouth  of  the  river,  by  setting  hack  the  dyke. 

Mr.  Bell.— In  my  opinion,  the  gut  at  Dunglass  Castle  prevents  the  tidal  flow,  and  gives  less 
“daj  water  at  Glasgow  Bridge,  particularly  at  neap  tides. 

Mr.  Brenner  explained,  thatthe  rate  of  the  tidal  wave  upwards  did  not  exceed  S miles  an  hour, 
between  Dunglass  and  Renfrew. 

Mr.  Bell.— I did  all  I could  to  induce  the  river  trustees  to  increuse  the' slope  of  the  parallel  dykes, 
ut  hey  would  never  agree  to  it.  They  did  it  however  silently,  when  thev  built  a new  dyke  at  Mr. 
£ a,  ot  Jordan  Mills  property;  and,  on  this  occasion,  I believe  they  followed  the  example  of  the 
paisley  peopJe,  ,n  doing  it  up  the  Cart.  He  objected  lo  the  angle  of  45  degrees  for  the  river  side 
nffhVt 1 'r/ui  i°f  1 ‘n  1>  and  Pref>erred  no'v  the  slope  to  be  I in  2,  from  the  greater  rise  and  fall 
i fk  1 , tbe  dJ“es  were  removed,  they  would  soon  widen  the  river  by  the  dredging  machines 

and  the  tidal  scour. 


Would  it  he  desirable  to  make  a tidal  basin  or  dock  at  Stobcross  ?— It  would  be  a direct  benefit  to 
ne  rail wiy  companies,  and  the  result  would  likely  be  similar  to  what  took  place  on  the  formation  of 
ik!  „ ^ ather-ne  S Dock’  causinS  the  East  and  West  India  Docks  to  be  deserted.  He  agreed  with 
in  enCe  £,veir  yesterday,  that  all  the  trade  should  be  brought  up  as  far  as  possible.  The  cartage 
- 7 be  m,ore  l,.han  ,lie  whole  harbour  and  river  dues.  Rather  than  have  sanctioned  the 
xLidd  h-w  eU1°  ^rtned  s®  Par  down  the  river,  or  making  a dock  or  basin  iu  the  lands  of  Stobcross,  I 
c.ro£lt  m ? eno , ? considered  as  to  taking  down  and  rebuilding  the  Glasgow  Bridge,  at  Jamaica 
S “ ,c  "P  “rSc  merchant  craft;  at  all  events,  no  quays  should  have  been  made  farther  down 
! k < 0,1  the°n,e  s'de  ofthe  river,  and  the  Kinning-house  Burn  on  the  other  side,  till  the 
Z h,e  bridSes  for  small  craft;  and  the  Windmill  dock  or  basin  for  large  craft 

yJ.™  7'U  and  Sl'chwas  the  understanding  of  Parliament  in  1840. 
fppt  nftbp  ° a Ceyfain  ^eueral  Termimis  Railway  Company  having  obtained  the  right  to  1200 

ouavs  Kl,Ur  S?Utb  sidTe?  do  y°'‘  aPP.>'ove  of  a private  company  having  a right  to  the 

I am  nf  nnii  °t  e*tent^  If it  were  confined  to  minerals  I should  have  less  hesitation,  but 

hrinn-iiiir  ii  p l-  i/1  t iu 6 xxr^j  trastees  should  have  opposed  that,  and  encouraged  the  proposal  of 

bringing  the  railway  to  the  Windmillcroft  basin,  and  as  the  mineral  harbour  below  that  again  would 
™sPd  ^7?  adv.antaSeous  *°  tlle  ™er  as  respected  the  shipping  of  coal  and  iron,  I think  the  pro- 
fit ;Twi  ,e"rUS’  near  Govan>  wou,d  have  been  better  for  the  interests  of  the  harbour.  1 do 


not  think  there  will  be  so  great  a traffic  in  minerals  as  was  expected. 
How  far  can  you  go  above  Glasgow  Bridge  with  a barge  drawing 


; three  to  four  feet  of  water? — 


Jes  CO“ld  UP>  PerhaPs>  three  or  four  miles  above  Glasgow  Bridge,  with  barges 
Whp  LT  Urt°  fi/e  feet  ofwatcr>  aud  L ’hink  it  would  be  desirable  to  encourage  barges  to  go 
Sc  3 Ih  ™er>  and,  0 S‘ve  «very  facii5ly  t0  river  traffic.  I would  remove  any  obstacle  both  to  the 
traffic  and  the  river  aud  to  the  flow  of  the  tide. 
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Then  you  are  of  opinion  that  the  river  should  be  widened  and  deepened? — I would  begin,  if  not  in 
this  present  month  of  October,  at  least,  as  soon  as  possible,  to  put  back  the  parallel  dykes.  I would 
likewise  straighten  the  river  as  much  as  possible  at  the  entrance  of  the  Leven,  near  Dumbarton  Castle. 
I would  take  away  the  Garmoyle  Lighthouse  and  put  it  on  the  line  of  the  river.  The  light  was  neces- 
sary where  it  was  at  present,  but  I would  dredge  the  bank,  and  then  alter  the  position  of  the  light. 
I have  nothing  to  say  about  the  other  light,  only  I thought  a light  might  be  placed  somewhere 
in  the  river  near  to  Dungiass  Castle,  or  higher  up. 

What  is  your  opinion  about  the  appointment  of  a Government  Board  to  watch  over  and  protect  the 
interests  of  the  navigable  rivers  of  the  kingdom?— I think  a controlling  power  should  be  vested  in 
some  Government  Board,  particularly  in  regard  to  such  rivers  as  the  Clyde,  where  so  much  was 
3l  stake.  The  river  would  have  been  ruined  in  consequence  of  the  great  waste  of  money  ex- 
pended on  law  proceedings  and  jury  trials,  and  purchases  of  water-side  alveus,  and  mismanagement 
which  had  existed  of  late,  if  it  had  not  been  for  the  immense  revenue  derived,  and  increasing 
every  year. 

Who  had  the  management  of  the  river  before  the  Clyde  trust? — Previous  to  the  year  1*700,  the  town 
of  Dumbarton,  by  an  old  grant  or  charter  from  the  Crown,  held  the  superiority  of  the  river.  It  came 
into  the  hands  of  the  corporation  of  Glasgow  about  1700,  and  then  by  Act  of  Parliament  in  175S; 
it  was  vested  in  that  body  as  a public  trust.  At  that  time  the  depth  of  water  on  certain  shal- 
low parts,  it  has  been  staled,  did  not  exceed  three  feet ; where,  as  now,  there  was  at  Glasgow  Bridge, 
14  to  15  feet  of  water  at  neap  tides,  and  17  to  IS  at  spring  tides. 

Does  that  show  great  mismanagement? — He  did  not  say  there  was  great  mismanagement  in  that 
respect;  the  depth,  however,  was  very  little  increased  till  the  commencement  of  the  present  century ; 
and,  by  mismanagement,  he  meant  the  later  acts  of  the  trustees,  and  the  waste  of  its  revenues,  and 
plunging  the  trust  so  much  in  debt. 

Was  it  not  in  the  river  Clyde  that  steam  dredging  was  first  introduced  ? — He  had  heard  so. 

Do  you  know  when  steam  dredging  was  introduced  in  the  Clyde? — About  the  years  1820  or  1821. 

There  is  some  debt  upon  the  trust? — Yes;  an  immense  debt.  First,  there  was  borrowed  money  to 
the  amount  of  347,400/. ; then  there  were  feu  duties,  calculated  at  25  years’  purchase,  representing  a 
sum  of  upwards  of  60,000/.,  making,  in  all,  the  sum  of  408,000/.,  including  the  price  of  the  Windmill- 
croft.  There  was  to  be  added  to  that  the  price  of  Stobcross,  and  all  oilier  engagements  not  discharged, 
which  he  would  assume  at  100,000/.,  making  500,000/.;  and  besides  this,  it  was  given  out  that  "the 
trustees  were  now  uegociating  for  other  water-side  grounds  to  the  amount  of  126,000/.  additional. 
The  revenue  had  fluctuated  considerably  since  1836.  That  year  it  was  45,000/.  Subsequently 
it  came  up  to  48,000/.,  ancl  then  down  to  42,000/.  In  1836  the  trust  paid  6,000/.  of  interest 
upon  154,000/.  of  debt.  Now,  adding  this  to  the  sum  of  14,000/.  for  the  ordinary  expenses  of  the 
trust,  left  out  of  the  revenue  a clear  annual  sum  of  25,000/.,  ichich,  in  his  opinion,  if  judiciously 
managed,  was  amply  sufficient  Jo  r all  the  improvements  which  were  required.  Nous  the  revenue  was 
absorbed  by  the  immense  amount  of  interest. 

Have  you  anything  to  say  with  respect  to  the  present  wharfs? — Portions  of  the  walls  had  given 
way,  but  now  they  were  founding  them  deeper ; and  I believe  that  everything  is  done  which  man 
can  do,  consistent  with  the  means  of  the  trust,  to  make  the  quays  as  substantial  as  possible.  With 
regard  to  the  walls  which  had  been  built  within  these  ten  years,  and  had  already  given  way,  he 
believed  the  foundations  had  been  laid  without  contemplating  that  the  dredging  would  be  carried  so 
far  down.  I think  the  trust  should  be  placed  under  a controlling  power  to  prevent  them  going  to 
Parliament,  and  to  prevent  them  from  increasing  their  debt.  Mr.  Walker’s  evidence  before  the 
Committee  of  the  House  of  Commons  about  the  annual  [increase  of  the  revenue  was  all  humbug. 
Witness  did  everything  in  his  power  to  prevent  the  trust  from  getting  power  in  the  Act  of  1840,  to 
increase  the  amount  of  debt,  but  he  did  not  interfere  in  the  Act  passed  this  year.  He  was  of  opinion 
that  too  little  interest  was  taken  in  the  merchants’ sailing  vessels;  but  he  imputed  no  improper  motives 
to  the  steam -boat  proprietors,  who  were  members  of  the  trust,  and  always  on  the  spot. 

Mr.  M‘Lellan  explained  that  the  trustees  were  elected  without  respect  to  any  interest,  special  or 
particular. 

Mr.  Bell. — My  idea  is  that  the  large  vessels  which  required  to  lie  a considerable  lime  in  the 
harboar  should  be  sent  into  a basin  to  be  provided  lor  that  purpose,  and  that  the  steam-bnat  interest 
should  be  accommodated  from  York-streel  up  to  Glasgow  Bridge,  and  that  the  coasting  craft  should 
be  sent  above  the  bridge.  In  no  oiher  way  could  the  shipping  be  brought  so  close  together,  and 
accommodated  so  economically. 

Mr.  John  Robertson  asked  if  the  trade  in  the  harbour  could  be  more  concentrated  than  at  present ; 
aud  if  it  could  be  better  accommodated  without  lengthening  the  quays,  and  taking  it  down  the  river? 

Mr.  Bell. — Most  certainly;  by  making  a tidal  basin  at  Windmillcroft  for  large  foreign  vessels 
taking  a month  to  load.  I am  of  opinion  that,  for  foreign  sailing  vessels,  Windmillcroft  is  not 
only  the  best,  but  the  only  place,  and  I would  prefer  it  to  any  place  on  the  north  side  that  could  now 
he  got.  The  difficulty  and  expense  would  not  hinder  me  from  excavating  that  basin ; aud  I am  not 
afraid  of  its  silting  up.  I am  of  opinion  that  (he  new  quays  on  the  north  or  south  side  of  the  river 
ought  not  to  have  been  contracted  for,  but  the  basin  excavated  at  Windmillcroft.  If  for  no  other 
purpose,  I w’ould  begin  the  basin  to-morrow  to  put  the  timber  into  it.  For  that  alone,  it  would  be 
invaluable,  although  they  were  not  to  put  a wharf  rouud  it  at  all. 

Mr.  Charles  Gray. — In  your  opposition  to  the  trustees,  I believe  you  went  so  far  as  to  go  to  the 
bank,  and  try  to  induce  the  manager  not  to  advance  any  more  money  ? 

Mr.  Bell.- — The  banker  told  me  that  he  did  not  think  the  security  of  the  trust  sufficient  to  warrant 
him  lo  do  so. 

Mr.  Gray. — I believe  your  statement  very  much  confirmed  his  impression ; at  least  you 
thought  so. 

; Bell. — I was  not  then  a member  of  committee,  and  I met  the  banker  by  chance,  when 
it  was  by  mere  accident  I was  told  that  the  trustees,  or  some  of  them,  had  changed  their  bank  account 
to  another  banker,  and  this  without  acquainting  the  trustees  generally;  and  I was  certainly  surprised 
that  I,  as  a trustee,  was  not  informed  of  such  an  important  matter.  The  banker  who  acquainted  me 
of  the  circumstance,  stated  that,  on  looking  into  the  trustees’  published  accounts,  the  directors  did  not 
think  so  well  of  the  account  as  to  make  it  an  object,  considering  the  great  amount  of  debt  being  con- 
tracted, and  the  other  expenditure  of  the  trust.  There  was  one  thing  I did,  however;  I wrote  to  the 
Commissioners  of  Woods  aud  Forests  as  a last  resort,  to  save  and  reserve  the  rights  of  the  Crown  to 
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• Appendix  C.  the  alveus  of  the  river.  When  I found  the  Clyde  trustees  going-  to  pay  8,000/.,  and  other  large  sum 

; without  getting  the  sanction  of  the  Crown  for  that  alveus,  or  warrandice  in  law  from  the  sellers  of  th’ 

Glasgow.  ground,  I certainly  did  address  a letter  to  the  Commissioners  as  a loyal  subject,  to  support  the  rio-ht6 

— ^ of  the  Crown,  and,  at  the  same  time,  the  rights  of  the  trust  which  were  being  sacrificed.  3 S 

Evidence  taken  on  Mr.  A.  Turner,  examined. 

the  16th Oct.,  1846.  j.je  jla([  ]_>een  one  0f  the  secretaries  of  the  trust  since  1829,  and,  during  the  same  period,  one  of  the 
Mr.  A.  Turner.  town  clerks  of  lhe  city  of  GlaPS°'v-  The  first  charter  granted  was  that  by  Charles  I.,  in  iavour 
of  the  magistrates  and  town  council  of  Glasgow,  in  1633  or  1660,  he  was  not  sure  which  the 
date  being  partly  illegible.  That  charter  conferred  the  alveus  of  the  Clyde  upon  these  parties 
as  a public  trust.  In  1170,  the  corporation  was,  by  Act  of  Parliament,  created  a trust  for  the 
management  .of  the  river.  Up  to  that  time  there  had  been  scarcely  any  improvements  made  upon 
the  navigation.  Since  1170  there  had  been  four  subsequent  Acts  passed ; and  the  Act  3 & 4 
Victoria,  cap.  118,  as  amended  by  the  Municipal  Reform  Act,  is  that  under  which  the  trustees  are  now 
acting.  The  trust  consists  of  33  members,  23  of  these  being  from  the  town  council. 

Commissioner. — How  many  Bridge  trustees? — All  the  members  from  the  town  council  are 
Bridge  trustees.  It  is  not  necessary  that  any  members  of  the  Board  should  be  sailors  or  shipmasters 
There  is  no  qualification  as  to  the  residence  of  the  trustees,  but  as  counsellors  they  must  be  resident 
within  seven  miles  of  Glasgow.  As  Clyde  trustees  no  qualification  is  insisted  on,  except  that  men- 
tioned in  one  of  the  old  Acts,  to  the  efFect  that  they  should  be  interested  in  the  Clyde,  which  is  a very 
general  qualification.  Those  ditFerent  Acts  empowered  the  Clyde  trustees  to  borrow  money.  The  last 
Act  empowered  the  trust  to  borrow  more  money. 

I see  by  the  last  Act  a chart  of  the  river  was  to  have  been  made  between  Greenock  and  Glasgow? 

It  has  been  made.  Soundings  were  made  of  the  river  previous  to  going  to  Parliament  for  a new  Act. 
The  present  chart  of  the  river  was  made  some  time  after  1840. 

Does  the  Act  of  1840  compel  the  trustees  to  appoint  a resident  engineer  ? — Nothing  compulsory; 
but  it  always  has  been  the  custom  for  the  last  twenty  years  to  appoint  one. 

Has  the  trust  received  any  complaints  against  the  constitution  of  the  Board  ? — Not  since  the  passing 
of  the  last  Act  in  1840.  Before  the  passing  of  that  Act,  the  trust  consisted  of  all  the  members  of  the 
town  council,  with  five  members  nominated  by  them  from  amongst  the  mercantile  body  of  the  citizens. 
The  number  of  the  trust  was  then  36,  and  it  is  now  33. 

For  the  management  of  this  trust,  is  that  number  found  to  be  too  great  or  too  small? — I don’t  thiuk 
it  is  unmanageably  large  ; and,  looking  at  the  duties  to  be  performed,  I think  it  is  a very  fair  number. 

I do  not  think  any  twelve  persons  would  have  the  confidence  of  the  public  ; and  that  that  number  is  too 
small.  There  is  a Chamber  of  Commerce  in  Glasgow,  the  chairman  of  which  is  an  cx-ofRdo  member 
of  the  trust. 

Are  regular  minutes  kept  of  the  proceedings  ?— Yes.  The  trustees  by  their  Act  are  obliged  to  meet 
once  every  month  ; aud  there  are  probably  extraordinary  meetings  five  or  six  times  in  the  year.  The 
proceedings  of  the  committees  are  inserted  in  the  minute-book.  It  is  not  directed  to  be  received  as 
evidence  in  the  Act,  but  it  is  very  frequently  used  as  evidence. 

Have  you  any  difficulty  in  torming  a quorum? — Very  rarely  since  the  new  Act  has  come  into  opera- 
tion. The  average  attendance  at  the  meetings  is  about  two-thirds  of  the  total  number  of  members. 
Nine  form  a quorum ; and  it  has  not  occurred  that  fewer  than  that  number  were  present  above  twice  or 
thrice  since  1840. 

Commissioner,  having  looked  at  the  minute-book,  asked  if  any  statement  of  the  revenue  was  laid 
before  the  trustees? 

■ Turner.  Annually,  but  not  at  the  monthly  meetings.  That  statement  is  printed  and  pub- 
lished. 1 


As  far  as  a cursory  inspection  of  the  minute-book  enables  me  to  judge,  it  appears  to  be  properly 
kept.  Is  tiiere  any  separate  minute-book  for  the  proceedings  of  committees  ? — The  Finance  Committee 
have  a separate  book,  which  is  in  the  possession  of  the  treasurer.  There  are  three  standing  committees, 
—the  Finance  Committee,  the  Committee  on  New  Works,  and  the  Committee  on  Existing  Works;  and 
in  addition  to  these  standing  committees,  other  committees  are  appointed  for  special  purposes. 

. “ave  fhe  duties  of  the  officers  of  the  trust  been  defined  ? — The  subject  is  at  present  under  considera- 
tion, but  the  report  of  Lhe  committee  has  not  yet  been  laid  before  a general  meeting.  The  duties  of 
the  officers  are  already  defined  in  the  terms  of  their  appointment,  but  in  case  they  might  not  be  suffi- 
ciently  understood,  it  is  intended  to  define  them  more  explicitly. 

My  chief  reason  for  making  inquiries  on  this  point  is,  that  I remember  having  heard  formerly  that 
a member  of  the  trust  had  directed  a dyke  to  be  pulled  down  or  built  up  without  the  sanction  of  the 
rus  . Was  that  not  the  case? — Something  of  the  kind  occurred  when  Mr.  Bald  was  stopped  in 
some  opera  ion  by  Mr.  Spreull,  who  was  one  of  the  principal  officers  of  the  Board.  The  circum- 
s ance  is  uUy  explained  m one  of  the  minutes.  Practically,  it  never  does  occur  that  the  officers  of  the 
trust  come  into  collision  in  the  performance  of  their  duties ; and  Mr.  Spreull  had  no  right  as  trea- 
,ln  er  ere  vnth  the  executive  of  lhe  trust.  There  is  a clause  in  the  Act  providing  that  he 
shall  not  interfere.  Both  the  treasurer  and  clerk  are  prohibited  from  holding  any  other  office  of  trust 
or  emolument  under  the  trust  excepting  that  of  treasurer  or  clerk. 

General  y speaking,  have  the  clauses  of  the  Act  been  complied  with  as  respects  the  exhibition 
o a es  0 ues  an  ye-laws  in  the  proper  places  ? — In  every  way,  so  far  as  my  knowledge  goes. 

Have  you  any  remarks  to  make  about  Mr.  Bell’s  evidence  ?— Had  the  questions  been  put  to  him 
1 , v sh°wn  ^ he  was  wron£  in  everything  he  said,  and  could  have  easily  exposed 

iCno.?hSff4emei!tS’-bllt  n 1S  8Ulte  lmP°ssible  to  make  a circumstantial  answer  to  a speech  two  hours  in 
length,  and  embracing  all  subjects  under  the  sun.  Ihave  made  some  notes  from  the  minutes  on  some 
erYe  iCiret  °-  by  i’  First’  in  reSard  to  tbe  reasons  for  not  constructing  in  the  Windmill- 

croft  a dock  or  basin  ; I find  the  minutes  on  the  subject  extend  over  a period  of  six  months.  The  sub- 
ject w as  fairly  discussed  at  the  Board,  and  on  the  23rd  of  February,  1841,  it  was  resolved  by  a large 
majority,  that  an  increase  of  harbour  accommodation  was  required  as  soon  as  possible;  and  that,  as  the 
proposed  dock  at  Wiuclmillcroft  could  not  be  completed  and  rendered  available  in  a shorter  period  than  four 
years,  the  extension  of  the  quays  should  be  proceeded  with  aud  the  dock  delayed,  as.  from  the  great  expen- 
diture which  it  would  occasion,  it  was  not  desirable  to  proceed  with  both  at  the  same  time.  The  resident 
engineer  made  a report  on  the  subject,  which  is  inserted  in  the  minutes  at  page  466,  and  that  report 
tended  a good  deal  to  produce  the  resolution  which  the  trustees  came  to.  A plan  of  a wet  dock  was 
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prepared  by  Mr.  Bald.  That  plan  was  accompanied  by  certain  borings  made  by  that  gentleman,  but 
there  is  nothing  in  the  minutes  to  show  that  the  lands  are  unsuitable  for  a dock  or  basin.  Ttie  trustees 
only  agreed  to  do  one  thing  before  they  did  another;  and  Mr.  Bremner  reminds  me  of  the  very  im- 
portant fact,  that  provision  was  made  in  the  quay  wall  recently  erected  at  Windmillcroft  to  admit  of 
an  entrance  being  formed  to  the  dock  in  the  event  of  the  trustees  thinking  it  necessary  to  open  up  that 
dock.  The  question  in  regard  to  forming  a dock  or  basin  at  Windmillcroft  is  still  perfectly  open. 
The  subject,  when  before  the  trust,  was  only  delayed  for  the  present.  The  next  point  is  in  regard  to 
Newshot  Isle.  The  only  minute  which  refers  to  it  is  at  page  461  of  the  present  volume,  and  it  shows 
that  this  matter  has  not  been  lost  sight  of  by  the  trustees.  Mr.  Bremner,  the  resident  engineer,  has 
been  instructed  to  inspect  the  wall  erected  by  Mr.  Henderson  at  Erskine  Ferry,  and  to  report  to  the 
trust  the  effect  which  that  wall  has  upon  the  interests  of  the  navigation.  The  trustees  have  not  con- 
sidered the  subject  with  the  view  of  coining  to  any  resolution  in  regard  to  it,  as  Mr.  Bremner  has  not 
made  his  report,  but  when  he  makes  his  report  they  will  do  so.  My  impression  is,  that  borings  were 
made  of  the  south  channel  at  Newshot  Isle  by  the  engineer,  Mr.  Aird.  The  result  of  those  borings 
should  be  now  in  the  hands  of  the  engineer. 

The  Commissioner  suggested,  as  it  would  not  be  attended  with  either  much  delay  or  expense,  that 
new  borings  should  be  made,  which  would  set  the  matter  at  rest;  and  Mr.  M'Lellan  said  the  trustees 
would  have  no  objection  to  allow  borings  to  be  made. 

In  answer  to  further  questions,  Mr.  Turner  said,  Mr.  Rennie,  Mr.  Telford,  and  Mr.  Walker, 
all  concurred  in  saying  the  not  th  channel  was  the  preferable  one ; and  he  considered  it  would  be  quite 
out  of  the  question  to  go  to  Parliament  to  ask  them  to  pass  an  Act  to  alter  the  navigable  channel  of  a 
river  sanctioned  by  such  names.  As  a channel  for  the  tide,  Mr.  Walker  thought  it  should  be  kept 
open.  Then  the  next  point  was,  witli  regard  to  the  weir  and  the  contribution  to  be  paid  by  the  Clyde 
Trust,  to  get  it  removed  higher  up  the  river.  The  minutes  at  page  108  of  volume  vi.,  and  at  page  36 
of  volume  vii.,  showed  that  the  arrangement  for  removing  the  weir,  and  deepening  the  piers  of  the  new 
Stock  well-street  Bridge,  to  admit  of  the  river  being  deepened  between  the  bridges,  to  facilitate  the 
upper  navigation,  had  been  gone  into  at  the  request  of  the  Clyde  Trust,  and  on  the  motion  of  Mr. 
Cogan,  who  was  not  a member  of  the  Town  Council,  or  of  the  Bridge  Trust.  The  motion  was 
seconded,  likewise,  by  a member,  who  did  not  belong  to  either  the  Town  Council  or  Bridge  Trust, 
and  was  carried  by  a majority  of  14  to  4 against  an  amendment  proposed  by  Mr.  M'Lellan. 

Will  you  say  how  many  members  of  the  Town  Council  were  present? — They  were  all  members  of 
the  Town  Council,  except  four  and  of  these  four,  two  voted  for  the  motion,  and  two  for  the  amend- 
ment. 

Mr.  M'Lellan. — Fourteen  of  the  eighteen  were  Bridge  trustees. 

Mr.  Turner  said  there  was  no  use  now  in  discussing  the  matter,  as  the  arrangement  had  been 
deliberately  passed  and  sanctioned  by  Parliament. 

Mr.  M'Lellan  said  it  involved  a very  serious  responsibility,  if,  by  that  arrangement,  the  funds  of 
the  trust  had  been  placed  under  submission  to  an  unlimited  extent. 

Mr.  Turner  said  the  submission  referred  to  by  Mr.  M'Lellan  was  upon  a totally  different  point ; 
in  fact,  on  a point  of  damages.  The  question  at  issue  was,  whether  the  Clyde  trustees, 'by  their  deep- 
ening operations  above  Glasgow  Bridge,  had  weakened  the  foundations  of  the  Stockwell-street  Bridge, 
and  what  was  the  amount  of  damage  which  had  been  sustained  by  these  operations?  The 
Commissioner  must  be  aware  that  the  Bridge  trustees  could  claim  that  the  amount  of  damage 
should  be  fixed  by  a jury,  but  to  avoid  expense,  instead  of  having  the  matter  settled  by  a jury,  both 
parties  had  agreed  to  a submission,  to  Mr.  Walker,  and  Mr.  Smith,  of  Deanston,  with  Mr.  David  Aird 
for  an  umpire. 

Mr.  M'Lellan  asked  who  were  the  two  parties  in  this  case  ? 

Mr.  Turner  said  the  majority  of  the  Bridge  trustees  did  not  think  the  matter  should  be  settled  in 
this  way,  but  certain  gentlemen  in  Ayrshire  and  Renfrewshire  thought  otherwise,  and  that  section  of 
the  Bridge  Trust  are  chiefly  parties  to  the  reference. 

The  Commissioner  asked  if  he  was  to  understand  that  generally  the  Bridge  trustees  did  not  wish 
the  Clyde  Trust  to  pay  them  a large  sum  of  money  ? 

Mr.  Turner  said  they  asked  the  value  of  the  damage  done  to  the  bridge,  and  nothing  more. 

Mr.  M'Lellan  asked  if  the  Clyde  trustees  were  prepared  to  pay  a larger  sum  than  8,000/.  to  the 
Bridge  Trust  ? 

Mr.  Turner  said  the  Clyde  trustees  had  never  given  an  opinion  on  the  subject,  but  they  wished  the 
matter  amicably  adjusted. 

Mr.  M'Lellan  asked  if  Mr.  Turner  knew  what  the  sum  might  be,  and  if  it  might  be  the  double 
of  8000/.  ? 

Mr.  Turner  said  the  submission  was  in  dependence,  and  probably  it  might. 

Mr.  M'Lellan  asked  if  the  decision  had  not  been  given  by  Mr.  Walker  and  Mr.  Smith;  he  had 
been  informed  that  such  was  the  case  ? 

Mr.  Turner  said  it  was  quite  a mistake,  and  the  question  was  exactly  in  this  position:  the  Bridge 
trustees  alleged  that  the  operations  of  the  Clyde  trustees  between  the  bridges  had  caused  damage  to 
the  Stockwell-street  Bridge,  for  which  they  claimed  compensation  ; the  Clyde  trustees  said  no  damage 
had  been  sustained,  but  agreed  to  refer  the  matter,  and  the  arbiters  had  appointed  the  16th  of  No- 
vember to  examine  witnesses,  and  to  fix  the  amount  of  compensation.  As  yet,  no  opinion  had  been 
given  by  the  arbiters. 

Mr.  M'Lellan  asked  whether  or  not  those  arbiters  had  given  an  opinion  that  the  operations  of  the 
Clyde  trustees  had  given  rise  to  the  necessity  for  rebuilding  that  structure  ? 

Mr.  Turner  said  they  had  given  no  deliberate  opinion  on  that  subject.  The  question  was  per- 
fectly open,  aud  on  the  16th  of  next  month  they  intended  to  examine  witnesses  in  regard  to  what 
injury  the  bridge  had  sustained. 

Mr.  M'Lellan  said  he  happened  to  be  the  chairman  of  a committee  through  which  certain  papers 
had  to  pass  in  regard  to  this  matter,  and  he  begged  to  state  most  positively  that  such  was  the  present 
state  of  that  submission,  that  the  funds  of  the  trust  were  perilled  to  the  amount  of  70,000/.  or 
80,000/.  He  stated  this  in  the  most  solemu  manner. 

Mr.  Turner  said  there  was  no  risk  of  that,  as  the  whole  estimates  for  rebuilding  the  bridge  were 
little  more  than  the  half  of  that  sum. 

Baillie  Anderson  said  it  was  quite  impossible  that  Mr.  M'Lellan’s  statement  could  be  true,  or  that 
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the  funds  of  the  trust  were  perilled  to  anything;  like  the  amount  which  he  had  stated  seeiirn-  th 
estimates  for  rebuilding  the  bridge  altogether  amounted  to  only  41,000/.  ’ ° at  tae 

Mr.  M'Lellan  said  his  statement  was  founded  on  the  information  of  Mr.  Broom,  one  of  th  , 
respectable  builders  in  Glasgow,  whose  son  had  given  in  estimates  for  the  work,  but  since  the  a.051 
might  have  cut  down  the  estimate  by  using  cheaper  materials  in  constructing  the  new  bridge  ° ' 

Mr.  Turner  said  Mr.  M'Lellan  might  hear  anything  in  the  streets.  ° ° 

The  Commissioner  said  a point  nf  great  importance  was,  could  the  funds  of  the  trust  he  im  i- 
cated  to  anything  like  that  amount  ? ra!il1' 

Mr.  M'Lellan.— Let  me  put  a plain  question  to  Mr.  Turner.  If  the  Bridge  trustees  prove 
the  operations  of  the  Clyde  Trust  have  endangered  the  Stnckwell-street  Bridge,  have  the  arbii 
any  choice  but  to  give  a decision  against  the  Clyde  Trust  for  the  whole  expense  of  rebuilding  ip 
Mr.  TtrnNER  said  he  could  give  an  answer  to  Mr.  M'Lellan’s  question,  but  he  would  oidv  ask  ' 
return,  if  any  one  proposed  that  the  Clyde  trustees  should  act  dishoneslly  ? If  it  was  shown  --iti"' 
fuctorily  that  the  operations  of  the  Clyde  trustees  had  made  it  necessary  to  take  down  that  bridge*  h ' 
thought  it  preposterous  to  ask  if  the  Bridge  Trust  would  not  be  entitled  to  damages.  8 ’ ne 

Commissioner. — Then  it  appears  that  the  funds  of  the  trust  are  liable  to  a o-reat  amount. 

Mr.  Turner  said  the  whole  matter  amounted  to  this,  that  it  was  a question  which  required  (o  be 
settled,  and  instead  of  being  sent  to  a court  of  law,  by  a Parliamentary  arrangement  it  was  submitted 
to  arbiters.  The  Clyde  Trust  possessed  no  power  to  destroy  the  property  of  others  without  beino- 
called  upon  to  make  compensation.  3 

Mr.  M'Lellan  said  there  was  not  a syllable  in  the  Act  of  Parliament  implication-  the  funds  of  the 
Clyde  Navigation  beyond  a small  sum,  but  this  question  of  damage  had  been  put  in  such  a shape  bv 
the  Bridge  trustees,  and  by  none  more  actively  than  the  gentleman  in  the  chair,  as  to  endanger 
the  funds,  by  having  recourse  to  an  ultra-parliamentary  arrangement,  a private  arramrement  °an 
illegal  arrangement  which  he  held  would  have  a most  injurious  effect  unless  it  were  counteracted  bv 
the  exenions  of  a few  independent  members  of  the  Clyde  Trust.  1 

Mr.  Turner  said  Mr.  M'Lellan,  whatever  might  be  his  motives,  was  actually  preiudicino- the  in- 
terests of  the  Clyde  Trust  by  his  statements.  8 

Mr.  M'Lellan  knew  the  contrary;  his  motives  were  pure  and  honest. 

Bml lie  Anderson  said  the  submission  was  approved  of  both  by  the  Clyde  trustees  and  the  Bridge 
trustees  when  the  matter  was  before  Parliament,  Mr.  Gray  acting  on  behalf  of  the  former,  and  not 
oemg  a ijridge  trustee. 

The  CoMinssmNER  asked  if  the  Bridge  trustees  had  any  funds  to  rebuild  the  Bridge? 

Baillie  Anderson  said  they  had  the  revenue  arising  from  the  frontages;  and  Mr.'GrRAY  bein- re- 

hnvfnAK  Stat6d  tnaV'mPJe  IeSal  advice  hacl  been  taken  on  the  subject,  their  Parliamentary  counsel 
having  been  consulted,  and  every  caution  manifested  in  regard  to  it.  J 

wre^MMISSI°''!Eri,  hoped  the  n,aUer  would  be  settled  satisfactorily  for  the  Clyde  trustees. 
il,;1!  k LUf  ■l,ad  Prolested  ag»inst  the  funds  of  the  trust  being  squandered  in  this  way,  and  held 

^X“i^srs.for  •*»  'oss « «*»w» 

The  Commissioner  asked  in  what  way  protests  were  disposed  of? 

Mr.  Gray  said  they  were  regarded  as  a dead  letter. 

Mr.  M'Lellan  said  that  Mr.  Gray  might  find  himself  mistaken. 
nora°XTof Jev,pect  t0  thj  ®tb  clause  of  3rd  and  4th  Victoria,  will  you  state  whether  or 

Mr  provision  of  the°Act  had  been  complied  with. 

Mi  TnnLnkle?i'f  ie  books.were  never  taken  out  at  the  trustees’  own  office  ?, 
the  minute  honk  «««  «WU  <:,erks>  i,s  well  as  one  of  the  secretaries  to  the  Clyde  Trust, 

«ne“Tir tnd  1 b“‘  '»  Act  referred  to  the  boohs  of  the  Tresi 

the  other' books  nlnns  lo  dln=abook  connected  with  his  own  peculiar  department.  All 

sederunt  bools  * which 'w  even  he  greater  portion  of  the  title  deeds,  were  here,  excepting  the 

WS  of  the  cierk- the  ^ 

MrM{fdk?rLin\kilMr'  TuI,ner  kad  not  corresP"ndpd  with  Messrs.  Richardson  and  Connel,  or 
letter  book  ?'  ’ °n  ma  ers  connected  wilh  the  Trust,  and  had  not  inserted  those  letters  in  the 

some  evil  had  resulted  from  such  a corre- 


he  could  judge, 


^ 'ssiONERsaid,  unless  Mr.  Bell  could  show  that 
spondeuce,  he  did  not  think  it  was  or 
‘hese  gentlemen  or  not. 

Thr;  "i1  in  "•  b"1  il  °"'y  W»  opinion. 

Mr.  Beal  replied  in  the  negm'ie  “ P°‘nt  “y  P"*1™'”  lelters  ? 

from11!,  eSyl^eeti™’!'/  ‘h?  mimt*  said,  as  far  a 

cursory  inspection,  they  appeared  to  be  correctly  kept,  and  duty  signk 

Mr.  Readman,  Treasurer  to  the  Clyde  Trust,  examined. 

assist  him  ; that  he^e^eived’the^duM  dnuble  e^trJ;.  lhal  t;e  h«l  a sufficient  number  of  clerks  to 
accounts  of  the  trust ; that  the  -iuditor  ImSllt'dt  *“  y ■fr°nl  the  collrelor  1 llmt  he  P”"5  al>, the 
upon,  but  not  to  disallow  any  charge  ■ that^  ln(W°  “‘“.'“S  lhe,aCC“unls  had  tlle  P™"  to  ,reP“l 
the  Clyde,  the  auditor  had  it  in  his  nnwpr  in  li00.?  we'e.l«d  out  for  new  works,  not  connected  with 
and  the  press  beino-  present  heram»  i.  ° rePortJ*ls  opinion,  which,  coming  before  the  general  trust, 
that  the  dredging  list  year  cost  82001  -and0  that  ^heff0  ? ^ h*  I?pt  3 seParate  dred£in§'  boak’ 
June,  and  the  balance  sheet  printed.  ’ ^ 4 lh  ba,ance  was  made  up  every  year  to  the  30th  of 

could  enable  hi im° *t  o *j  i i d^e " ^ he*  sen; a rll e 1 h 6 treasurer’s  books.  said,  so  far  as  a cursory  inspection 
kept;  and  they  did  g/eat  credit  to  the  treasurer!' Bppeared  to  be  distinctly  areanged  and  carefully 

he  lodged  in  the” bank^thlt'^ hVneyer ' 2 Iny'im^f' ih'  m°ney  collecle,,  e”rr d!iy 10 him’  ”h 
P any  sum  of  money  m his  hands  unless  what  was  to  be 
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aid  away  the  same  day;  that  the  collector  gave  security  to  the  amount  of  2000/.,  and  himself  to  the 
amount  of  5000/. ; that  he  kept  the  ordinary  annual  expenditure  separate  from  what  was  expended  on 
J|ew  works;  and  that  he  paid  all  the  wages,  but  that  he  had  nothing  to  do  with  the  taking  on  or 
dismissal  of  the  men. 

Mr.  Corsaii  intimated  that  he  had  a plan  or  a railway  to  submit  to  the  Commission,  the  chief  object 
of  which  was  to  cross  the  river  above  all  the  bridges,  and  without  touching  the  public  green. 

Commissioner. — Does  this  plan  not  interfere  with  the  public  offices  ? — The  line  passes  at  a distance 
of  upwards  of  60  yards  from  the  court  houses. 

As  a plan  for  crossing  the  Clyde,  so  far  as  I have  seen,  it  is  the  most  satisfactory.  Will  it  accom- 
modate the  principal  railways? — It  takes  up  all  the  railways  on  the  south  side,  and  after  crossing  the 
river  keeps  very  much  in  the  track  of  the  Molendiimr  Burn  till  it  reaches  the  Airdrie  and  Monklands 
Junction  Railway  Station  on  the  College  grounds. 

Mr.  G.  W.  Muir  asked,  in  the  event  of  the  crossing  indicated  by  Mr.  Corsar  being  permitted,  if  it 
would  prevent  one  from  being  made  to  the  east  of  Stock  well-street  Bridge. 

Commissioner.— I cannot  say  ; but  I think  a second  will  hardly  be  thought  necessary,  except  for 
some  very  good  reason. 

Mr.  Muir  said  he  understood  that  Lord  Auckland  was  willing  to  allow  a railway  to  cross 
the  river  close  to  Stockwell-street  Bridg-e.  Indeed  he  had  been  informed  that  his  Lordship  had  given 
a pledge  to  that  effect. 

Commissioner. — 1 am  quite  satisfied  that  no  First  Lord  of  the  Admiralty  would  individually  give 
such  pledge ; it  is  the  whole  Board  of  Admiralty  who  decide  upon  these  matters. 

Mr.  Muir  said  this  plan  which  he  had  the  honour  to  produce  was  submitted  to  Captain  Bethune, 
and  special  reference  made  to  it  in  his  Report. 

Commissioner. — Captain  Bethune’s  Report  says  that  he  would  not  recommend  any  crossing  below 
Stockwell-street  Bridge.  [See  Appendix,  No.  346.] 

Mr.  Muir  said  bis  was;  not  below  Stockwell-street  Bridge. 

Commissioner. — Then  it  must  stand  open  for  consideration. 

Mr.  Muir  complained  that  he  and  other  parties  had  been  taken  by  surprise  from  the  short  notice 
which  they  had  had. 

The  Commissioner  replied,  that  Mr.  Muir  must  be  aware  that  this  was  not  a railway  commission. 

Mr.  Muir  said,  seeing  the  whole  of  the  parlies  interested  in  crossing  the  river  were  not  prepared 
to  lay  their  plans  before  the  Commissioner,  he  wished  to  ask,  if  he  would  consider  himself  justified  in 
reporting  definitely  on  the  subject? 

The  Commissioner  said  he  had  certainly  not  the  least  intention  to  report  on  that  subject.  The 
present  Commission  was  only  interested  in  the  crossing  of  the  river  so  far  as  it  would  affect  the  na- 
vigation, and  with  regard  to  the  crossing  of  the  river  below  the  bridges,  the  evidence  they  had  heard 
was  amply  sufficient  on  that  point,  and  would  be  reported  on  accordingly. 

Mr.  Muir. — But  no  reasons  were  given. 

The  Commissioner  said  the  engineer,  both  harbour-masters,  and  several  of  the  Clyde  trustees,  had 
all  given  their  opinions  against  such  a crossing,  and  their  opinions  were,  doubtless,  founded  on  good 
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reasons. 

Mr.  Muir  said  he  cared  nothing  for  opinions  without  reasons.  He  knew  some  persons  who  would 
like  to  see  a railway  bridge  below  the  Glasgow  Bridge,  to  prevent  any  attempt  being  afterwards  made 
to  open  up  that  bridge ; and  his  opinion  was,  that  there  would  be  much  less  harm  done  to  the  harbour 
by  a railway  bridge  close  to  Jamaica-street  Bridge  than  there  would  be  from  a railway  bridge  110 
yards  below  Stockwell-street  Bridge.  Not  one  yard  of  the  large  space  of  water  above  the  old  wooden 
bridge  in  process  of  removal  could  be  rendered  available  for  harbour  purposes  in  consequence  of  that 
bridge,  and  the  same  thing  would  happen  in  regard  to  the  space  between  the  railway  bridge  and 
Stockwell-street  Bridge,  if  the  Caledonian  scheme  of  crossing  the  river  was  to  be  carried  into  effect. 
The  value  and  importance  of  that  sheet  of  water  might  be  gathered  from  the  fact  which  was  given  in 
evidence  yesterday,  that  the  revenue  derived  from  that  portion  of  it  between  Glasgow  Bridge  and  the 
wooden  bridge  was  4000/.  per  annum,  with  only  quayage  on  one  side.  The  Caledonian  crossing  was 
intended  to  be  50  feet  wide,  and  the  land  stools  would,  therefore,  occupy  100  feet  quayage,  besides 
being  100  yards  below  Stockwell  Bridge  on  the  one  side  and  90  on  the  other ; and  the  trustees  had 
agreed  to  sacrifice  all  that  immense  amount  of  space  for  a sum  of  not  more  than  8000/.,  and  not  less 
than  4000/.  In  making  that  bargain,  he  believed  that  the  Clyde  trustees  had  sacrificed  the  interest 
of  the  trust.  Some  of  the  trustees  even  went  up  to  London,  and  fought  the  battle  of  Liiat  company 
in  favour  of  that  bridge,  and  he  believed  received  the  pay  of  the  Caledonian  Company  for  their 
evidence. 

Mr.  M'Lellan  asked  if  Mr.  Muir  alluded  to  him? 

Mr.  Muir  said  he  did  not,  but  that  if  he  had  been  one  of  them  he  would  have  done  so.  The  Com- 
missioner had  heard  it  stated  that  the  Clyde  trustees  look  up  the  railway  Bills  and  disposed  of  them 
on  their  own  merits  ; now,  he  submitted,  that  that  was  not  the  way  to  proceed,  but  that  when  many 
plaus  were  proposed,  they  should  have  taken  a comprehensive  view  of  the  whole,  and  decided  in  favour 
of  that  which  would  be  most  advantageous  to  the  public.  He  considered  that  railway  companies  did 
a great  public  service,  and  that  they  were  entitled  to  receive  the  support  of  Parliament  when  they 
applied  for  sanction  to  execute  such  works  as  were  calculated  to  give  increased  facilities  for  communi- 
cation throughout  the  country. 

Commissioner. — Provided  that  they  do  not  damage  something  else  of  greater  importance  ; and  in 
this  subject  I wish  it  to  be  understood,  as  my  deliberate  opinion,  that  the  preservation  and  improvements 
of  the  Clyde  Navigation  and  Harbour  of  Glasgow  are  of  infinitely  more  importance  to  the  real  in- 
terests of  the  country  than  all  the  railways  in  Scotland. 

Mr.  Muir  said  the  Clyde  trustees  knew  perfectly  well,  for  they  had  the  plans  before  them,  that  the 
railway  companies  desired  to  forma  junction;  now  what  he  blamed  them  for  was  this,  that  they 
went  to  Parliament  in  support  of  a scheme  for  crossing  the  river  which  would  not  effect  the  object 
contemplated  by  the  railway  companies.  It  was  very  easily  to  be  seen  that  if  the  Caledonian  Company 
had  got  their  Bill,  the  Clyde  trustees  would  still  have  been  subjected  to  a repetition  of  the  attempt  to 
obtain  permission  from  Parliament  to  cross  the  river  in  such  a way  as  to  form  a junction  between  the 
railways  on  both  sides.  He  submitted,  therefore,  that  no  bridge  that  would  not  give  a junction  to  the 
railways,  as  well  as  a terminus,  to  the  satisfaction  of  the  principal  railway  companies,  ought  to  be  per- 
mitted to  cross  the  river.  He  had  been  told  that  Lord  Auckland  had  pledged  himself  to  a bridge 
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below  Stockwell-street  Bridge;  now,  what  he  wanted  to  know  was,  whether  the  Caledonian  C 
would  be  allowed  to  make  abridge  there,  if  no  other  bridge  were  allowed  to  cross  above  that? 

The  Commissioner  said  he  thought  Mr.  Muir  might  rest  satisfied  that  only  one  bridge  wo  Id  h 
permitted.  ° u w be 

Mr.  Muir. — And  that  one  sufficient  for  the  requirements  of  all  the  railway  companies? 

Commissioner. — I hope  so. 

Mr.  Muir  said  he  wished  the  question  settled,  that  parties  might  not  be  put  to  the  expense  in  fat 
of  Parliamentary  contests  on  this  subject,  and  he  hoped  the  Government  would  interfere  till  thev  h ^ 
got  all  the  plans  and  information  before  them,  which  would  enable  a competent  Board  to  decide  hb'K 
scheme  should  be  preferred.  v Ich 

The  Commissioner  said  he  thought  it  would  he  better  to  reserve  all  the  evidence  reo-arding  cros  ' it 

the  river  which  did  not  directly  affect  the  navigaiion  for  the  railway  commission.  ° “ sin° 

Mr.  M'Lellan  asked  if  Mr.  Muir  represented  any  of  the  railway  companies  who  proposed  to  erns 
the  river.  1 ss 


Mr.  Muir  said  he  was  in  favour  of  a crossing  above  Stockwell-street  Bridge,  but  he  was  not  in  th 
pay  of  any  railway  company,  and  never  got  aVnny  fr°«n  any  railway  company  in  connexion  with 
this  question  in  his  life.  u 


Mr.  Anderson  said  Mr.  Muir  promoted  the  West  of  Scotland  Junction  Railway. 

Mr.  Muir  said  the  moment  he  knew  of  a better,  he  gave  it  up.  He  approved  of  the  West  of 
Scotland  Junction  scheme  in  preference  to  the  Caledonian. 

The  Commissioner  said  lie  thought  there  was  no  use  in  going  further  into  this  subject  as  he  did 
not  feel  himself  competent  to  report  on  the  various  schemes  for  crossing  the  river.  The  crossing  above 
all  the  bridges  would  have  his  hearty  support,  for  as  he  had  said  before,  the  preservation  of  the  Clyde 
and  the  Harbour  of  Glasgow  was  in  his  opinion  of  far  more  importance  than  anything  else.  3 
( Adjourned .) 


Wednesday , 21  si  October,  1846. 

tiw  2*st  OctMMfi  r^!e  Commissioner,  in  opening  the  proceedings  to-day,  said  he  found,  on  looking  over  his  notes, 

’’  ' fhat  !,e  hacl  n°t  got  sufficient  evidence  to  enable  him  to  report  satisfactorily  with  regard  to  this 

Provost  Mills,  important  river ; and  he  had  called  this  meeting,  therefore,  that  other  gentlemen  might  have  an 
opportunity  of  giving  the  Commission  the  benefit  of  their  experience  on  the  subject. 

William  Mills,  Esq.,  examined. 

Commissioner. — You  were  Lord  Provost  of  the  city  of  Glasgow  at  one  period,  and,  in  that  capacity, 

chairman  of  the  River  Trust ’—Three  years,  from  1834  to  1837. 

In  the  course  of  those  three  years’  experience,  did  it  occur  to  you  that  the  Board  was  the  best  adapted 
for  managing  this  important  river  ; did  it  appear  to  you  that  there  were  a sufficient  number  of  mer- 
cantile men  in  the  trust?— No;  I did  not  think  so  at  the  time;  but  the  Board  has  been  changed  very 
materially  since  that  by  the  Act  of  1840. 

What,  in  your  opinion,  was  the  want  in  the  constitution  of  the  Board  ; and  what  would  be  an 
improvement  in  it  ? — I have  had  no  experience  under  the  present  Act,  but  still  I think  the  present 
constitution  of  the  Board  by  no  means  the  best  which  could  be  formed  for  the  management  of  the 
nvCT ; on  the  contrary,  I think  it  might  be  improved  very  materially. 

ould  you  be  kind  enough  to  state  what  you  think  would  improve  it? — In  the  first  place,  I object 
o t le  present  constitution  of  the  Board  because  it  is  composed  principally  of  members  of  the  corpora- 
lon,  which  is  a yearly  changing  body.  Although  well  enough  qualified  to  manage  the  affairs  of  the 
corporation,  the  members  of  the  town  council,  being  liable  to  be  changed  frequently,  it  can  scarcely  be 
expected  that  they  can  acquire  a competent  knowledge  of  the  affairs  of  the  trust  in  the  short  period 
c uring  which  they  may  be  in  office.  There  is  another  reason : they  are  like  all  other  men— they  have 
piejudices  and  local  feelings,  and  perhaps  local  interests,  to  serve,  which  should  not  belong  to  such 
an  important  Board  of  management. 

At  the  same  time,  you  are  quite  of  opinion  that  the  management  of  such  an  important  trust  should 
oe  committed  to  parties  connected  with  the  City  ? — I think  it  would  be  well  to  have  a resident  Board 
l mana&«  tbe  affairs  of  the  trust,  with  perhaps  something  like  a controlling  Board  con- 

tfw  W1  , n“  rasPonsible  to  the  Government.  I look  upon  the  Clyde  as  a national  concern,  and 
w-n®  b®  some  responsible  parties  connected  with  Government  to  control  its  management, 

will  you  state  whom  the  local  Board  should  be  composed  of? — I have  not  taken  that  subject  into 
onsi  era  ion ; and  I wish  it  to  be  distinctly  understood  that  I make  no  charge  nor  insinuation 
against  the  present  managers.  & 

I sent  you  a summons  to  attend  here  this  morning,  knowing  you  had  been  chairman  of  the  Board; 
amu  apart  from  all  personal  considerations,  I wish  to  have  your  abstract  opinion  of  what  description 
25“™  }T.0U  thm. : would  be  best  for  conducting  the  affairs  of  the  Clyde?— It  is  very  difficult  to  say 
without  fully  considering  the  matter;  but  I think  the  trust  should  be  composed  of  gentlemen  more 
connected  with  the  shipping  interest. 

Do  you  think  a Board  composed  of  33  members  too  numerous  ? — I have  always  found  that  a small 
committee  manages  matters  better  than  a large  one.  The  effect  of  having  a very  numerous  Board 
likewise  is  to  divide  the  responsibility  too  much;  and  I think  upon  the  whole  it  would  be  better  to 
ave  a ess  numerous  Board.  It  is  some  years,  however,  since  I ceased  to  be  a trustee,  and  I am 
merely  speaking  in  reference  to  the  period  when  I was  connected  with  the  Board,  and  I never  con- 
ceaiecl  my  views  at  the  time.  I have  not  considered  the  subject  sufficiently,  however,  to  give  a 
dehmte  opinion  in  regard  to  it.  My  priucipal  objections  to  the  constitution  of  the  trust  are,  because 
it  is  chiefly  composed  of  members  of  the  town  council,  who  are  liable  to  be  changed  every  year. 
t eni  r,6W  . n*c*Pa*  ^ct  tbere  is  t0  be  an  alteration  in  the  election  of  the  town  council,  and  the 
ty  ol  Glasgow  is  to  be  divided  into  sixteen  municipal  wards.  Now  do  you  think  these  wards  might 
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be  intrusted  with  the  power  to  send  members  to  the  trust,  electing  them  differently,  of  course,  from  Appendix  C. 

the  town  council? — I think  something  like  that  number  would  be  about  enough  to  constitute  the  

trust ; but  I really  have  not  fully  considered  the  matter.  Glasgow. 

Then  we  will  leave  that  subject.  During  the  time  you  were  chairman  of  the  trust,  were  there  any  „ “ 

complaints  of  the  want  of  accommodation  in  the  harbour?— Oh,  yes  ; frequently.  Steps  were  taken  Evidence  t kei 
to  obtain  that  accommodation;  and  an  Act  was  obtained  in  1840  specially  for  that  purpose,  which  the  21st  Oct.  1846 
gave  powers  to  extend  the  harbour  and  improve  the  river.  I believe  those  powers  have  been  acted  . ’ 

upon  to  a considerable  extent.  That  Act  gave  powers  to  open  up  the  river  above  the  Glasgow  Provost  Mills. 
bridge,  and  that  has  been  partially  effected.  It  is  desirable,  in  my  opinion,  that  the  improvements 
between  the  bridges  should  be  carried  out  at  once. 

Did  any  complaints  come  before  you  as  chairman  of  the  trust  in  regard  to  the  want  of  depth  in  the 
river  and  damage  to  the  shipping  in  passing  up  and  down?— Yes ; that  is  another  point  of  import- 
ance which  should  be  attended  to,  the  deepening  of  the  river  below  the  harbour. 

I think  you  have  stated,  generally,  that  since  you  have  been  acquainted  with  the  Clyde  the  increase 
of  traffic  has  been  enormous? — Very  great,  and  there  is  no  doubt  but  that  it  is  still  increasing ; and  I 
am  satisfied  that,  even  in  spite  of  the  railways,  if  the  navigation  is  improved  and  the  river  deepened,  so 
that  large  vessels  may  come  up,  the  traffic  of  the  river  is  likely  to  increase  for  a long  time  to  come. 

Is  there  any  other  point  on  which  you  can  give  us  the  benefit  of  your  experience  during  the  time 
you  were  chairman  of  the  Board? — He  answered  generally,  that  he  thought  improving  the  river 
between  the  bridges  preferable  in  the  mean  time  to  making  docks.  A number  of  American  vessels 
caine  to  his  address,  and  he  had  asked  the  masters  of  these  vessels  in  reference  to  dock  accommoda- 
tion, and  they  always  preferred  the  river,  seeing  that  the  tide  did  not  rise  high  enough  to  cause  any 
inconvenience.  It  was  during  the  time  he  was  chairman  that  the  Windmillcroft  was  obtained.  It 
was  obtained  to  make  a dock.  That  had  never  been  carried  out ; and  he  thought  there  was  no  neces- 
sity for  carrying  it  out,  but  that  they  should  prefer  giving  harbour  accommodation  in  the  river.  He 
was  not  in  favour  of  a dock  at  Stobcross  until  it  was  found  that  they  could  not  get  harbour  room  in 
the  river. 

With  respect  to  the  Board  of  Control  which  you  have  alluded  to,  are  you  of  opinion  that  it  would 
be  generally  beneficial  to  the  interests  of  those  connected  with  the  trade  of  the  Clyde  that  there  should 
be  a Government  Board  of  Control  over  all  the  ports  of  the  kingdom,  or  do  you  see  any  evil  likely  to 
arise  from  it?— I do  not  see  any  evil  likely  to  arise  from  it,  if  it  would  not  interfere  with  the  manage- 
ment of  our  local  affairs.  There  is  no  other  point  occurs  to  me  on  which  I can  afford  the  Commission 
any  information. 

Cross-examined  by  Mr.  Turner. — He  never  saw  any  complaints  come  before  the  trustees  but  which 
they  showed  the  utmost  desire  to  remedy.  He  approved  of  deepening  the  river  and  extending  the 
harbour ; and,  supposing  that  were  the  course  the  trustees  were  now  proceeding  in,  he  would  cer- 
tainly approve  of  it.  He  would  make  docks  at  Stobcross  after  every  other  means  of  extending  the 
harbour  were  exhausted,  if  no  other  place  could  be  got. 

Mr.  Gray  asked  how  far  Mr.  Mills  thought  the  quays  should  be  carried  down  before  the  trustees 
proceeded  to  make  any  dock?— Mr.  Mills  said,  as  far  as  the  Act  gave  them  power. 

Mr.  Gray  said,  as  that  was  exactly  what  the  trustees  were  doing,  then  he  would  think  it  expedient  to 
make  a dock  ? — Mr.  Mills  raid,  whenever  a dock  was  necessary,  he  would  think  it  expedient  to  make 
one ; but  he  could  not  determine  upon  Stobcross  or  any  other  place. 

Cross-examination  resumed  by  Mr.  Turner. — Would  you  incur  the  expense  of  talcing  down  the 
Glasgow  bridge,  and  deepening  the  river  between  the  bridges,  so  as  to  accommodate  the  largest 
class  of  vessels,  to  making  a dock  at  Stobcross? — He  would  prefer  exhausting  the  powers  of  the 
trustees  in  forming  a harbour  between  the  bridges. 

I am  now  talking  of  accommodation  for  the  highest  class  of  ships — vessels  of  600  or  700  tons, 
making  it  necessary  to  take  down  the  bridge  and  deepen  the  river  from  17  to  20  feet ; and  I ask, 
would  you,  from  your  experience  and  knowledge  of  the  expense,  prefer  doing  that  to  making  a dock 
at  Stobcross,  near  the  end  of  Argyle-street? — If  the  trustees  made  the  quayage  between  the  bridges, 
of  which  there  would  be  about  1500  feet  on  the  north  side,  that  would  enable  them  to  accommodate 
a great  number  of  the  smaller  kinds  of  vessels,  and  give  great  ease  to  the  lower  harbour ; and  if  that 
were  done,  it  would  be  a good  many  years  before  they  would  require  any  more  accommodation. 

That  is  not  the  question  ; the  trustees  are  already  doing  that.  Do  you  think  the  trustees  should 
open  up  the  Glasgow  bridge,  and  deepen  upwards  to  the  extent  of  17  or  20  feet,  in  preference  to 
making  a dock  at  Stobcross? — He  did  not  think  that  would  be  required  if  the  space  between  the 
bridges  was  quayed  and  deepened,  so  as  to  admit  of  the  smaller  description  of  vessels.  If  the  ques- 
tion was  whether  he  would  prefer  to  begin  at  once  to  take  down  the  bridge  and  deepen  between  the 
bridges  so  as  to  let  up  the  largest  class  of  ships,  or  to  make  a dock  at  Stobcross,  he  was  really  not 
prepared  to  say  which  he  would  adopt.  It  was  a very  serious  question  ; but  rather  than  go  to  Stob- 
cross he  would  make  a dock,  as  originally  intended,  at  Windmillcroft. 

Suppose  the  dock  at  Windmillcroft  would  be  of  comparatively  small  extent,  would  you  then  prefer  a 
small  dock  at  Windmillcroft  when  yon  might  have  a large  dock  at  Stobcross,  which  would  accommo- 
date the  shipping  for  a long  time  to  come? — He  would  answer  that  at  once.  When  they  found  the 
space  between  the  bridges  and  the  Windmillcroft  insufficient  to  accommodate  the  trade  of  the  port, 
then  he  would  go  to  Stobcross,  if  he  could  get  no  other  more  convenient  place. 

Supposing  by  the  proposed  Conservancy  Bill  it  were  provided  that  all  new  works  should  be  sanc- 
tioned by  a Board  sitting  in  London  before  they  could  be  executed ; and  farther,  that  an  engineer 
should  be  appointed  to  advise  this  Board  in  London  in  regard  to  the  works  on  the  Clyde;  and  that 
there  should  also  be  a harbour-master  not  amenable  to,  or  affected  by,  the  resolutions  of  the  trustees, 
would  you,  with  your  experience  of  the  working  of  this  trust,  think — supposing  all  those  powers  con- 
ferred ou  a Board  sitting  in  London — there  would  be  no  inconvenience  ffelt  by  the  citizens  of 
Glasgow  or  the  local  Board  in  managing  the  affairs  of  the  trust; — with  a Bill  of  this  kind  before  you, 

3’0U  still  think  that  a Government  Board  would  be  advisable,  from  the  experience  you  have 
Then  I am  to  understand  that  it  is  a Bill  to  supersede  the  trust. 

^**e  Commissioner  suggested  that  Mr.  Turner  was  putting  a hypothetical  case,  as  no  question 
had  been  asked  of  Mr.  Mills  in  respect  to  this  Bill.  Nor  was  it  proposed  by  the  Bill  that  the  Board 
of  Control  should  appoint  a harbour-master,  but,  as  distinctly  stated  in  one  of  its  clauses,  call  upon 
the  local  Board  to  do  so. 

Mr.  Turner  said  he  would  simply  ask,  then,  if  it  were  proposed  to  establish  a Government  Board, 
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having  the  control  of  their  affairs  and  the  power  of  preventing  all  new  works  which  had  not  received 
its  concurrence  and  sanction;  and  instead  of  being  advised  by  a local  engineer  by  a district  engineer 
appointed  by  Government ; with  a harbour-master  likewise  not  appointed  nor  removable  by  the  trust 
whether  a Bill  with  these  objects  in  view  would  meet  with  his  approbation  p— In  reference  to  the 
present  management  of  the  river,  he  believed  the  trustees  discharged  their  duties  very  ably;  and  he 
merely  thought  (and  he  had  never  concealed  his  sentiments  at  any  time)  that  there  ought  to  be  a con- 
trolling power  over  the  local  Board  in  the  management  of  this  great  trust.  To  have  a Board 
however,  silting  in  London  to  manage  all  the  affairs  of  the  C’lyde  would  be  very  absurd ; but  to  have 
a controlling  power  would  be  a very  proper  thing. 

You  approve  of  a controlling  Board,  separate  and  apart  from  local  interests? — Yes. 

What  are  to  be  the  functions  of  the  proposed  Board  ? — He  was  expressing  no  opinion  about  any  par- 
ticular Board,  but  an  opinion  about  things  as  they  now  exist,  and  he  thought  they  might  be  improved. 

Mr.  William  Muir  examined  by  the  Commissioner. 

He  was  collector  to  the  Clyde  trust,  and  had  been  so  since  1810.  Iiis  duties  were  the  collection  of 
the  whole  rates,  and  the  superintendence  of  the  weighers  on  the  quay.  He  had  a certain  number  of 
men  to  carry  out  his  directions,  and  these  men  were  sufficient  for  the  purpose.  There  were  sixteen 
men  upon  the  quays,  and  four  clerks  connected  with  his  department.  He  handed  the  money  collected 
to  the  treasurer  every  day.  He  gave  security  for  his  office  to  the  trustees;  and  he  was  responsible 
for  the  clerks  as  respected  money.  He  had  the  appointment  of  the  clerks,  subject  to  the  approval  of 
the  trustees. 

Are  the  dues  levied  to  the  full  amount  which  the  Act  authorizes? — Yes;  but  vessels  were  only 
charged  2d.  per  ton,  which  he  believed  was  the  smallest  amount  charged  at  any  port  in  the  kingdom. 
The  charge  upon  goods  was  1$.  Ad.  per  ton. 

Do  any  complaints  come  before  you  on  account  of  the  pressure  of  the  dues  ? — Individual  cases,  but 
not  many.  When  any  letters  of  complaint  were  received,  he  laid  them  before  the  Board,  and  acted 
according  to  their  instructions. 

Do  the  complaints  ever  take  this  turn — that  the  masters  of  vessels  are  unwilling  to  pay  the  dues  on 
account  of  the  want  of  accommodation  ? — There  were  ofien  complaints  of  the  want  of  accommodation, 
but  the  dues  were  always  paid  notwithstanding.  He  had  no  doubt  but  that,  if  the  harbour  were  ex- 
tended, the  trade  of  the  port  would  likewise  extend.  There  was  no  other  point  connected  with  his 
accounts  which  he  wished  to  coll  attention  to. 

The  Commissioner,  after  examining’  the  collector’s  books,  said,  so  far  as  a cursory  inspection 
could  enable  him  to  judge,  they  were  kept  in  very  good  order — in  perfect  order. 

Mr.  James  Steele  said  the  lighters  plying  between  Greenock  and  Glasgow  paid  2d.  per  ton, 
whereas  the  steamers  paid  only  Id.  He  complained  that  the  lighters  or  sailing  craft  paid  2d.,  while 
the  steamers  paid  only  half  that  sum. 

Mr.  Muir  said  it  was  according  to  Act  of  Parliament. 

The  Commissioner  asked  if  Mr.  Steele  was  aware  that  these  charges  were  according  to  the  Act  of 
Parliament? — Mr.  Steele  said  it  was  in  the  Act  he  was  aware,  having  been  altered  in  1S40 ; but  he 
did  think  it  very  unfair  that  the  dues  on  vessels  plying  between  this  and  Greenock  were  the  same  as 
on  vessels  coming  from  the  East  and  West  Indies.  It  was  not  the  same  in  any  other  port  in  the 
kingdom.  They  carried  cotton  from  Greenock  for  lOd.  a bale,  and  paid  the  trustees  5 d.  out  of 
that. 

The  Commissioner  asked  if  he  was  afraid  that  the  railways  would  take  away  the  traffic  if  the  dues 
were  not  modified  ? — Mr.  Steele  said  he  refused  lately  1900  bales  of  cotton,  which,  had  the  dues  been 
modified,  he  would  have  carried.  He  had  mentioned  this  frequently  to  the  trustees. 

Mr.  M'Connechy  examined. 

He  was  local  superintendent  of  works,  and  had  been  connected  with  the  Clyde  for  eleven  or  twelve 
years.  He  received  directions  from  the  engineer  as  to  the  works  he  was  to  execute,  and  gave  orders 
to  the  workmen  under  him. 

You  have  been  acquainted  with  the  Clyde  for  twelve  years,  can  you  tell  me  what  amount  of  deepen- 
ing there  has  been  in  the  river  since  that  period  ? — There  had  been  a great  deal  done  towards  deepen- 
ing the  river  during  that  time,  but  he  could  not  say  exactly  how  much.  Twelve  years  ago  it  would  be 
about  13  feet  at  neap  tides,  now  it  was  from  15  to  16  feel.  In  respect  to  removing  boulders  from  the 
channel,  very  much  had  been  done,  but  there  were  still  some  left.  There  was  a bad  point  about  eight 
miles  down  the  river. 

Do  you  hear  many  complaints  of  ships  striking  at  this  place  on  their  way  down? — Not  now,  but 
formerly. 

With  respect  to  the  south  channel  at  Newshot  Isle,  what  is  your  opinion  ? — It  was  proposed  to  open 
up  that  channel,  and  part  of  the  dyke  was  taken  down,  but  that  had  been  built  up  since.  He  had  no 
official  instructions  on  the  subject,  but  he  did  it  in  repairing  the  dyke  up  and  down  the  river.  There 
were  different  complaints  about  small  craft  being  driven  upon  the  dyke,  and  about  timber  getting  over 
it  occasionally.  The  dyke  was  in  good  repair.  It  was  about  the  height  of  high-water  neap  tide,  but 
was  covered  at  spring  tides.  He  was  very  much  up  and  down  the  river,  and  never  saw  many  vessels 
lying  aground.  It  was  not  the  case  that  many  vessels  had  lost  their  copper  for  some  years  past.  If 
vessels  kept  the  channel  he  did  not  think  they  should  strike  any  place.  There  was  a vessel  came  up 
yesterday,  drawing  17  feet  water,  with  a south-west  wind.  A north-east  wind  made  a difference  of 
two  feet,  but  a north-easterly  gale  would  not  make  a difference  of  five  feet. 

Have  you  ever  known  heavily-laden  ships  detained  a long  time  in  consequence  of  easterly  winds?— 
Two  or  three  days,  and  obliged  to  take  out  part  of  their  cargoes.  It  was  the  practice  for  most  of  the 
ships  to  go  away  loaded  from  the  quay,  but  some  of  them  took  in  part  of  their  cargoes  lower  down.  _ 

You  have  a diving-bell;  what  quantity  of  boulders  can  that  bell  lift  in  a week? — He  bad  seen  it 
take  out  30  tons  of  whinstone-boulders  in  that  period,  with  the  assistance  of  the  deepening  machine 
connected  with  it.  The  stones  which  formed  the  dykes  had  a tendency  to  roll  into  the  channel,  until 
they  obtained  a slope  of  two  to  one.  Rows  of  piles  would  have  assisted  the  dykes  in  obtaining  stabi- 
lity; hut  he  could  not  say  it  would  be  an  advantage  now,  from  the  difficulty  of  driving  them.  If 
had  been  done  at  first  it  would  have  been  an  advantage.  It  was  a very  serious  thing  for  a ship's 
bottom  to  get  hold  of  a stone  ; but  the  deep  channel  was  from  150  to  300  feet' wide. 
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Does  it  never  occur  that  two  steamers  cannot  pass  ? — Never,  now,  that  he  saw.  He  was  going-  0n 
deepening. 

Have  you  any  opinion  respecting  the  tide  coming  up  the  south  channel  at  Nushat  Isle? — It  was 
desirable,  lie  thought,  to  keep  up  the  dyke  in  the  mean  time  for  the  safety  of  (he  small  craft.  If  the 
dyke  were  pulled  down  entirely  it  would  assist  the  flow  of  the  tide.  There  would  be  a difficulty  in 
deepening  the  south  channel  at  News'not  Isle,  because  there  was  rock  in  it,  besides  those  dykes  which 
were  built  across  the  channel.  Borings  had  been  made,  and  it  was  solid  rock.  There  was  rock  in 
that  locality,  Rashalie  quarry  being  only  about  a quarter  of  a mile  distant.  His  opinion  was  that 
that  channel  would  be  better  kept  shut  up  at  present. 

Supposing  the  south  channel  were  opened  up,  would  there  be  any  disposition  in  the  north  channel 
to  fill  up?— He  had  not  formed  an  opinion  on  that  subject,  and  he  did  not  think  a larger  body  of 
water  would  go  up  the  Cart.  The  borings  of  the  south  channel  at  Newshot  Isle  were  made  by  Mr. 
Aird,  and  he  could  not  speak  particularly  in  regard  to  them. 

Mr.  Turner  said  Mr.  Aird  made  the  borings  in  1840,  and  was  examined  in  the  House  of  Lords 
on  the  subject  when  the  trustees  were  in  Parliament  for  their  new  Bill ; and  he  was  of  opinion  that 
rock  was  found  in  the  channel,  and  not  boulders. 

The  Commissioner.— Is  there  a difficulty  in  making  stone  quays  stand  long  in  the  Clyde  from  the 
nature  of  the  foundations  ? — There  had  some  of  them  given  way  lately  ; but  he  thought  that  keeping 
them  up  would  not  he  an  insurmountable  task.  He  did  not  think  the  foundations  so°bad  that  timbe^ 
quays  were  to  be  preferred  to  stone  quays. 

Have  not  the  stone  quays  given  way  nearly  the  whole  length  of  the  harbour  ?— Yes ; they  had 
given  way  in  a considerable  number  of  places.  Still  he  thought  it  belter  to  have  stone  quays  than 
timber  ones:  stone  being  easily  got  nnd  cheap. 

Have  you  anything  further  to  say  in  regard  to  the  river;  did  you  ever  examine  the  Stockwell-street 
bridge? — He  examined  the  foundations  some  time  ago,  and  they  were  in  a very  precarious  condition; 
hut  it  was  supported  a short  time  ago  by  two  rows  of  piles.  It  was  a good  job.  He  did  not  think  he 
could  contrive  any  way  to  deepen  the  foundations  of  that  bridge  so  as  to  keep  it  from  being  pulled 
down.  The  foundations  stood  too  high. 

The  Commissioner. — Might  it  not  he  secured  by  invert  arches  under  it?— He  did  not  think  invert 
arches  would  secure  it.  The  bridge  was  quite  secure  as  it  was  at  present,  and  would  bear  some  little 
more  deepening. 

Mr.  M'Lellan  said  he  wished  to  ask  Mr.  M'Connechy  at  whose  sight  the  weir  was  placed  at 
Stockwell-street  bridge?—  Sir  John  Macneill  and  Mr.  Walker  were  the  con&ulting  engineers,  and  it  was 
executed  under  the  superintendence  of  Mr.  James  Thomson.  It  did  not  consist  with  his  knowledge 
that  those  two  engineers  reported  to  the  trust  that  the  weir  and  piling  had  effected  the  security  of  the 
bridge.  The  original  contract  was  1050/.,  but  it  cost  more. 

Mr.  Turner  said  the  operations  in  question  were  not  directed  to  making  the  bridge  secure,  but  to 
keep  up  the  head  level  of  the  river.  The  security  of  the  bridge  became  an  incidental  question  after- 
wards. The  engineers  did  report  it  as  secure  when  they  had  finished  their  work;  but  afterwards 
there  were  floods  in  the  river,  which  altered  their  opinion.  The  floods  caused  deep  excavations  imme- 
diately below  the  Stockwell-street  bridge ; and  the  engineers  had  come  to  the  opinion  latterly  that  it 
was  not  secure,  and  they  had  reported  to  that  effect  to  the  bridge  trustees. 

Mr.  M'Lellan  asked  if  the  engineers  had  reported  to  the  Clyde  trust? — Mr.  Turner  said  they  had 
nothing  to  do  with  it. 

Mr.  M'Lellan  asked  if  they  did  not  pay  for  securing  the  bridge? — Mr.  Turner  said  they  paid  for 
removing  the  weir,  and  towards  erecting  it  at  Stockwell-street  bridge.  It  would  take  a long  time  to 
get  at  the  whole  truth  of  the  matter  ; and  this  was  not  the  proper  place  for  instituting  such  an 
inquiry. 

Mr.  M'Lellan  said  he  quite  agreed  with  Mr.  Turner  that  it  would  take  a long  time  to  get  at  the 
truth  of  the  matter  ; but  this  weir,  which  he  affirmed  as  a Clyde  trustee  on  his  own  knowledge,  was 
undertaken  for  the  double  purpose  of  securing  the  head  level  of  the  water  and  securing  the  stability  of 
the  bridge,  was  executed  at  the  expense  of  the  Clyde  trustees,  and  at  a cost  of  nearly  3000/.  He 
would  like  to  ask  Mr.  Turner  why  the  two  rows  of  piles  which  it  had  been  agreed  should  be  placed  at 
Stockwell-street  bridge  had  not  been  completed,  and  why  certain  Clyde  trustees  had  interfered  and 
given  their  sanction  to  the  stopping  of  that  operation? 

Mr.  Turner  said  he  would  be  very  sorry  to  encroach  upon  the  time  of  the  Commissioner  by  any 
detailed  answers  on  such  irrelevant  matters,  hut  he  was  willing  to  put  the  whole  of  the  papers  refer- 
ing  to  them  into  his  hands.  He  could  not  say  what  portion  of  the  piling  was  not  carried  out.  The 
whole  of  the  papers  were  in  his  possession  at  the  present  moment.  No  part  of  the  piling  was 
executed  ; and  these  papers  would  prove  what  he  had  stated. 


Lieutenant  William  Forrest,  R.N.,  examined. 

Had  resided  in  Glasgow  about  two  years,  and  was  a member  of  the  Pilot  Board.  Although  only 
wo  years  resident  in  Glasgow,  had  been  acquainted  with  the  Clyde  for  a number  of  years,  being  con- 
nected with  shipping  coming  up  and  down  the  river.  The  number  of  pilots  was  perhaps  50. 
th  l' L°Un^  l^at  *s  8u®cien,>  or  tH0  >nauy? — He  thought  the  number  was  sufficient,  but  he  did  not 
u 1 , 'there  were  a sufficient  number  of  efficient  men.  The  practice  of  using  tug  steamers  had  done 
greatly  away  with  the  service  of  pilots;  but  the  Board  compelled  every  vessel  to  take  a pilot.  It  was 
quite  right  that  the  pilots  should  be  afforded  the  means  of  living,  and  pilotage  was  now  compulsory. 

i ots  on  the  Clyde  had  not  formerly  been  subjected  to  any  examination,  but  they  were  now  about  to 
?a  e them  be  so.  The  examiners  were  to  consist  of  three  professional  members  of  the  Pilot  Board — 
aptam  Pollock,  Captain  Henderson,  and  himself,  who  were  all  shipowners,  and  had  commanded 
vessels.  They  had  not  had  any  meeting  since  the  new  system  had  been  agreed  upon ; but  it  was  pro- 
posed  to  revise  the  whole  list,  and  only  keep  those  who  were  efficient.  The  Glasgow  Pilot  Board  had 
o nig  to  do  with  the  pilots  below  Port  Glasgow.  The  river  pilots  were  not  connected  with  any 
o y but  the  Clyde  trustees,  and  that  Board  had  full  powers  to  license  them  and  to  dismiss  them, 
e members  of  the  Pilot  Board  did  not  attend  the  meetings  of  the  Clyde  trustees.  During  the  time 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

he  had  been  acquainted  with  the  Clyde' he  had  heard  Tew  complaints  of  want  of  good  pilotao- 
damage  being  done  to  the  copper  of  vessels  from  a want  of  depth  of  water-  not  ahnvp  „„°e’  or 


depth  of  water;  not  above  uue  or 
within  the  last  two  years.  The  river  had  not  been  particularly  deepened  during  that  period  H h 
had  known  vessels  sail  drawing  17  feet  of  water.  The  vessels  going  down  were°generally  lio-ht 
n Ihey  were  more  liable  on  that  account  to  ground  coining  up  than  going  down.  He  was  not  aw  ’ f 
the  Charlotte  Harrison  having  met  with  an  accident  in  the  river  about  two  years  a»-o.  He  w^*  °* 
aware  that  she  struck  the  ground  a little  below  Govan  and  got  damaged,  and  he  had 'not  heard  Vof  t0* 
As  you  are  in  the  habit  of  sailing  up  and  down  the-river,  what  operations  would  you  recoin  , j 
for  the  improvement  of  the  navigation  ?— He  wouW  recommend  deepening  and  straio-hlentoff  th 
approach  to  the  harbour,  and  removing  the  boulders  from  the  bed  of  the  river,  whicli  the  trust!* 
were  now  doing.  He  would  spare  no  cost  in  clearing  the  bed  of  the  river.  ’ S ees 

In  your  experience  as  a sailor,  can  you  say.  if  the  character  of  a port  depends  upon  the  securiiv 
with  which  vessels  can  get  into  harbour? — No  doubt  of  it.  Masters  of  vessels  would  not  be  so  re  d 
to  bring  their  ships  up  the  river  if  they  were  likely  to  receive  damage.  aa^ 

Is  it  your  opinion  that — even  providing  additional  quay  accommodation  should  give  way  to  deenen 
ing  the  river— deepening  the  river  should  be  the  first  point? — That  was  decTdedly  his  opinion 
He  was  likewise  in  favour  of  enlarging  the  harbour,  as  soon  as  possible,  as  accommodation  was  verv 
much  required.  ” 

Have  you  any  opinion  as  to  extending  the  accommodation  between  the  bridges?— He  was  de 
cidedly  in  favour  of  that  space  being  made  available  for  harbour  purposes.  If  it°were  quaved  and 
deepened,  it  might  relieve  the  lower  harbour  of  ail  the  coasting  trade.'  He" would  not  carry  out  the 
proposed  improvements  so  far  as  to  open  up  Glasgow  bridge,  as  he  would  prefer  taking  large  foreign 
vessels  into  a dock  lower  down.  The  ground  at  Stobcross,  he  (bought,  was  the  only  place  suitable  for 
a dock  near  Glasgow.  The  carriage  of  goods  would  be  much  more  convenient  there  than  from  the 
south  side.  The  distance  was  not  above  a mile  from  the  principal  cotton  and  oiher  stores-  and  the 
cartage  he  thought  would  not  be  so  heavy  as  to  induce  merchants  to  prefer  the  river.  The  custom- 
house was  rather  above  Glasgow  bridge,  but  it  would  soon  be  a great  deal  too  small  for  the  port 
I he  trade  should  be  brought  as  near  the  custom-house  and  the  centre  of  business  as  possible.  1 
\ou  are  decidedly  in  favour  of  a dock  at  Stobcross  after  deepening  (he  harbour? — He  would  first 
deepen  the  upper  harbour,  and  then  he  would  make  a dock  at  Stobcross.  He<did  not  think  the 
U mdmillcroft  suitable  for  a dock.  The  place  itself  was  too  small  in  dimensions ; and  he  thought  it 
was  necessary  not  only  to  provide  accommodation  for  the  present  traific,  but  to  provide  for  an  increase 
He  had  not  seen  the  plan  for  the  mineral  dock  lower  down  the  river.  The  rise  of  the  tides  was  about 
eight  wet.  He  would  be  contented  with  17  feet  of  water  in  the  dock.  He  did  not  think  there  would 
wood*111  dlfficully  ,U  mauaSinS  tlie  gales.-  There  was  no  worm  in  this  part  of  the  river  to  injure  the 

Can  you  afford  any  other  information?— The  securing  of  the  wharfs  was  a great  source  of  trouble- 
but  part  of  the  present  walls  might  be  saved  if  proper  means  were  used.  The  filling  in  behind  was 
the  principal  cause  of  the  falling  of  the  walls.  b 

Have  you  ever  considered  whether  timber  walls  would  be  preferable  to  those  built  of  stone  ?— He 
would  undoubtedly  prefer  timber  walls.  He  had  not  been  in  Dublin  lately,  and  had  not  seen  the 
the  best  bemg  ereCted  at  that  porl;  but>  as  a sailor>  he  thoilSht  timber  walls  by  far 

Captain  Boyd  examined. 

How  long  have  you  been  acquainted  with  the  Clyde,  and  what  vessels  have  vou  sailed  in  ?— He 
of  200e'.VTnno  f V Cl)'de  f°r  20  years’  and  for  t,le  last  13  years  he  had ’sailed  with  steamers 

snilfrl  He,'VrS  at  I,rfsen*  commander  of  the  Admiral,  of  about  1000  tons,  which 

t hem  had  ht” the  time  he  had  been  acquainted  with  the  Clyde 
fM1  rrTI‘A  ~-J-  — it,  but  there  was  still  room  for  further  deepening 


there  had  been  great  improvements  made 
and  improvement. 


Is  there  ever  any  difficulty  in  two  large  steamers  passing  each  other  in  the  river  ?- 
Broom, elaw  and  the  saw-mill,  about  a mile  below  Govan,  there  n 


—Between  the 

. ' . UUV““|  mere  was  sometimes  great  difficulty  iu  two 

Km  cl," f PT"S'  rl " t?e,y.S°‘  ,,p  ,0  lhe  harbo“r  ll,eJ  h»d  p'enty  of  room,  as  the  berth  was 
fj!" ‘h™- , Tbe11-  nelakbours  were  sometimes  jammed  op,  however;  and  there  was  a 
very  gieat  want  of  harbour  accommodation.  ’ 

tidal  basics  madeh‘nk  ^ ^ °f  relievinS  the  pressure?— The  best  plan  would  be  to  get  some 

andfffet' d^!wn<rlm'  7°i'  Pre^fr’  a hdal  basin  or  a dock? — He  did  not  think  they  could  sail  from  a dock 
would  continiu>etn&n  ^ r ■Greenock.  Even  although  there  were  a tidal  harbour  or  dock,  the  steamers 
shitaoin.r  Hr  nrrfr  ''a  ,1 C he  thought  a tidal  harbour  would  be  of  great  service  to  the 

th/kltS  rutherThln tm.  south  side ; Stobcross  rather  than  Windmillcroft ; but 

for  the  mimosa  of  ar  proposed  dock  at  Govan.  He  approved  of  deepening  above  Glasgow  bridge, 
imldTKm  Z T 5' 3d““ns  8 Ere“1  daal  .of  lhe  timb"  »”d  waft.  If  accommodation  wire 
wouU  ~ on Z n theTb  tC5'  a opting  vessel,  from  Ireland  and  the  Highland, 

river  he  the  irrent  numb  ""p  S KmFr"t,‘ri  much  annoyed  with  the  rafts  of  wood  coming  up  the 

river.  By  the  great  number  of  logs  which  were  brought  up  together 

the  cmlre  of"  theKer  Aev  " ”°l  ‘°  ^ A°',‘  30  f“'  wide  ?“He  ™ “ware  1 hut  if  they  kept  ■“ 
convenieKof  y P«  °?  Mom  to  the  There  was  no  dotit  botthat,  for  the 

"king  wS  should  he  d^ul  jT S lo  widen  the  river,  and  he  thought  that  the  first 

a half  and  two  hours  in  ' h'"  ^iv,  beeD  raanJ  times,  from  half  a mile  below  Govan,  an  hour  and 
steamer ^ from  rte  Zr  S ““  harb,r'-  At  balf-tid«  ‘here  w»  no  room  to  steer  a large 

be  difficult  to  do  n fe  h nf  II  Iiariow  large  steamers  were  of  great  value,  and  it  would  not 

Be  ditficult  to  do  a few  hundred  pounds  of  damage  to  one  of  them. 

a littl  Jdiffieuhv"1*  "tv  1 Gu  [y  ’n  Settmg  away  from  your  own  part  of  the  quay  ? — Sometimes  he  had 

The  arge  steamers  were  berthed  at  Anderston  Quay. 

He  thomrhti/r.', 13  " I'jOPI,0slfe  where  it  is  proposed  to  make  the  General  Railway  Terminus? — 
Have  fm  tZZ  "a  The  '‘“T  wfre  “nted  with  a hawser  on  their  arrival. 

-Tea  £ y aCC,dTta  “ fram  sbiPPinS  down  the  river  scraping  the  bottom? 
had  received  soiP?  “S°  ac“d'nl?t'>f ‘ha‘  description  frequently  happened,  but  not  latterly.  He 
had  received  some  damage  himself,  but  he  never  saw  a ship  across  the  dyke.  He  remembered 
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seeing  the  Moliawk  aground;  but  vessels  often  got  aground  bn  the  side  of  the  dyke  by  steering  out 
of  the  channel.  The  Admiral  carried  a regular  pilot ; and  from  what  lie  had  seen  of  the  river  pilots, 
he  supposed  they  understood  their  business.  He  would  improve  the  navigation  by  cutting  off  the* 
points  of  the  banks.  Passengers,  when  detained  long  in  the  river,  grumbled  very  much.  The 
straightening  of  the  banks  he  thought  should  be  done  at  once,  as  it  would  have  a tendency  to  send 
the  traffic  to  the  railways,  if  not  done.  From  the  increase  in  the  number  of  railways,  there  was  no 
doubt  but  they  might  expect  an  increase  of  passengers  and  other  traffic. 

Is  the  approach  to  the  river  sufficiently  bufiyed  and  lighted  ?— There  are  two  lights  very  much 
wanted— one  on  the  north  perch,  and  another  aBnve  Bowling.  He  had  never  complained  of  the  want 
of  these  lights,  but  had  been  thinking  about  handing  in  a letter. 

Mr.  Turner  said  the  principal  owners  .of  the  vessel  commanded  by  Captain  Boyd  were  Clyde 
trustees;  and  Mr.  M ‘Lei  I an  added,  that  if  the  want  of  these  lights  had  been  represented  to  the  trust 
instructions  would  have  been  giyen  at  once  to  have  them  erected, 

Captain  Boyd,  in  reply  to  other  questions, -proceeded  to  say— the  lights  about  the  Cumbraes  were 
sufficient.  In  sailing  from  Liverpool  to  the  Clyde  they  kept  too  far  to  the  west  to  make  the  ljo-ht  on 
Walney  Island,  but  they  always  made  the  Douglas  Light.  It  was  the  practice  to  sight  that  light  in 
clear  weather,  but  they  never  went  within  15  miles  of  it.  They. always  looked  out  for  that  light.  The 
River  Trust  kept  up  all  the  lights  as.  far  as  the  Cumbraes,  and  the  Commissioners  of  Northern  Lights  all 
beyond  that.  ° 

Mr.  Turner  said  it  was  a distinct  trust,  which  had  the  management  of  the  lights  under  a separate 
Act  of  Parliament.  The  Lighthouse  Commissioners  consisted  of  a number  of  merchants  connected 
with  Greenock,  Port  Glasgow,  and  Glasgow.  The  Lord  Provost  and  eldest  Bailie  were  members, 
ex-officio,  of  that  Board. 

Captain  Boyd,  continued.— The  Admiral  drew  11  feet  of  water;  and  the  removal  of  the  bank  at 
Port  Glasgow  by  Mr.  Bald  was  a great  benefit  to  the  shipping — one  of  the  greatest  benefits  ever  con- 
ferred upon  vessels  frequenting  the  Clyde.  The  channel,  he  Ihoughl,  had  continued  to  maintain  its 
depth.  Last  winter  he  left  the  harbour  about  half-ebb  tide,  in  a thick  morning,  and  it  was  dead  low 
water  when  lie  reached  Greenock,  still  he  got  over  the- bank.  He  had  known  not  more  than  four  feet 
at  low  water  on  the  bank,  but  he  believed  it  was  now  never  less  than  eleven.  The  banks  were  also 
removed  by  Mr.  Bald  at  Garmoyle,  and  at  the  head  of  the  long  dyke,  and  these  were  undoubted 
improvements.  At  all  these  places  they  had  -gained  at  least  six  or  seven  feet  of  water  since  he  had 
been  in  the  habit  of  going  up  and  down  the  river,  twenty  years  ago. 

Mr.'  Jamks  Steele  examined. 

You  are  connected  with  the  Clyde  Shipping  Company? — He  was  manager  to  the  Company,  and 
had  been  connected  with  it  for  28  years.  During  the  time  he  had  been  acquainted  with  the  Clyde  he 
had  noticed  a very  great  improvement  in  its  depth.  The  Clyde  Shipping  Company  had  a number  of 
tugs.  He  received  frequent  complaints  of  accidents  arising  to  vessels  which  he  had  towed  up  the 
river.  These  accidents  occurred  from  collisions  taking  place  between  vessels  going  up  and  down,  in 

consequence  of  the  narrowness  of  the  river  and  the  want  of  depth. 

Has  that  always  been  the  case,  even  till  lately  ?— Frequently.  When  the  vessels  were  smelling  the 
ground  they  lost  their  steerage  way.  He  could  not  name  any  particular  instance  of  damage  at  present, 
for  fewer  accidents  happened  now  than  formerly. 

Is  there  a want  of  accommodation  in  the  harbour;  do  complaints  of  that  come  before  you  ? — The 
Company  have  four  steamers  for  carrying  goods,  and  nine  lighters.  All  the  lighters  could  go  above 
the  bridge,  and  they  always  went  there  when  they  could  find  berths.  If  the  upper  harbour  were 
deepened  and  quayed,  he  would  send  all  their  lighters  there. 

You  pay  a large  amount  of  dues? — They  paid  2,600/.  at  present ; and  at  one  time  they  paid  a sixth 
part  of  the  whole  revenue  of  the  trust.  The  vessels  of  the  Clyde  Shipping  Company  had  to  wait  their 
turn,  and  it  was  sometimes  two  or  three  days  before  they  could  get  into  a berth;  but  they  had  a 
prospect  of  getting  two  more  berths  soon.  It  was  a great  loss  to  the  revenue  of  the  trust,  the  want 
of  harbour  accommodation.  They  had  to  send  many  of  their  vessels  to  the  canal  to  load  coal; 
whereas,  if  they  had  got  berthage  at  the  quay,  they  would  not  have  to  do  it.  Last  week  he  sent  two 
vessels  to  the  canal  for  no  other  reason.  He  had  made  this  known  to  the  trustees  frequently.  He 
agreed  with  Captain  Boyd  in  thinking  the  points  should  he  cut  off  the  banks.  In  1840,  powers  were 
taken  to  deepen  and  quay  the  upper  harbour,  which  had  only  been  done  to  a limited  extent.  He  was 
clearly  of  opinion  that  great  improvements  had  been  carried  out  in  the  river  ; but  he  still  thought  that 
a Company,  paying  such  a large  sum  annually  as  the  Clyde  Shipping  Company,  was  entitled  to  get 
better  accommodation.  In  1830  they  paid  3.200/.;  1831,  3,500/.;  1832,3,200/.;  1833,  3,600/.; 
1831,  3,900/.;  1835,  3,600/.;  1836,  3,700/.;  1837,  3,500/.;  1S38,  3,500/.;  and  in  1839,  3,200/. 
After  making  a passage  up  from  Greenock  in  three  hours,  they  had  sometimes  to  wait  nearly  six  days 
for  a berth.  The  Clyde  Shipping  Company  were  carriers  only  from  Greenock.  If  they  could  get 
equal  justice  with  the  Liverpool  and  Belfast  steamers,  they  could  compete  with  and  beat  the  railway 
in  the  carrying  of  goods. 

Is  there  any  other  point? — He  complained  of  the  dues.  The  Clyde  trust  charged  the  same  dues 
upon  coasting  vessels  as  upon  foreign  vessels.  Iu  every  other  port  there  was  a differential  charge  on 
inland,  coasting,  and  foreign. 

When  the  schedule  of  rates  was  drawn  up  did  you  offer  an  opinion  on  the  subject — was  it  dis- 
cussed ? — They  willingly  paid  the  dues  at  that  time  ; but  when  the  opposition  from  the  railway  came 
into  play,  they  found  them  to  be  very  burdensome.  The  sailiug  vessels  paid  2d.  per  ton  on  the  hull, 
while  the  steamers,  which  did  not  go  beyond  the  Cumbrae  lighthouse,  but  sailed  away  north,  paid 
only  lc/.  quay  dues;  and  he  thought  both  should  be  put  on  the  same  footing.  Generally  speaking, 
the  dues  upon  the  vessels  were  light;  and  even  the  dues  on  goods  were  light  as  compared  to  London 
and  Liverpool.  The  Greenock  charge  upon  the  ship  was  very  heavy,  and  upon  the  goods  very  light. 
The  Greenock  Harbour  Trust  charged  dues  for  anchorage  within  four  miles  of  the  port.  Although 
they  did  not  go  into  the  port  at  all  they  were  obliged  to  pay. 

Mr.  Gray  said  the  payment  of  these  anchorage-dues  to  the  Greenock  trust  had  been  successfully 
resisted. 

The  Commissioner. — You  speak  of  having  some  additional  quay  room  above  Glasgow  bridge;  do 
you  not  think  that  whole  space  would  be  filled  by  the  smaller  craft  if  it  were  quayed  and  deepened  up 
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to  Stockwell-street  bridge? — Mr.  Steele. — He  thought  it  would.  It  would  not  be  necessary  t 
lower  the  dues  for  berthage  above  the  bridge  to  induce  vessels  to  come  up,  they  would  willino-lypav 
the  same  dues  in  the  upper  as  in  the  lower  harbour.  There  was  no  question  but  it  would  be  advaii 
tngeous  to  bring  the  trade  of  the  harbour  as  much  as  possible  into  the  heart  of  the  city. 

What  would  you  think  of  a tidal  basin  at  Stobcross? — lie  would  like  to  see  the  upper  harbour  filled 
up  before  going  there ; and  he  thought  it  was  the  opinion  of  shipmasters  generally,  that  a dock  or 
basin  at  Stobcross  would  be  attended  witli  great  inconvenience.  They  could  send  goods  to  Greenock 
almost  as  cheaply  as  they  could  cart  them  to  Stobcross.  The  charge  for  cartage  would  be  Is.  6d.  fora 
bale,  and  2s.  for  a full  cart.  Cotton  might  be  carried  for  2d.  or  3d.  a bale.  No  doubt  warehouses 
would  spring  up  on  the  spot;  but  the  brokers  and  shippers  would  like  to  have  the  ships  berthed  as 
near  their  own  places  of  business  as  possible.  He  thought  even  Windmillcroft  would  be  preferable 
to  Stobcross ; but  although  he  was  much  in  favour  of  improving  the  space  between  the  bridges  he 
would  not  carry  it  so  far  as  to  make  an  opening  in  the  Glasgow  bridge.  , * 

Mr.  Thomas  Brownlie  examined.’1 

He  was  a contractor,  and  executed  the  weir  at  Stockwell-street  bridge  under  the  direction  of  Sir 
John  Macneill  ami  Mr.  Walker.  Two  rows  of  piles  were  driven  above,  and  two  below  the  bridge. 

Were  your  instructions  to  secure  the  bridge? — He  got  plans  and  specifications,  and  executed  the 
work  according  to  these.  He  did  not  think  the  bridge  would  tumble  down ; but  something  more 
would  be  required  to  be  done  to  keep  it  secure.  It  would  require  a'row  of  piles  at  the  bottom  of  the 
weir.  That  was  one  which  was  left  undone. 

Why  was  it  left  undone  ? — He  had  no  power  over  that.  The  whole  cost  was  upwards  of  3,000/. 

Mr.  M'Lellan  said  he  should  like  to  ask  Mr.  Brownlie  whether  he  considered  that  structure  with 
the  works  around  it,  were  iu  a more  or  less  secure  condition  than  when  the  weir  existed  at  the  Glasgow 
bridge  ? 

Mr.  Brownlie  said  he  thought  it  was  equally  secure.  It  would  require  at  present  some  pitchm* 
between  the  arches. 

The  Commissioner. — You  have  had  occasion  to  examine  that  bridge  ; now,  as  a tradesman,  would 
you  undertake  to  secure  it? — He -thought  there  would  be  some  difficulty  in ' that  if  the  weir  were 
removed. 

Mr.  M'Leli.an  said  he  would  like  to  know  if  Mr.  Brownlie  would  undertake  to  execute  an  invert 
arch  under  the  centre  arch  ? 

Mr.  Brownlie  said  he  thought  it  might  be  done,  but  he  would  not  be  very  sanguine  about  it.  The 

water  at  neap  tides  rose  to  the  level  of  the  weir. 

Mr.  Turner  said  he  hoped  it  was  understood  that,  although  the  Clyde  trustees  could  very  easily  do 
so,  they  were  not  called  upon  to  answer  all  this  irrelevant  evidence.  The  works  executed  by  Mr. 
Brownlie  had  nothing  to  do  with  the  security  of  the  bridge ; and  therefore,  unless  the  Commissioner 
looked  at  the  documents  on  the  subject  which  he  was  ready  to  place  in  his  hands  he  could  form  no 
correct  opinion.  Although,  out  of  courtesy,  a number  of  the  trustees  had  attended  the  meetings  of 
the  Commission,  the  Commissioner  must  understand  that  llieir  presence  was  not  to  be  held  as  any 
acquiescence  in  what  had  been  given  in  evidence. 

Mr.  M'Lellan  contradicted  Mr.  Turner’s  statements,  and  protested  against  the  interference. 


Mr.  John  Drew  examined. 


lam  desirous  of  hearing  whether  you  are  of  opinion  that  the  weir  ought  to  be  removed,  and  the  whole 
of  the  navigation  opened  up  as  far  as  it  could  be  carried  ? — He  thought  so  j and  he  thought  that  any 
obstruction  to  the  tide  should  be  removed.  Quite  apart  from  the  bridge  question,  he  thought  it  would 
be  for  the  benefit  of  the  river  that  the  tide  should  be  carried  to  the  highest  point.  Were  the  upper 
navigation  opened  up,  he  thought  small  river  steamers  and  lighters  would  go  up  for  minerals.  That 
had  long  been  his  opinion.  He  had  been  long  connected  with  the  harbour,  and  had  had  vessels 
running  to  it  since  1811.  Since  then  there  had  been  very  great  improvements  made  in  the  Clyde. 
Ihe  navigation  of  the  river  had  been  very  much  facilitated  since  then,  having  been  both  deepened  and 
widened.  Last  spring  a vessel  was  brought  up  to  him  drawing  17£  feet  of  water;  and  he  recollected 
mv!CU  a 'V0"der  t0  t*'.e  w^°'e  t°wn  when  a vessel  drawing  7 feet  came  up  in  the  year  1798. 

The  traffic  in  the  river  had  increased  in  proportion  to  the  improvements  which  had  been  made  in  the 
river  and  harbour.  He  recollected  when  the  quay  only  extended  to  about  700  feet  on  the  north 


Mr.  Bremner  said  the  quays  now  extended  to  7,070  feet. 

♦ mi  Commissioner.— And  still  there  is  a want  of  harbour  accommodation  ?— Very  great.  The 
tramc  nad  gone  beyond  the  increased  accommodation  to  a great  extent.  The  farther  up  the  shipping 
was  roug  t the  better.  The  shorter  the  distance  the  goods  had  to  be  conveyed  between  the  ware- 
nouses  and  the  vessels,  the  less  likely  were  they  to  receive  damage,  and  it  was  likewise  more  conve- 
ment  tor  shippers  to  See  their  goods  properly  on  board.  He  thought  the  deepening  between  the 
undoes  would  afford  great  relief  to  the  present  pressure.  He  was  not  aware  that  the  merchants  and 
shipowners  had  applied  to  the  Clyde  trust  in  regard  to  opening  up  the  upper  navigation.  He  was 
aware  that  powers  were  takeu  by  He  Art  of  1840  to  quay  and  deepen  that  .pace  above  the  Glasgow 
bridge,  and  that  it  had  been  done  to  the  extent  of  about  one-third,  or  550  feet. 

Have  you  received  complaints  from  any  of  your  captains  of  the  want  of  water  in  the  lower  part  of 
the  river,  or  of  the  ships  striking  boulders  in  the  channel  ?— He  had  no  vessels  under  his  own  charge, 
but  he  had  known  vessels  frequently  strike  the  bottom  at  North  Bar.  Recently,  however,  he  had 
known  ships  sent  down  drawing  16*  feet  of  water,  and  although  not  able  to  float  till  it  was  high 
water,  go  down  to  the  tail  of  the  bank  with  one  tide.  He  could  not  complain  much  of  the  ships  in 
which  he  was  interested  being  delayed  when  they  came  up  to  the  harbour  ; and  the  harbour-masters 
did  everything  in  their  power  to  accommodate  the  trade.  The  opinion  generally  about  the  harbour- 
masters was,  that  they  were  very  efficient  public  officers,  and  did  their  utmost  to  give  all  the  accommo- 
dation in  their  power. 

The  Commissioner.— I have  no  hesitation  in  saying  myself,  that  at  all  the  ports  I have  visited.  I 
nave  not  seen  two  more  efficient  harbour-masters  than  the  two  who  have  come  before  me  in  Glasgow, 
nave  you  anything  farther  to  state  with  regard  to  the  river?— He  thought  the  river  too  much  nar- 
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rowed,  and  that  the  trustees  should  take  advantage  of  some  of  the  alveus  for  the  purpose,  where  it 
was  necessary,  of  widening  the  channel.  Everything  possible  should  be  done  to  give  a free  flow  to  the 
tide.  He  thought  that  would  be  the  means  of  saving  dredging,  the  expense  of  which  must  be  very 

3 Is  it  the  feeling  of  the  merchants  and  shipowners  here  that  they  are'  sufficiently  represented  at  the 
Board?— He  had  heard  complaints  frequently  that  there  were  not  a greater  number  of  gentlemen  to 
represent  the  mercantile  interests  in  the  trust.  He  thought  there  should  be  a greater  number  of  men 
at  the  Board  interested  in  the  trade  of  the  port  as  exporters  and  importers,  and  who  took  an  interest 
in  the  river.  There  was  no  evil  in  that  Board  being  composed  of  members  of  the  town  council,  far- 
ther than  that  he  would  think  it  belter  if  there  were  more  mercantile  men  and  shippers  amongst  them. 
He  thought  the  town  council  had  a good  deal  to  do  otherwise;  and  he  thought  perhaps  it  would  he 
better  if  the  Board  were  to  consist  of  a distinct  body  of  gentlemen.  He  thought  it  must  he  evident  that 
shipowners  would  take  a greater  interest  in  the  improvement  of  the  river  than  gentlemen  who  had 
not  the  same  direct  interest  in  its  improvement.  At  the  lime  of  getting  the  different  Acts  of  Parlia- 
ment, nothing  was  done  formally  by  the  shipowners  to  get  this  altered,  but  it  had  often  been  mentioned. 
He  acknowledged  that  the  trustees  had  very  much  improved  the  river  in  depth  ; but  in  widening,  they 
had  still,  he  thought,  a great  deal  to  do.  With  regard  to  the  quays,  he  thought  they  should  be  all 
made  of  timber.  The  stone  quays  were  well  enough,  but  they  had  given  way  in  several  parts  of  the 
harbour,  and  were  kept  up  at  immense  expense  and  much  inconvenience  to  the  trade. 

Cross-examined  by  Mr.  Turner. — All  the  trustees  yvere  indirectly  interested  in  the  trade  of  the  port, 
and  some  of  them  directly  interested.  He  merely  stated  that  it  was  desirable  that  more  of  them 
should  be  shipowners  and  importers  and  exporters  of  goods. 

Mr.  Turner  asked  if  Mr.  Drew  would  be  surprised  to  learn  that  the  members  of  the  town  council 
paid  nearly  the  half  of  the  whole  rates  and  duties? 

Mr.  Drew  said  he  was  not  aware  of  that;  but  he  was  aware  that  some  of  them  were  large  steam- 
boat proprietors,  and  must  pay  a great  deal  of  dues  on  that  description  of  vessels. 

Cross-examined  by  Bailie  Anderson. — lie  did  not  know  how  maiiy  shipowners  there  were  in  the 
town  council,  or  in  the  river  trust.  He  knew  Mr.  Chapman  was  a large  steam-boat  proprietor,  and 
must  pay  a large  amount  of  river-dues.  He  knew  a number  of  members  of  council  who  were  not 
shipowners.  All  the  councillors  were  men  in  business,  but  he  did  not  know  whether  most  of  them 
were  exporters  and  importers  of  goods  dr  not. 

By  the  Commissioner. — He  was  in  favour  of  encouraging  the  tide  "to  flow  upwards.  If  addilional 
quay  room  were  wanted  and  could  not  otherwise'be  got,  he  would  malcea  tidal  basin.  Windmillcroft 
was  a very  good  situation  for  a tidal  basin  if  it  could  be  made,  but  he  understood  the  ground  was  not 
suitable.  He  thought  it  would  be  better  there  than  farther  down  the  river.  The  farther  the  trade 
was  kept  up  the  better,  and  more  convenient  for  shippers.  The  stone  dykes  would  be  improved  by 
having  a better  form,  os  they  annually  did  a great  deal  of  damage  by  tumbling  into  the  river.  Acci- 
dents were  very  common  at  one  time,  but  not  so  recently.  The  Clyde  trustees  had  very  much 
improved  the  river. 

Cross-examined  by  Mr.  Muir. — Had  an  opportunity  been  afforded  by  a preliminary  inquiry  being 
made  before  going  to  Parliament,  a formal  statement  of  their  views  might  have  been  given  in  by  the 
shipowners  of  this  city  to  the  trustees.  He  thought  a preliminary  inquiry,  made  on  the  spot  by  a 
responsible  Government  Board,  might  be  of  service  when  the  trustees  were  about  to  execute  any  new 
works,  and  could  do  no  harm. 

Mr.  M'Greqor  examined. 


He  had  been  a pilot,  but  never  was  licensed  except  as  a deep-sea  pilot.  He  had  the  charge  of 
towing  vessels  up  anil  down  the  Clyde,  and  had  been  between  30  and  40  years  on  the  river.  During 
that  time  great  improvements  had  taken  place.  The  size  of  ships  which  could  come  up  the  liver  40 
years  ago,  was  from  50  to  GO  tons  ; and  the  depth  of  water  was  something  about  6 or  7 feet  at  spring 
tides.  Now  it  was  about  1 9 feet. 

You  have  gone  two  feet  beyond  other  witnesses  on  this  point? — He  had  brought  a vessel  up  the 
river  himself  drawing  from  18  to  1SJ  feet  of  water  at  an  extraordinary  spring  tide,  and  she  did  not 
touch  the  boulders.  He  had  charge  of  a tug-steamer  for  towing  ships  up  and  down. the  river ; and  he 
was  not  aware  of  any  vessels  taking  the  gi-ound,  unless  too  late  or  too  early  on  the  tide.  He- was  not 
aware  of  any  copper  being  knocked  off  vessels  coming  up  the  Clyde  of  late.  It  was  not  within  his 
own  knowledge  that  several  ships  had  within  the  last  three  or  four  years  had. their  copper  knocked  off 
by  coming  in  contact  with  the  bottom  of  the  channel. 

Did  you  take  the  Mohciwh  down  in  1843?— He  had  lowed  her  down  frequently.  He  did  not  recol- 
lect of  her  getting  upon  the  dyke  and  having  to  go  into  dock  at  Greenock.  lie  recollected  something 
of  Ihe  Glenbervie  being  damaged  and  having  to  go  into  dock  in  1S44.  He  had  heard  that  the  Char- 
lotte Harrison  was  damaged  in  going  down  the  river.  He  towed  her  down  himself.  If  a few  of  the 
shoals  were  taken  away  it  would  improve  the  navigation.  He  remembered  Port  Glasgow  bank  being 
taken  away,  which  was  one  of  the  greatest  improvements  ever  made  in  the  river.  While  the  bank 
existed,  it  was  only  covered  about  3?  feet  at  low  water;  now  it  was  from  10  to  11  feet  in  depth  at  low 
water  of  spring  tides.  There  was  a gain  of  7 feet  in  depth.  The  removal  of  the  Garmoyle  Bank  was 
likewise  a great  improvement,  which  had  been  deepened  about  the  same,  7 feet.  The  banks  had 
likewise  been  removed  at  Dnnglass,  North  Bar,  and  Finieston. 

How  many  vessels  do  you  tow  up  together? — From  one  to  six  or  seven,  according  to  their  size  ; 
hut  he  very  seldom  towed  up  more  than  one  at  a lime.  He  found  no  more  difficulty  in  towing  up  a 
ship  in  the  Clyde  than  in  any  other  river ; and  he  would  rather-  tow  a vessel  up  the  Clyde  than  the 
Ihames.  Not  having  so  much  traffic,  they  had  fully  as  much  room  in  the  former  as  in  the  latter;  ■ 
and  their  draft  of  water  in  the  Clyde  was  as  good  as  in  Woolwich  Reach.  The  Clyde  was  one  of  the 
most  harmless  rivers  in  the  world.  It  had  np  current  to  drive  vessels  either  one  way  or  another. 

Do  you  ever  come  up  by  night.  Is  there  a want  of  lights  ? — The  navigation  would  still  be  the  better 
with  two  more  lights.  He  agreed  with  the  evidence  of  Captain  Boyd  on  that  point.  If  there  were  a 
light  on  the  north  perch,  and  the  one  at  Garmoyle  were  removed  io  the  saud-head  on  the  north  side, 
mat  would  be  an  improvement  It  was  the  duty  of  the  Clyde  trustees  to  place  lights  in  the  river  above 
"ort  Glasgow.  He  did  not  think  the  pilots  had  ever  made  any  representation  about  the  want  of 
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lights.  There  had  been  mistakes  in  consequence  of  the  want  of  these  lights.  The  only  improvement 
which  he  had  to  suggest  was,  to  make  the  river  as  straight  as  possible  and  to  cut  off  the  points.  He 
had  worked  a vessel  up  the  river,  and  had  good  help  with  the  tide.  Everything  which  would 
encourage  the  tide  to  flow  up  would  be  a benefit. 

William  Bald,  Esq.,  F.R.S.E.,  C.E.,  examined. 

Yon  were  sometime  resident  engineer  to  the  Clyde  trust? — Yes  ; I was  six  years  resident  engineer 
on  the  Clyde. 

Will  you  describe  the  state  in  which  you  found  the  river  when  you  came  to  it;  what  were  the  chief 
obstructions  to  the  navigation? — I have  done  that  so  fully  already  before  the  Tidal  Board  at  the  Admi- 
ralty, and  it  is  reported  so  fully  in  the  Appendix  to  the  First  Report,  that  I hardly  think  it  would  be 
necessary  to  go  over  it  again  in  detail.  The  first  great  obstruction  to  the  navigation  which  struck  me 
in  the  river  Clyde,  was  the  Port  Glasgow  bank;  the  depth  of  water  upon  it  varied  a little  from  what 
had  been  stated  by  Captain  Hugh  M‘Gregor  and  Captain  John  Boyd.  The  depth  upon  it  at  low 
water  when  I came  to  the  Clyde,  was  from  five  to  six  feet;  when  I left  it,  the  depth  was  from  10  feet 
6 inches  to  11  feet  at  low  water,  and  at  high  water  spring  tides,  the  depth  was  22  feet.  A channel 
was  cut  through  the  bank  about  700  yards  long  by  300  feet  broad.  From  Captain  Boyd’s  evidence, 
it  appears  that  it  more  than  maintains  its  depth,  as  he  stated  that  he  had  last  winter  sailed  the 
Admiral  steamer,  of  1000  tons,  drawing  11  feet  of  water,  through  it  at  low  tide  time.  The  removal  of 
this  obstruction,  by  cutting  a channel  through  it,  was  the  key  which  opened  the  navigation  of  the  river 
Clyde.  The  next  shoal  was  the  Garmoyle  bank,  upon  which  vessels  frequently  grounded.  A channel 
was  also  cut  through  it  to  about  the  same  width  and  depth  as  the  one  which  had  been  cut  through  the 
Port  Glasgow  bank.  1 have  heard  ship-masters  say,  that  the  removal  of  these  banks  or  shoals,  by 
cutting  channels  through  them,  was  a great  boon  to  them,  being  a vast  improvement  to  the  naviga- 
tion. The  next  bank  which  was  removed  was  the  shoal  opposite  Dumbarton  Castle,  and  the  one  at 
the  head  of  the  long  dyke. 

What  depth  was  gained  on  these  banks,  and  what  depth  are  they  now? — The  channels  through 
these  banks  or  shoals  were  cut  to  a depth  of  from  10  to  12  feet  at  low  water,  and  the  additional  depth 
gained  was  from  4 to  6 feet.  At  Bowling  there  is  a very  considerable  annual  deposition,  which 
requires  to  be  constantly  removed  so  as  to  keep  the  navigation  open.  I consider  that  the  want  of  a 
river  dyke  on  the  left  bank  of  the  Clyde  at  that  place  is  partly  the  cause  of  the  deposition  there.  I 
also  have  to  state,  on  reflection,  that  the  shutting  up  of  the  south  channel  at  the  Newshot  Isle,  which 
was  originally  the  main  channel  of  the  Clyde,  had  the  effect  of  encouraging  the  deposition  at  Bowling ; 
and  if  this  ancient  channel  were  opened  up,  it  would  greatly  increase  the  tidal  scour,  and  be  the 
means  of  keeping  the  channel  of  the  river  clean.  Lord  Blantyre  would  not  allow  the  river  djke  to  be 
put  in  opposite  Bowling  on  the  south  side,  although  the  trustees  of  the  river  were  anxious  that  it 
should  be  done.  I believe  Mr.  Walker  had  an  interview  with  Lord  Blantyre,  who  was  the  proprietor 
of  the  adjacent  ground,  on  the  subject,  but  his  lordship  resisted  the  proposed  improvement  of  a parallel 
river  dyke  being  made.  I deny  the  power  of  any  proprietor  to  interfere  with  the  improvement  of  a 
tidal  river,  or  its  navigation  in  any  manner.  I do  not  think  that  the  proposed  dyke  would  do  any 
injury  to  Lord  Blantyre’s  property.  It  is  most  unreasonable  that  any  lauded  proprietor  should  be 
allowed  to  assume  a sovereignty  over  any  navigable  river  so  as  to  prevent  works  of  improvement  being 
constructed  within  and  upon  its  water  teiritory.  The  river  Clyde  is  public  property,  and  the  public 
have  a right  to  the  full  enjoyment  of  all  kind  of  improvements  which  could  be  effected  by  those 
intrusted  with  its  management  under  the  Crown. 

With  respect  to  the  Newshot  Isle,  you  speak  of  the  south  channel  as  being  the  most  direct  and 
natural  course  of  the  river,  may  I inquire  who  caused  the  dyke  to  be  built  at  the  western  end  of  it? — 
I always  understood  that  the  dyke  built  across  the  western  entrance  of  the  south  channel,  extending 
from  Henderson’s  quay  to  the  west  end  of  Newshot  Isle,  was  done  by  the  orders  and  under  the  authority 
of  the  Clyde  trustees.  Since  the  south  channel  had  been  dyked  up  and  closed,  it  had  been  filling  up, 
and  would  shortly  become  green  land  unless  opened.  The  dyke  built  across  the  west  entrance  of  the 
south  channel  acted  like  a darn  in  retaining  the  river  alluvium  and  causing  a deposit.  At  the  eastern 
entrance  of  the  south  channel,  river  dredgings  had  been  thrown  in  by  the  superintendents  acting 
under  the  trustees;  this  took  place  before  I came  to  the  Clyde.  A beacon  had  been  ordered  by  the 
Clyde  trustees  to  be  built  on  the  left  bank  of  the  Clyde,  immediately  below  the  river  Cart ; but  the 
conservators  of  the  navigation  of  the  Cart  objected  to  its  erectiou,  and  consequently  it  was  not  built ; 
and  about  the  same  period  of  time  the  trustees  of  the  Cart  removed  away  all  the  old  river  dykes  on  the 
west  side  ot  the  Cart,  at  its  junction  with  the  Clyde.  The  removal  of  those  impediments  was 
proper. 

Do  you  remain  of  the  same  opinion,  that  it  is  desirable  to  open  up  that  channel? — I have  no  hesi- 
tation in  saying  that  the  south  channel,  at  the  Newshot  Isle,  should  be  opened  up.  I have  drawn  up  a 
paper  containing  my  opinions  on  the  subject,  which  I am  willing  to  give  to  the  Clyde  trustees  if  they 
will  print  it.  My  object  is  to  render  the  river  every  service  in  my  power. 

The  Commissioner  said  he  would  be  very  glad  to  get  a copy  of  the  paper.  In  the  mean  time, 
would  it  be  more  satisfactory  to  make  it  a reservoir  or  a through  channel  ? — I shall  furnish  the 
Commissioner  with  a copy  of  the  paper  with  the  greatest  pleasure.  I would  prefer  making  the  south 
channel  a through  open  channel,  which  would  be  better  than  making  it  a reservoir.  I would  open  it 
completely  up  ; it  would  be  much  more  beneficial  if  left  open  for  navigable  and  commercial  purposes, 
and  also  for  the  tidal  scour. 

Are  you  clearly  of  opinion  that  if  the  south  channel  were  opened  the  north  channel  would  not  silt 
“P?~ Yes  ; 1 have  attentively  considered  the  sectional  areas  and  widths  of  the  river  Clyde  below  the 
Newshot  Isle;  in  the  narrow  channel  on  its  north  side,  also  in  the  Clyde  above  it;  the  width  of  the 
rivers  Black  Cart,  White  Cart,  and  Gryfe;  the  length  and  extent  of  their  reaches  ; the  speed  of  the 
water  in  the  Clyde  above  and  below  the  Newshot  Isle ; and  I have  not  the  slightest  apprehension  that 
the  opening  of  the  south  channel  would  inflict  the  least  injury  upon  the  northern  channel  by  deposi- 
tions of  any  kind.  The  objection  which  has  been  made  to  the  opening  up  of  the  south  channel  of  the 
Newshot  Isle,  or  the  main  channel  of  the  Clyde,  is  that  the  river  cannot  maintain  two  channels — that  it 
the  south  channel  be  opened  then  the  north  channel  will  silt  up,  but  no  proofs  have  been  given  to 
support  such  an  assertion;  while  the  old  maps  of  the  Clyde,  executed  46  years  ago,  exhibit  two 
channels  formed  by  nature— the  northern  channel  at  high  water  being  at  an  average  about  710  feet 
wide;  while  the  south  channel  presents  a remarkable  configuration,  being  trumpet-mouthed,  open- 
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in<r  at  its  western,  or  seaward  extremity,  with  a width  of  800  feet,  and  at  its  eastern  entrance,  530 
feet— average  width  about  790  feet.  The  area  of  the  southern  channel  is  larger  by  about  acres 
than  the  northern  channel. 

The  width  of  the  Chde  at  high  water,  just  above  the  Cart,  by  the  old  maps,  is  about  1020  feet; 
and  the  width  of  the  Cart  where  it  joins  the  Clyde  is  650  feet,  making  a total  width  of  1670  feet : 
this  is  above  the  Newshot  Isle.  Now  the  mean  width  of  the  two  channels  of  the  Newshot  Isle,  added 
together,  make  1500  feet;  while  the  width  of  the  Clyde  below  the  Newshot  Isle,  and  extending  from 
its  western  end  downwards  to  Erskine  ferry,  at  a mean  average  exceeds  1000  feet,  but  the  greatest 
width  is  1500  feet. 
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Above  Newshot  Isle. 


The  descending  velocity  of  the  Clyde,  between  Glasgow  harbour 

and  Newshot  Isle,  is 1576  yards  per  hour 

The  ascending  velocity  is  ......  771 


Below  Newshot  Isle. 

The  descending  velocity  of  the  Clyde,  between  Newshot  Isle  and 

Dumbarton  Castle,  is  .1 2787  yards  per  hour 

The  ascending  velocity  is  .......  1602  ,, 

These  velocities  show  how  the  tidal  waters  are  impeded  in  their  ascent  into  the  Clyde  by  the  shutting 
up  of  the  south  channel  at  the  Newshot  Isle.  The  sectional  area  of  the  Clyde  below  the  Newshot  Isle  is 
7840  superficial  feet  at  high  water ; and  the  sectional  area  of  the  Clyde,  in  the  centre  of  the  north 
channel  of  the  Newshot  Isle,  is  only  3920  superficial  feet  at  high  water.  This  shows  that  the  south 
channel  can  be  opened  with  great  benefit  to  the  tidal  flow  and  the  navigation.  The  opening  up  of 
the  south  channel  would  bring  up  the  whole  pressure  of  the  tidal  waters  directly  to  the  embouchure  of 
the  Cart  with  the  Clyde ; and  instead  of  a movement  of  the  tidal  wave  at  a rate  of  only  from  six  to 
eight  miles  an  hour,  as  it  is  at  present,  from  Bowling  to  Clyde  Bank,  it  would  move  at  a rate  of  more 
than  from  10  to  14  miles  an  hour  up  to  Clyde  Bank. 

From  tite  facts  here  narrated,  it  is  evident  that  the  opening  up  and  deepening  of  the  south  channel 
of  the  Newshot  Isle,  and  clearing  away  other  obstructions,  would  give  such  an  acceleration  to  the  tidal 
wave  upwards  into  the  Clyde,  that  there  would  be  high  water  much  earlier  in  the  harbour  of  Glasgow 
than  at  present. 

There  would  be  a greater  rise  of  the  tides  in  the  harbour  of  Glasgow.  The  tidal  waters  would 
ascend  higher  into  the  upper  reaches  of  the  Clyde,  and  also  into  those  of  the  White  Cart  River,  Black 
Cart  River,  and  the  Gryfe  River. 

A greater  quantity  of  tidal  water  would  ascend  up  into  the  Clyde  by  having  a wider,  deeper,  and 
a more  direct  channel  at  the  Newshot  Isle,  consequently  the  ebbing  scouring  forces  would  be  greatly 
augmented,  to  the  benefit  of  the  navigation. 

This  increased  ebbing  scour  would  eminently  tend  to  the  clearing  away  of  all  shoals  or  depositions 
which  form  in  the  river  channel  at  Bowling,  and  lessen  the  expense  of  dredging. 

The  shutting  up  the  south  channel  of  the  Newshot  Isle,  which  was  straight  and  direct  in  its  course, 
and  substituting,  for  the  navigation,  the  northern  channel,  which  is  crooked,  narrow,  and  circuitous  in 
its  course,' have  diminished  the  tidal  flow  and  ebbing  scour  to  a great  extent,  and  have,  I apprehend, 
tended  to  produce  those  banks  and  annual  depositions  at  Bowling  which  have  been, and  still  continue 
to  be,  a great  and  serious  expense,  besides  an  obstruction  to  the  navigation. 

After  the  removal  of  the  shoal  or  bank  at  the  head  of  the  long  dyke,  one  of  the  most  important  and 
necessary  operations  for  the  improvement  of  the  navigation  was  the  removal  of  the  large  stone 
boulders  from  oft'  the  rough  ground  lying  between  Erskine  Ferry  and  the  west  end  of  the  New- 
shot  Isle,  and  clearing  the  ship  channel  through  it.  The  rough  ground  extended  for  a distance  of 
about  2000  yards  along  the  bottom  of  the  Clyde,  and  was  the  most  difficult  part  of  the  river  to  dredge. 
Diving-bells  and  dredges  were  alternately  employed.  The  speed  of  the  engines  was  governed  by  the 
nature  of  the  material  at  the  bottom  of  the  channel ; and  had  to  go  slow  when  encumbered  with  heavy 
stoney  matter,  quicker  when  it  consisted  of  soft,  light  material. 

During  the  six  years  you  were  resident  engineer  are  you  aware  of  any  vessels  taking  the  ground  ? 
— I have  of  my  own  knowledge  known  vessels  having  frequently  grounded  on  the  rough  ground  ; and 
I am  certain,  when  heavily  loaded,  that  they  must  have  been  strained  and  injured  to  some  extent. 
The  men  working  in  the  diving-bells  frequently  found  pieces  of  copper  and  iron  which  had  been  torn 
away  from  the  bottom  of  ships,  and  this  was  an  indication  that  serious  injury  had  been  done.  A ship 
heavily  loaded,  and  grounding  on  a bottom  covered  with  boulder-stones,  was  very  diB'erent  from 
grounding  on  soft  sands.  The  navigable  channel  through  the  rough  ground  should  be  made  deeper 
and  wider  than  any  other  part  of  the  river,  so  that  no  vessel,  either  outward  or  inward  bound,  should 
run  any  risk  of  grounding  on  so  dangerous  a bottom  ; and  the  trustees  should  particularly  direct  their 
attention  to  the  improvement  of  this  part  of  the  navigation  of  the  Clyde.  A ship  loaded  and  bound  for 
a foreign  port,  in  being  towed  down  the  Clyde,  should  she  even  touch  the  bottom  at  the  rough  ground, 
the  copper  would  be  injured,  the  wood  exposed,  and  the  consequeuces  might  be,  that  the  teredo  navalis 
might  pierce  the  bottom  and  the  ship  be  lost  out  in  the  deep  sea. 

Another  improvement  was  made  at  Spiers  Hedge,  about  4£  miles  below  Glasgow  harbour.  Ships  fre 
quently  grounded  there.  The  bottom  consisted  of  boulders  and  stones  of  various  sizes.  Some  of  the 
stone  boulders  lifted  by  the  diving-bells  were  grooved  or  worn  away  on  the  top  by  the  keels  of  vessels 
rubbing  over  them.  These  stone  boulders  are  lying  on  the  brink  of  the  river,  south  side,  where  they 
had  been  deposited,  after  having  been  taken  up  by  the  diving-bells  from  the  bottom  of  the  channel  of 
the  river. 

The  next  improvement  was  cutting  away  the  point  of  land  at  White  Inch,  on  the  right  bank  of  the 
Clyde,  which  was  about  800  yards  long,  and  contained  about  four  acres  of  ground.  This  improve- 
ment was  commenced  by  the  late  Mr.  Logan  ; but  the  river  dyke  and  cutting  were  terminated  under 
my  direction.  The  river  at  this  part  is  410  feet  wide. 

The  point  at  Govan,  two  miles  below  Glasgow  bridge,  was  cut  away,  or  rather,  it  is  more  correct 
to  say,  that  a great  part  of  it  above  low  water  was  allowed  to  be  washed  away  by  the  river,  the  water- 
side dyke  having  fallen.  This  point  was  250  yards  long.  The  Clyde  at  Govan  was  only  formerly 
170  feet  wide,  it  is  now  more  than  300  feet  wide.  The  old  ferry  slip  and  quay  wall  were  removed 
and  new  ones  built,  so  as  to  give  the  necessary  channel  breadth,  this  was  a great  improvement  to  the 
navigation,  being  so  dose  to  the  harbour  of  Glasgow. 
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Plans  were  drawn  for  cutting  off  the  point  at  the  lands  of  Overnewton.  A considerable  cutting 
and  widening  were  made  on  the  lands  of  Lancefield ; and  a new  quay-wall  was  built,  560  feet  Ion* 
executed  under  my  direction,  agreeably  to  the  plans,  sections,  and  specification  drawn  out  by  me.  °* 

The  outer  arms  of  Mr.  Napier’s  dock  were  removed  away,  and  the  passage  through  the  harbour 
considerably  widened  and  improved. 

A very  considerable  cutting  was  done  on  the  south  side,  of  the  harbour,  extending  from  the  west 
end  of  the  Windmillcroft  to  the  Kinninghouse  Burn,  and  a whinstone  dyke  built  along  the  part  cut 
away;  this  was  a great  relief,  in  giving  additional  width  to  the  lower  part  of  the  harbour.  The  steam- 
boat wharfs  near  the  Jamaica-street  bridge  were  executed  under  my  direction,  and  agreeably  to  the 
plans  drawn  out  and  designed  by  me.  Since  my  appointment  in  1S39,  there  have  been  finished  in  the 
harbour  of  Glasgow,  1120  linear  feet  of  stone  quay-walls  ; of  stone  breast  quay-walls,  166  linear  feet; 
of  new  sheds,  1647  linear  feet;  with  gas-pipes,  lamps,  &c.  There  have  been  laid  down  on  the  south 
side  of  the  harbour,  750  linear  yards  of  6-inch  main-pipes ; 604  linear  yards  of  3-inch  branch  pipes 
with  fire-plugs,  stop-cocks,  and  wells  ; and  on  the  north  side  of  the  harbour  there  have  been  laid  down 
1233  linear  yards  of  6-iuch  main-pipes,  &c.  At  Lancefield  new  quay  there  have  been  laid  down  320 
yards  of  water-pipes,  &c.  A new  dredg'e-boat,  capable  of  working  in  from  17  to  19  feet  depth  of 
water,  with  an  engine  of  22-horse  power,  constructed  for  her  under  my  direction.  A new  tug  steam- 
boat, with  two  engines,  each  30-horse  power.  Machinery  has  been  fitted  up  on  board  of  each  of  the 
steam-dredges  in  1842,  to  move  them  forward  by  the  power  of  the  engines  instead  of  manual  labour, 
and  which  has  been  a considerable  saving  to  the  trust.  A new  ferry  stone  quay-wall  and  slip,  170 
feet  long,  have  been  finished  at  Govan  ferry. 

What  has  been  done  in  regard  to  improving  the  upper  navigation  ? — A wooden  wharf,  to  the  extent 
of  about  500  feet,  has  been  erected  on  the  north  side  above  Glasgow  bridge,  and  that  part  of  the 
upper  harbour  has  been  deepened.  The  piling  was  put  down  to  suit  a depth  of  two  feet  ai  low  water, 
being  the  depth  required  by  the  Act  of  1840;  if  more  depth  be  required,  it  would  be  necessary  to  re- 
pile to  a greater  depth,  and  also  to  secure  the  present  timber  breast.  Nothing  was  done  above  the  old 
wooden  accommodation-bridge.  I was  directed  by  the  bridge  trustees,  in  1841,  to  examine  Stockwell 
bridge,  and  to  report  upon  its  condition. 

Was  the  bridge  tolerably  secure  then? — At  that  time  it  was  strong  enough  to  stand  for  ages;  but  I 
did  not  take  into  consideration  any  operation  at  that  time  in  connexion  with  it,  such  as  the  removal  of 
the  weir.  Below  Stockwell  bridge  there  were  then  pools  of  16  and  17  feet  in  depth,  and  I suggested 
that  they  should  be  filled  tip  with  road-metal  to  the  then  low-water  lino.  I had  nothing  to  do  with 
the  construction  of  the  weir  at  Stockwell  bridge. 

In  the  course  of  your  examination  of  that  bridge  you  found  it  secure? — Perfectly  secure  for  ages  to 
eotne,  as  stated  iu  my  Report,  and  printed  in  the  Glasgoxv  Herald , April  5th,  1841. 

Now  suppose  that  the  upper  harbour  were  deepened,  could  the  bridge  be  secured  without  pulling  it 
down  ? — I have  built  many  bridges,  and  I am  of  opinion,  that  if  the  space  between  the  Stockwell 
bridge  and  Hutcheson’s  bridge  were  required  to  be  deepened,  but  which  the  Clyde  trustees  have  no 
powers  at  present  to  do,  invert  arches  might  be  built,  so  as  to  render  Stockwell  bridge  perfectly  secure, 
and  give  from  six  to  seven  feet  depth  of  water  at  high  tide  through  it. 

It  would  he  attended  with  considerable  expense  ? — I could  not  say  exactly,  off  hand ; but  I think  it 
might  be  done  for  6000Z.  I have  not  submitted  to  calculation  what  a work  of  that  kind  would  cost, 
but  decidedly  it  would  not  amount  to  10,000j.  This  would  admit  of  a considerable  flow  of  the  tide; 
and  the  small  craft  might  then  be  taken  above  Stockwel  1-street  bridge,  and  the  timber  to  the  City 
wharf  at  Hutcheson’s  bridge,  which  is  now  quite  unavailable,  and  is  at  present  railed  in. 

How  far  is  the  tide  carried  up? — About  700  yards  above  the  Glasgow  water-works,  or  about  3J 
miles  above  Glasgow  bridge.  The  removal  of  the  weir  at  Stockwell  bridge  would  be  useful  for  the 
purpose  of  small  shipping  craft  ascending  the  river,  as  well  as  for  the  tidal  scour.  Coal  comes  down 
the  river  at  present  to  near  Hutcheson’s  bridge. 

Is  it  not  the  length  of  the  column  of  tide  that  does  the  good  in  scouring  away  shoals  and  improving 
a river? — When  the  influx  of  the  tide  is  diminished,  the  tidal  scour  is  also  diminished.  The  3peedor 
velocity  of  the  ascending  and  descending  waters  is  necessary  to  the  navigation;  and  the  increased 
influx  of  the  water  acts  beneficially  for  the  purpose  of  the  general  scour  of  the  channel  throughout  the 
whole  reaches  of  the  river,  acting  both  by  its  weight  and  pressure,  also  by  its  momentum  or  force. 
If  every  obstacle  were  removed,  the  south  channel  at  Newshot  Isle  opened  up,  and  the  long  dyke  at 
Dunglass  removed  more  towards  the  left  bunk  of  the  river,  there  would  be  high  water  earlier,  and  a 
greater  rise  of  tide  in  the  harbour  than  at  present.  The  proof  is,  that  the  rise  and  fall  of  the  tide  are 
greater  at  Port  Glasgow  than  at  Garmoyle  and  Bowling.  The  rise  and  fall  of  the  tide  lessen  as  you 
go  up  the  Clyde. 

Is  that  owing  to  the  incline  in  the  bed  of  the  river? — It  is  not  in  consequence  of  that,  but  to  the 
obstruction  which  the  volume  of  tidal  water  meets  with  in  ascending  the  Clyde. 

Feet  Ins. 

In  the  harbour  of  Glasgow  the  tide  rises  in  springs  . 8 4 

At  Clyde  bank  , , , , .80 

At  Bowling  , 5 } 5 .89 

At  Port  Glasgow  , , , , . 10  5 

If  the  river  Clyde  were  sufficiently  deepened  and  widened,  and  all  obstacles  or  impediments  to  the  free 
and  full  influx  of  the  tidal  waters  removed,  there  might  be  nearly  the  same  rise  and  fall  of  tide  at 
Rutherglen  as  at  Port  Glasgow,  or  within  14  inches  of  it. 

I should  like  to  hear  your  opinion  on  the  present  state  of  the  quays.  Have  the  stone  quays  given 
way  much?  Very  much.  The  stone  quay-walls  in  the  harbour  of  Glasgow  were  never  laid  suffici- 
ently deep,  nor  were  they  strongly  enough  piled  in  the  foundations.  Some  of  the  quay-walls  were 
puddled  behind  with  a strong  retentive  clay  puddle,  which  prevented  the  water  being  discharged  from 
behind  from  the  land  springs,  consequently  the  pressure  of  the  back  water  pushed  the  quay-walls 
forward  into  the  harbour.  In  other  cases  in  deepening  the  harbour,  the  piles  in  the  foundation  have 
been  sometimes  laid  bare  to  a depth  of  three  and  four  feet,  through  which  the  tidal  waters  and  the 
land  springs  flowed,  carrying  away  all  the  sand  and  other  fine  matter  from  under  the  foundation  of  the 
masonry;  the  consequence  has  been,  that  the  quays  have  in  many  cases  sunk  down  and  bulged  out- 
wards. The  quay-walls  have  been  built  20  feet  high;  and  the  harbour-master,  in  working  the  large 
ships  in  the  harbour,  requires  to  have  a depth  of  24  feet,  by  spooning  out  the  deposit  lying  along  the 
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front  of  the  piles  in  the  foundation.  Apertures  have  been  led.  in  the  new  quays  lately  built  at  low- 
water  line,  to  permit  the  back  waters  to  pass  freely  through  them  into  the  harbour;  and  all  behind 
the  quays  have  been  packed  and  filled  with  open  rubble-stone,  hand  laid. 

From  vour  experience,  would  you  think  it  advisable  to  extend  the  stone  quays? — I would  most 
decidedly  recommend  timber,  which,  as  there  is  no  worm  in  the  harbour  of  Glasgow  to  injure  it,  is,  in 
niy  opinion,  to  be  preferred ; but  where  the  worm  exists,  it  perforates  and  destroys  it  in  a few  years. 
Wooden  wharfs  are  quickly  erected,  easily  repaired,  constructed  at  less  than  half  the  expense  of  stone, 
and  there  is  no  danger  of  their  coining  down.  The  steam-boat  timber  wharfs  have  answered 
extremely  well. 

How  long  do  you  think  timber  wharfs  would  stand? — If  constructed  of  red  pine  and  pitch  pine, 
they  would  last,  with  care  and  attention,  from  20  to  30  years.  There  would  be  no  inconvenience  in 
replacing  them.  Stone  quays,  if  laid  deep  enough  and  properly  founded,  would  stand  longer ; and 
they  might  be  built  without  much  piling,  by  substituting  concrete  or  betou  for  a foundation.  The 
replacing  of  timber  wharfs  would  cause  far  less  inconvenience  to  the  shipping  than  the  rebuilding  of 
stone  wharfs.  I am  acquainted  with  Belfast  and  Dublin,  and  have  seen  the  timber  wharfs  at  those  places, 
and  think  it  would  be  an  advantage  to  have  all  the  quays  in  the  harbour  of  Glasgow  made  of  wood. 

Is  there  any  other  point  on  which  you  can  give  us  the  benefit  of  your  experience? — I have 
nothing  further  to  mention  but  this,  that  there  are  two  docks  proposed  to  be  constructed  at  Stob- 
cross  but  I do  not  approve  of  them.  I would  prefer  a tidal  harbour  with  a wide  entrance,  so  that 
laro-e  ships  and  steamers  could  at  all  times  go  easily  in  and  out.  But  ray  opinion  is,  before  any 
docks  be  constructed  at  Stobcross,  that  the  upper  and  lower  harbours  of  Glasgow,  along  with  the 
tidal  basin  in  the  Windmillcroft  should  be  first  finished  and  completed. 

"What  is  the  rate  of  silting  in  Glasgow  harbour? — It  is  very  considerable.  There  are  two  kinds  of 
sill in n-  jn  Glasgow  harbour,  one  from  the  sewerage  of  the  city,  and  the  other  from  the  deposition 
which  comes  down  the  river  during  land  floods  and  freshes.  I once  proposed  a plan  for  getting  rid 
of  the  sewei-age,  by  running  a large  sewer  parallel  with  the  river  from  above  Hutcheson’s  bridge 
down  to  below  Stobcross,  into  which  all  the  common  sewers  of  the  city  on  the  north  would  be 
emptied,  and  the  contents  carried  down  below  the  harbour.  Although  I have  spoken  to  some  of  the 
river  trustees  on  the  subject,  nothing  has  been  done  to  carry  it  into  execution.  The  deposition  in 
the  harbour  is  greatest  below  Glasgow  bridge,  and  gradually  diminishes  downwards  to  the  entrance 
of  the  harbour  below.  The  removal  of  the  deposition  in  the  harbour  is  attended  with  a large  annual 
expense.  If  the  tide  were  permitted  to  flow  lour  miles  up  above  the  harbour,  it  would  tend,  by  the 
downward  scour,  to  lessen  the  deposition  in  it,  and,  consequently,  the  annual  expense  ; but  dredging, 
in  my  opinion,  to  keep  it  clear,  would  still  he  required.  There  was  an  error  originally  committed  in 
the  formation  of  the  harbour  of  Glasgow;  had  it  not  been  made  so  wide,  the  river,  by  the  descending 
scour,  mi»ht  have  been  able  to  have  maintained  its  depth  without  any  deposition,  and  tidal  basins 
might  have  been  constructed  on  both  sides  of  the  river  for  the  accommodation  of  the  shipping. 
Those  tidal  basins  would  have  given  perfect  security  to  the  shipping  in  time  of  ice-floods,  and  the 
river  kept  clear  for  the  shipping  to  pass  up  and  down. 

The  Clyde  trustees  had  given  great  consideration  to  the  subject  of  carrying  into  effect  the  parlia- 
mentary plau  of  1840  for  widening  the  river  Clyde ; and  they  found  that  it  would  involve  so  great  an 
expense,  and  so  long  a period  of  time  to  accomplish  it,  that  in  1841  I was  directed  by  them  to  give  in 
a plan  of  the  width  to  which  I would  recommend  the  river  Clyde  should  be  enlarged,  and  which  was 
as  follows : — 

300  feet  wide  at  the  mouth  of  the  harbour. 

310  ,,  at  the  Kelvin  river. 

312  ,,  at  White  Inch. 

322  ,,  at  Renfrew. 

400  , , at  the  mouth  of  the  Cart,  &c.,  &c. 
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Mr.  Walker’s  Hues  at  the  mouth  of  the  Cart  were  475  feet  wide.  I am  clearly  of  opinion  that  an 
average  width  of  350  feet  from  Glasgow  harbour  to  the  river  Cart  is  quite  sufficient  for  any  trade 
which  Glasgow  may  ever  have,  exclusive  of  the  slopes  of  the  banks.  I think  the  best  slopes  for  the 
river-dykes  in  the  Upper  Clyde  would  lie  two  of  base  to  one  of  height.  I would  re-model  aud  re- 
construct the  whole  of  the  entrance-works  in  the  Lower  Clyde,  and  also  the  greater  part  of  the  river- 
dykes.  The  whole  of  the  dyke,  extending  from  Dunglass  to  Dumbarton,  should  be  set.  more  to  the 
southward  or  left  hank  of  the  river,  and  so  constructed  as  to  invite  and  lead  up  the  tidal  flux  with- 
out the  least  impediment.  More  than  a mile  of  the  dyke  would  require  to  be  altered.  It  would 
cost  some  expense.  I have  in  general  been  in  favour  of  halt-tide  dykes  with  beacons  in  the  lower 
Clyde,  and  dykes  to  full  tide  in  tlie  upper  Clyde.  'I  he  former  to  direct  the  current  and  give  no 
obstruction  to  the  tidal  flow,  and  the  latter  to  prevent  the  river  banks  from  being  washed  away. 

Mr.  M'Lell an.— Perhaps  you  can  inform  the  Commission  whether  the  weir  was  completed  at 
Stockwell  bridge  before  it  was  removed  from  the  Glasgow  bridge  ? — I think  it  was  nearly  completed. 

Commissioner. — Has  any  damage  been  done  to  Stockwell  bridge  by  the  operations  of  the  Clyde 
trustees?— No.  I examined  the  bridge  yesterday,  and  it  did  not  appear  to  me  to  have  sustained  any 
damage.  There  is  a small  part  of  one  of  the  pier-aprons,  under  one  of  the  arches,  which  the  bridge 
trustees  should  have  repaired  last  summer,  and  which  appears  to  have  been  neglected.  To  make  the 
bridge  still  more  secure,  I would  recommend  a row  of  sheeting-piles  lo  be  driven  down  at  the  west  or 
lower  side  of  the  weir,  arid  to  fill  up  all  the  deep  pools  or  holes  immediately  below  it  in  the  channel 
with  rubble-stone.  I have  not  lately  sounded  the  depth  of  water  in  the  river  at  Stockwell  bridge. 

Looking  at  the  state  of  that  structure — looking  at  the  nature  of  the  foundations  of  the  piers,  do  you 
consider  there  is  any  engineering  difficulty  in  the  way  of  the  powers  of  the  Clyde  trustees  being 
carried  into  effect  at  present.  Do  youj  consider  that  the  operations  may  be  safely  proceeded  with 
in  the  upper  harbour? — Yes;  I think  the  operations  can  be  safely  proceeded  with  in  deepening  the 
upper  harbour  to  two  feet  below  low-water  line,  as  specified  in  the  Act  of  1840,  and  without  in  the 
least  endangering  Stockwell  bridge.  I was  of  the  same  opinion  as  Mr.  Walker,  that  the  bridge 
could  be  so. secured.  , , . . 

Did  he  say  so? — Yes;  he  put  into  his  parliamentary  estimate  of  1840  a sum  of  600<.  for  that 
purpose,  and  to  preserve  the  summer  level  of  the  Clyde  at  Stockwell  bridge.  Under  Mr.  Walker  s 
direction  a sum  of  32U0Z.  has  been  laid  out  to  attain  those  objects — in  securing  the  bridge  and  con- 
structing a weir  to  maintain  the  summer  level  of  the  Clyde. 
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You,  are  aware  that  the  present  powers  of  the  Clyde  trustees  only  extend  to  the  west  side  of  Stool- 
well  bridge ; but  supposing  that  the  public  interest  should  require  the  upper  navigation  to  be  opened 
up,  do  you  see  any  engineering  difficulty  in  the  way  of  throwing  an  invert  arch  under  Stockwell 
bridge,  so  as  to  give  at  least  from  four  to  six  feet  additional  water  beyond  what  it  is  at  present?— 
I have  already  stated  that  it  was  my  opinion  that  a depth  of  six  or  seven  feet  might  be  given  at  hio-h 
water  at  a cost  of  less  than  10,000/.,  and  Stockwell  bridge  secured.  ° 

Mr.  Muir. — In  your  opinion  would  it  be  much  belter  to  improve  the  harbour  between  the  bridn-es 
than  to  make  a dock  at  Stobcross,  in  point  of  convenience  ami  accommodation  ? — There  is  no  doubt 
of  it.  I do  not  think  that  the  inconvenience  of  opening  Glasgow  bridge  for  some  time  each  night 
would  be  very  great  to  the  inhabitants  of  the  city,  or  dangerous  to  property.  The  bridge  would 
require  to  be  taken  down  and  a drawbridge  formed  in  the  centre.  It  would  be  only  opened  durino- 
the  night  tides,  when  no  traffic  was  going  over  it.  I have  repeatedly  gone  over  the  Glasgow  bridge 
at  three  o’clock  in  the  morning  and  met  with  no  traffic,  and  even  scarcely  with  a foot-passenger 
When  I first  came  to  Glasgow  I was  struck  with  the  capabilities  of  that  large  sheet  of  water  between 
the  bridges  for  harbour  purposes.  It  would  accommodate  144  large  square-rigged  vessels  near  the 
centre  of  the  city ; and  there  was  nothing  to  pay  for  the  water-space  or  ground.  I consider  that  two  iron 
bridges,  one  at  Jamaica-street  and  one  at  Stockwell -street,  would  at  the  least  cost  about  70,000/.  I 
am  aware  that  the  ferry-boats  are  stopped  at  nine  o’clock  at  night,  thus  showing  that  there  was  no 
such  extraordinary  occasion  for  keeping  Glasgow  bridge  entire  for  the  accommodation  of  the  public. 
I do  not  think  there  would  be  any  danger  whatever  to  the  banks  by  deepening  the  river  between  the 
bridges.  The  house  property  along  the  banks  would  not  be  injured  in  the  least,  as  quays  would  be 
formed  on  both  sides.  All  the  timber  should  be  taken  to  above  Hutcheson’s  bridge,  the  small  craft 
between  that  and  Stockwell  bridge,  and  large  vessels  between  Stockwell  and  Glasgow  brido-es  but 
higher  up  if  possible.  Between  the  bridges  was  the  most  valuable  space  for  harbour  purposes  to  be 
anywhere  found  about  Glasgow. 

Commissioner. — Before  you  leave,  Mr.  Bald,  I wish  to  ask  one  question  not  exactly  connected 
with  the  Clyde.  It  fell  to  my  lot  to  travel,  by  the  coast  road,  round  the  north-eastern  coast  of 
Ireland  last  year,  where  I saw  many  tunnels  through  rock,  and  bridges — were  those  of  your  con- 
struction ? — They  were. 

Commissioner. — The  road  I refer  to  is  one  of  the  finest  works  of  the  kind  in  Ireland,  and  does 
great  credit  to  its  designer.  And  it  would  be  doing  injustice  to  Mr.  Bald  did  I not  add,  that  I con- 
sider the  suggestions  he  has  made  for  the  improvement  of  the  Clyde  and  harbour  of  Glasgow  aie  of  a 
most  valuable  description ; and  I have  little  doubt  but  that,  sooner  or  later,  it  will  be  found  to  the 
interest  of  all  parties  that  most  of  them  should  he  carried  into  execution. 

Mr.  Galbraith. — Do  you  consider  that  a tidal  basin  formed  at  Govan  would  be  of  any  advantage 
to  the  harbour  ? 

Mr.  Bald. — A basin  for  mineral  traffic  down  near  Govan,  it  was  his  decided  opinion,  would  be 
useful  both  for  relieving  the  harbour  of  vessels  loading  with  coal,  and  for  adding  to  the  scouring 
power  of  the  tide  by  the  reflux  of  the  accumulated  water. 

Mr.  M‘Lellan  asked  if  widening  the  river  to  400  feet  would  very  much  increase  the  tidal  waters 
above  Glasgow  bridge  ? 

Mr.  Bald  said,  no  doubt  of  it;  but  it  would  take  45  years,  and  the  combined  operation  of  five 
steam-dredges,  to  give  a uniform  width  of  400  feet. 

Mr.  Charles  Gray  said,  with  the  permission  of  the  Commissioner,  he  had  a few  observations  to 
make  with  regard  to  the  constitution  of  the  trust.  He  had  given  the  matter  a good  deal  of  attention, 
and  his  opinion  was,  that  the  number  of  the  trustees  was  considerably  too  large,  and  that  the  election 
was  too  much  of  an  annual  one,  all  the  members,  in  fact,  with  the  exception  of  the  ex-officio  trustees, 
being  annually  appointed  : that  from  the  number  of  new  members  returned  at  some  elections,  the 
business  of  the  trust,  for  some  time  after  an  election,  and  perhaps  for  some  time  before  it,  was  some- 
what impeded.  He  thought  there  should  be  no  ex-officio  members  in  the  trust  with  the  exception 
of  the  Lord  Provost ; that  neither  the  Bailies,  the  Chairman  of  the  Chamber  of  Commercej  the  Dean 
of  Guild,  nor  the  Deacon  Convener,  should  be  members,  ex-officio.  Those  gentlemen  were  ap- 
pointed to  their  respective  offices  from  other  considerations  than  their  fitness  for  discharging  the 
duties  which  devolved  upon  the  members  of  that  trust.  The  constitution  which  lie  would  beg  leave 
to  suggest  was,  that  the  Lord  Provost  should  be  chairman  of  the  trust ; that  six  members  should  be 
appointed  by  the  Town  Council,  two  members  by  the  Merchants’-house ; and  one  by  the  Trades’- 
house,  without  any  restriction  as  to  the  individuals  to  be  cliosen;  and  that  the  appointment  of  three 
members  should  be  vestedinthe  Government,  ortheLord  Advocate:  malting  in  all  13.  Farther, he  would 
propose  that  as  near  as  possible  a third  of  the  trust  should  go  out  annually.  He  likewise  thought 
there  was  a great  want  at  present  felt  of  a head  manager.  This  was  the  cause  of  throwing  an  immense 
a our  on  the  members  of  the  trust ; so  much  so  that  it  would  soon  be  difficult  to  get  men,  properly 
qualified,  to  undertake  to  perform  the  duties.  In  the  mean  time  he  thought  the  affairs  of  the  trust 
were  generally  as  well  managed  as  they  could  well  be  under  the  present  system;  and  he  thought  the 
representations  of  parties  connected  with  the  river  were  attended  to  as  far  as  they  possibly  could  be 
W‘£  a K°per  re=ard  t0  the  6X16114  of  the  fands  at  the  disposal  of  the  Trustees. 

Mr.  Muir  suggested  that  none  of  the  members  of  the  Clyde  trust  should  be  bridge  trustees. 

Mr.  Gray  said  he  would  leave  it  to  the  town  council,  as  quite  competent  to  judge,  to  choose  what 
mem  bers  they  might  think  proper.  He  might  mention,  that  last  year  the  number  of  standing  committees 
was  increased  from  two  to  three;  but  he  did  not  think  this  change  had  been  attended  with  any 
advantage,  and  he  did  not  think  it  had  diminished  the  labour  of  the  members.  In  respect  to  the 
interference  of  Government,  except  that  interference  were  carried  too  far,  he  thought  it  extremely 
desirable  to  have  some  properly  qualified  person  to  take  the  supervision  of  the  tidal  harbours  in  this 
country.  Perhaps  one  person  might  not  be  able  to  attend  to  all  the  tidal  harbours  in  Scotland ; and 
m that  case,  one  might  be  appointed  for  a certain  district,  whose  duties  should  be  to  examine  into  the 
““of;111  generally  of  the  various  local  boards  and  trusts,  and  to  report  to  a Government  Board, 
or  the  Admiralty,  his  opinions  in  regard  (o  what  came  under  his  cognizance.  Such  an  officer  might  be 
usetul  m preventing  encroachments  upon  the  rights  of  the  public  in  connexion  with  their  navigable  rivers, 
and  m protecting  the  vanous  trusts  from  being  dragged  into  parliamentary  contests  by  railway  companies 
or  other  parties  by  which  the  public  money  was  needlessly  expended.  It  would  be  recollected  that  the 
Uyde  trust  lately  spent  a large  sum  in  opposing  a Bill  promoted  by  the  Greenock  Harbour  trust;  and 
the  Greenock  trust  also  spent  a considerable  sum  in  opposing  the  Clyde  trust  Bill  of  1840.  In  respect  to 
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the  Bridge  trust,  he  thought  many  advantages  would  result  from  the  bridges  being  placed  under  the  same 
management  as  the  river  and  harbour.  If  the  two  trusts  were  conjoined,  of  course  the  expense  of 
management  would  be  much  less  than  it  is  at  present. 

The  Commissioner  said,  with  respect  to  the  Government  Bill,  it  never  was  intended  to  interfere  with 
the  local  officers,  or  to  take  any  of  the  management  out  of  the  hands  of  the  local  Boards,  as  long  as  those 
Boards  did  their  duty  as  required  of  them  by  their  respective  Acts  of  Parliament ; and,  unless  he  was 
greatly  mistaken,  the  7th  clause  of  the  Bill  expressly  stated  this. 

= Mr.  Gray  said  it  seemed,  from  some  of  the  clauses,  that  the  local  Boards  were  to  be  entirely  super- 
seded, or  nearly  so. 

The  Commissioner  said  he  was  of  opinion  there  had  been  some  mistake  in  the  reading  of  the  Bill ; 
but  those  who  had  a knowledge  of  the  subject  had  only  to  offer  such  valuable  suggestions  as  Mr.  Gray 
had  done,  and  he  was  sure  the  Commissioners  would  be  happy  to  attend  to  them,  and  to  give  them  their 
fullest  consideration. 

Mr.  M‘Lellan  said  he  thought  Mr.  Gray  proposed  to  diminish  the  number  of  the  trust  too  far.  He  was 
quite  satisfied,  however,  that  the  present  constitution  of  the  trust  should  be  changed,  for  the  following- 
reasons  : — That  the  duties  of  the  town  councillors  are  too  multifarious  and  onerous  to  permit  them  to  de- 
vote the  time  and  attention  necessary  for  the  proper  management  of  the  affairs  of  the  Clyde  navigation. 
That  it  is  improper,  even  if  they  had  the  time,  which  they  have  not,  that  they  should  be  continued  in 
the  management,  because  the  town  councillors,  as  bridge  trustees,  have  an  opposing  interest  to  the  Clyde 
trustees;  and  as  police  commissioners  they  have  already  taken  the  management  of  the  Clyde  police 
out  of  the  bauds  of  the  navigation  trustees,  in  defiance  of  a report  against  such  a measure  by  the  Go- 
vernment Commissioners  appointed  to  examine  into  the  affairs  of  the  Scottish  Royal  Burghs  in  1836; 
nnd  they  have  destroyed  the  check  upon  the  influence  of  the  town  council  in  the  navigation  trust  which 
Government  had  inserted  in  the  Navigation  Acts.  That  as  bridge  trustees,  the  town  councillors,  in 
their  anxiety  to  erect  a new  bridge  at  Stockwell-street,  which  is  totally  unnecessary,  ns  the  present 
bridge  is  perfectly  secure,  and  its  width  much  greater  than  the  crooked  lane  into  which  it  leads,  have 
implicated  the  Clyde  trustees  in  a submission,  on  an  action  of  damages  by  the  bridge  trustees  against 
the  Clyde  trustees,  for,  by  their  operations,  having  affected  the  stability  of  that  bridge — an  allegation 
altogether  unfounded,  and  which  the  preamble  to  the  Act,  which  the  town  council  as  bridge  trustees 
this  year  procured  to  rebuild  the  bridge,  refutes ; and  which  the  bridge  trustees  would  never  dared  to  have 
advanced  in  a court  of  law.  The  aspect  of  this  submission  is  at  present,  to  the  Clyde  trustees,  of  the 
most  serious  character.  For  these  and  other  equally  cogent  reasons,  such  as  the  political  characler  which 
must  always  attach  to  a municipal  council,  and  which  ought  not  to  obtain  in  a trust  so  entirely  mercan- 
tile as  that  of  the  Clyde  navigation,  he  would  strongly  recommend  that  the  town  council  be  confined  to 
its  own  duties,  and  that  a new  Board  of  Clyde  trustees  be  constituted,  and  which,  he  respectfully  sub- 
mitted, should  be  taken  from  the  following  sources: — 

1st,  One  trustee  or  commissioner,  not  being  a town  councillor,  to  be  elected  once  in  every  two  years 
by  the  ten-pound  electors  of  the  16  municipal  wards. 

2nd,  Two  commissioners  to  be  named  by  each  of  the  Corporations  of  the  Merchants’ -house  and 
Trades’-house.  The  Lord  Provost,  the  Dean  of  Guild,  and  the  Deacon  Convener,  to  be,  in  addition, 
trustees  ex-officio. 

3rd,  The  Chairman  of  the  Chamber  of  Commerce,  tlie  Chairman  of  the  Corporation  of  Underwriters 
of  Glasgow,  and  the  Collector  of  Customs  for  the  port. 

Lastly,  Two  trustees,  citizens  of  Glasgow,  to  be  named  by  Government — twenty-eight  trustees  in  all, 
being  five  less  than  the  present  Board  of  thirty-three.  The  Lord  Provost  to  he  chairman,  and  the  power 
of  re-election  to  be  vested  in  the  constituencies ; and  that  the  Board,  so  constituted,  shall  have  the  entire 
and  sole  power  and  control  of  and  over  their  officers — over  their  secretary,  engineer,  treasurer,  and  col- 
lector; and  that  these  officers  shall  not  be  permitted  to  hold  any  other  office  or  place  of  emolument, 
either  under  the  Clyde  trustees  or  any  other  parties,  public  or  private;  and  all  other  inferior  permanent 
officers  in  like  manner.  A district  consulting  engineer,  named  by  the  Government,  would  be  a great 
benefit  in  assisting  with  his  advice  and  counsel  the  local  engineer. 

The  Commissioner,  after  thanking  the  gentlemen  for  their  attendance  and  the  information  they  had 
afforded,  said  he  had  only  now  to  pronounce  the  inquiry  closed  ; and,  whatever  inig-ht  be  his  opinion  as 
to  what  might  have  been  done,  or  was  still  wanted,  it  was  but  justice  to  say  that,  in  the  course  of  his 
experience,  he  had  never  found  any  river  so  improved  as  the  river  Clyde  and  the  harbour  of  Glasgow. 

{Adjourned.) 


No.  318. 

Return  by  the  Parliamentary  Trustees  of  tlie  River  Clyde  and  Harbour  of  Glasgow , of  Acts  of 
Parliament,  Reports,  Plans,  8>-c.,  relating  to  the  Port. 

Glasgow,  April  17,  1845. 

I-  “Titles  of  Statutes  under  which  the  Trustees  have  acted  and  now  act. 

1.  An  Act  passed  in  the  32nd  year  of  King  George  II., cap.  02,  intifuled  “An  Act  for  im- 
proving the  Navigation  of  the  River  Clyde  to  the  City  of  Glasgow,  and  for  building  a Bridge 
cross  the  said  River  from  the  said  City  to  the  Village  of  Gorbells.” 

2.  An  Act  passed  in  the  10th  year  of  King  George  III.  cap.  104,  intituled  “ An  Act  to  explain 
and  amend  an  Act  made  in  the  thirty-second  Year  of  the  Reign  of  King  George  the  Second, 
for  improving  the  Navigation  of  the  River  Clyde  to  the  City  of  Glasgow,  and  for  building  a 
Bridge  cross  the  said  River  from  the  said  City  to  the  Village  of  Gorbells.” 

3.  An  Act  passed  in  the  49th  year  of  King  George  III.  cap.  74,  intituled  “ An  Act  for 
explaining  and  amending  two  Acts  for  improving  the  Navigation  of  the  River  Clyde  to  the 
City  of  Glasgow.” 

4.  An  Act  passed  in  the  6th  year  of  King  George  IV.  cap.  117,  intituled  ce  An  Act  for  amend- 
ing three  Acts  for  enlarging  the  Harbour  of  Glasgow,  and  improving  the  Navigation  of  the 
River  Clyde  to  the  said  City  ; anil  for  other  Purposes  therein  mentioned.” 

5.  An  Act  passed  in  the  3rd  and  4lh  year  of  Her  Majesty  Queen  Victoria,  cap.  118,  intituled 
“ An  Act  for  further  deepening  and  improving  the  River  Clyde,  and  enlarging  the  Harbour 
of  Glasgow,  and  for  constructing  a Wet  Dock  in  connection  with  the  said  River  and 
Harbour.” 
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Appendix  C. 


Glasgow. 


No.  318. 

Return  of  Acts  of 
Parliament,  Re- 
ports, Plans,  &c. 


II. — The  Parliamentary  Plan  hy  James  Walker,  Esquire,  LL.D.,  F.R.S.  L.  & E.,  Civil  E„e- 
London,  deposited  with  reference  to  the  Act  3 & 4 Victoria,  cap.  IIS,  being  the  plan  under  wlM.’ 
the  operations  are  now  proceeding, — a copy  of  which  plan  is  now  sent.  l!Ca 


III. — Reports  by  Engineers,  of  which  copies  are  sent. 

1.  Reports  by  various  Engineers  from  the  year  1*752  to  the  year  1834. 

2.  Report  by  Mr.  David  Logan,  civil  engineer,  in  1835. 

3.  Report  by  Janies  Walker,  Esq.,  civil  engineer,  1S36. 

4.  Report  by  John  Scott  Russell,  Esq.,  1838. 

5.  Report  by  Mr.  William  Bald,  civil  engineer,  1844. 

N.B.  The  Trustees  are  not  aware  of  any  “ complaints"  as  to  the  defects  of  the  harbour  although 
a general  desire  has  been  expressed  by  the  trade  for  a more  enlarged  harbour  accommodation  ° 


To  the  Hon.  H.  Manners  Sutton. 


Returned  by 

A.  Turner,  Secretary  to  the  Clyde  Navigation. 


No.  319. 


No.  319. 
Smeaton,  on  the 
deepening  of  the 
Clyde. 


Report  of  J.  Smeaton,  Esq.,  C.E.,  relative  to  the  Deepening  of  the  Clyde. 


Facts  relating  to  the  River  Clyde. 

September  3,  1755. 

1.  September  3,  1755,  being  the  third  day  after  the  equinoctial  full  moon,  the  river  low  after  a 
drought,  and  the  wind  easterly,  the  Clyde  was  sounded  upon  twelve  different  shoals  between  Glasgow 
and  Renfrew,  both  at  low  and  high  water.  The  two  shoalest  places  were  at  the  Hirst,  a little  below 
Glasgow,  and  Point-house  Ford  ; the  former  having  one  foot  six  inches,  and  the  latter  one  foot  three 
inches  at  low  water.  The  soundings  at  the  three  lowest  shoals — viz.  Marlin  Ford,  Blarthill  Sand,  and 
Spoydoch  Ford,  near  Scotstown — were  one  foot  six  inches  each.  At  high  water,  the  same  day,  Spoy- 
docli  had  six  feet,  Blarthill  four  feet  nine  inches,  Marlin  Ford  four  feet  nine  inches,  Point-house  Ford 
three  feet  eight,  and  the  Hirst  three  feet  three  inches. 

2.  The.  declivity  of  the  river  appeared  very  gentle  even  upon  the  shoals,  and  almost  stagnant,  as  to 
appearance,  at  the  deeps. 

3.  That  Marlin  Ford  is  the  only  firm  ground  between  Point-house  Ford  and  Spoydoch. 

4.  That  the  River  at  Marlin  Ford  is  not  more  than  684  feet  wide. 

5.  That  the  River  at  Spoydoch  is  884  feet  wide. 

6.  That  the  ordinary  neap  tides  are  sensible  at  Glasgow  bridge. 

7.  That  at  Marlin  Ford  the  ordinary  qeap-tides  rise  two  feet,  so  as  to  make  three  feet  six  inches 
depth  of  water  there. 

8.  That  at  Spoydoch  the  ordinary  neap-tides  rise  two  feet  six  inches,  so  as  to  make  four  feet  water 
there. 


9.  That  at  Marlin  Ford  the  shores  are  bold  and  full,  particularly  on  the  south  side. 

10.  That  at  Spoydoch  the  shores  are  flat  and  low,  particularly  on  the  south  side. 

11.  That  Blarthill  sand  is  a ridge  of  quicksand,  of  small  extent. 

12.  That  Spoydoch  Shoal  is  a ridge  of  hard  gravel,  of  small  extent. 

13.  That  the  pool  or  deep  between  Marlin  Ford  and  Barthill  Shoal  contains  a sufficient  depth  of 
wa  e/  keeP  UP  vessels,  as  usually  come  up  the  Clyde,  afloat  at  low  water. 

ic  me  e°m  ^?,ut~b°llse  Ford  to  Marlin  Ford  is  almost  one  continued  shoal  of  light  sand. 

15.  Ihat  the  navigation  is  free  at  ordinary  neap-tides,  as  far  as  Spoydoch  Shoal,  for  vessels  that  do 
not  draw  above  four  and  a half  feet  water. 

From  a due  consideration  of  the  facts  above  recited,  it  appears  to  me  that  Marlin  Ford  is  the  most 
proper  place  for  a lock  and  a dam,  in  order  to  secure  four  and  a half  feet  water  at  all  times,  up  to  the 
quay  at  Glasgow.  My  reasons  for  this  opinion  are  as  follows 

1.  Blarthill  and  Spoydoch  Shoals  being  the  only  places  below  Marlin  Ford  where  the  vessels  are 
? If6  re° c i\°f  at  neap-tides  (f.  15),  and  these  being  defective  but  by  half  a foot,  or  at  most  nine 
inches  (t.  a),  I apprehend  both  these  will  be  remedied  by  the  proposed  work  at  Marlin  Ford  : for  (f.  6 
_ . , , f neap-tides  are  sensible  at  Glasgow  bridge,  and  rise  two  feet  at  Marlin,  a large  body  of 

water  must  at  these  times  flow  into  the  river  from  Marlin  to  Glasgow,  which  will  be  stopped  by  the 
=3?™  -.aTr:  h!,COriSeque,lc,e  that  may  be  expected  will  be,  that  the  tide,  being  prevented  from 
J?  v . Se  r,VjrLW1  accumulate  for  some  miles  below  the  dam,  and  rise  at  least  one  foot 

snffir.i»n^  nfB  arhll-  a"u  Spoydoch  Shoals  *ban  it  otherwise  would  have  done,  and  thereby  make  a 
of  wa‘er  for  the  vessels  to  go  over  them  at  neap-tides.  That  this  will  be  the  case  in  some 
experience.  But  suppose  the  worst— Ihat  the  increase  of  tide  upon 
rared  hv  ™ !ll;rl  °f  niM  illcl>'s.  "hich  is  requisite,  these  shotds  might  easily  be 

i ihtwyu  , n L « ; Sl“"1  ■*  B1‘tlhil1' il  <■  » narrow  ridge  of  quicksand  (f!  11),  which 

“ tb*  efrength  of  the  current,  in  the  flux  and  refine.  of  the  tide?  As  therefore  the  dam 

wi  lifdf  L ' CU  the.cu"'e”t  made  by  the  tide  at  this  place,  in  all  probability  this  ridge 

th^h™ S ''’d1!'001”'  efficiently  deep.  But  in  case  this  should  not  come  to 

rSttoetio^ h ? !"?'  hy  br0"!?h‘  On™  either  side  of  the  ri.er,  so  as  to  make 

the  sand  to  th  Sh°^  ’ jblcb’  b)  confining  the  current  at  low  water,  will  be  sure  to  carry  away 

beh?en  wl  isc  n‘hrX7f-  method  of  making  these  weirs  is  by  a double  hedge*  filled 

and  tlipv  *irp  ovAmi-j  S °neIS’  ln  manner  that  is  represented  at  the  tail  of  the  proposed  cut, 
know,,  Lj  r VJrJ  rate  expense.  The  construction  of  weirs  in  like  cases  is  a thing  well 


known  nnri  ’ ’’  jV  ‘.Vrv"',“.lc “peuae.  j.ne  construction  of  weirs  in  like  cases  is  atmngweu 
cansTof  ^ navigable  rivers  in  England.  As  to  the  Spoydoch  Shoal,  the  evident 

fconsidL  nn-  th?  wManCe  ,S  hardne.ss  the  groand  (f.  12),  which,  being  a ridge  of  stony  gravel, 
been  °f  the£1Ver  m th‘s  Place>)  "either  the  reflux  of  the  tide  nor  the  spates  have 

broad  f oh  l l 3 k aWayJ  blU  “ at  water  it  is  only  18  inches  deep,  and  the  ridge  not 
broad,  a channel  may  be  cut  at  small  exnense.  in  nnco  it  A„a„a  u„n-  „ f J.’  o .Wner. 


for°the  ves^to  Cl?  0t  .snjaII,  fxPense,  in  case  it  is  needed,  half  a foot  or  9 inches  deeper, 

the  river  will  nr,  doWS  ..lrou^'.  .j^nd  th,s  cbannel  will  preserve  itself  open,  as  the  chief  current  of 
tne  river  will  go  down  it,  especially  at  low  water.  1 

2ndly.  As  the  river  at  Spoydoch  is  almost  one-third  wider  than  at  Marlin  (f.  4 and  5),  and  as  it 
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will  be  requisite  to  raise  the  dam  at  Spoydoch  1 foot  higher  than  at  Marlin,  in  order  to  give  the  same 
water  upon  the  Hirst  (f.  1);  as  likewise  the  ground  is  less  proper  for  building  coffer-dams  at  Spoy- 
doch, and  attended  with  oilier  inconveniences,  I judge  it  will  cost  2000Z.  more  to  perform  the  work  at 
Spoydoch  than  will  be  necessary  in  case  it  is  performed  at  Marlin  Ford. 

3rdly.  The  shores  being  much  more  low  and  flat  at  Spoydoch  than  at  Marlin  (f.  9 and  10),  the 
ground  adjacent  to  the  former  place  will  be  much  more  liable  to  damage  by  the  spates,  as  the  surface 
of  the  ground  on  the  south  side  will  be  less  than  2 feet  higher  than  the  surface  of  the  water,  when 
raised  by  the  dam  to  the  necessary  height. 

4thly.  The  dam,  &c.,  ought  not  to  be  higher  than  Marlin  Ford,  because  there  is  no  firm  ground  to 
place  it  upon,  till  Point-house  Ford  (f.  3),  which  is  so  far  up  the  river,  that  the  neap-tides  would  be 
too  far  spent  in  running  up  thither,  to  produce  a sufficient  accumulation  to  carry  the  vessels  over  the 
flats  that  reach  almost  the  whole  distance  from  Marlin  to  Point-house  (f.  4). 

As  the  declivity  of  the  river  at  low  water  is  very  gentle  (f.  2),  and  as  the  rise  of  the  tide  at  Marlin 
was  1 foot  6 inches  greater  than  at  Hirst  (f.  1),  we  may  conclude,  that  if  a dam  be  raised  at  Marlin 
as  high  as  the  top  of  the  tide,  that  this  will  pen  the  water  upon  the  Hirst  to  3 feet  3;  and,  of  con- 
sequence, if  a dam  of  6 feet  is  built  at  Marlin,  this  will  raise  the  water  at  the  Hirst  to  4 feet  6 ; and 
allowing  the  water  to  run  over  the  dam  in  a sheet  of  3 inches  thick,  this  will  make  at  the  Hirst  4 
feet  9 inches:  for  the  high-water  mark  atMarliu  may  be  somewhat  below  the  dead  level  of  the  high- 
water  mark  at  the  Hirst;  yet  as  current  waters  always  require  a declivity,  I apprehend  we  may  safely 
rely  upon  it,  that  a dam  raised  6 feet  at  Marlin  will  always  secure  at  least  4 feet  6 over  the  Hirst 
Shoal.  Butin  case  the  water  should  prove  a little  defective  at  the  Hirst,  which  is  the  only  place 
where  it  can  happen,  as  the  bottom  there  is  a stony  gravel,  it  may  be  deepened  6 inches  at  a small 
expense,  and  the  channel  will  keep  open  for  the  same  reason  as  at  Spoydoch.  But  even  if  it  should 
be  found  requisite  to  raise  the  water  higher  at  Marlin  than  6 feet,  I apprehend  it  would  be  more 
eligible  to  do  it  by  adding  a water-board  of  6 or  8 inches  to  the  crown  of  the  dam,  which  may  be  made 
use  of  in  dry  seasons,  and  taken  away  in  whiter,  when  not  needed,  as  is  done  in  many  places  in  Eng- 
land, rather  than  endanger  the  flooding  of  the  adjacent  grounds  by  raising  the  main  body  of  the  dam 
too  high. 

Between  Marlin  Ford  and  Blarthill  Shoal  is  an  extensive  deep  or  pool,  capable  of  keeping  the 
vessels  afloat  at  low  water  (1. 13).  It  therefore  seems  proper  to  lay  the  kyles  and  floor  of  the  lock  4i- 
or  5 ieet  below  the  low-water  mark,  and  to  dig  the  cut  below  the  lock  to  the  some  depth;  and,  by 
letting  off  the  water  at  the  lock,  to  scour  a clear  passage  at  the  tail  of  the  cut,  so  that  the  vessels  may- 
pass  and  repass  from  the  lock  to  the  deep  at  low  water,  which  will  serve  as  a basin  for  the  vessels  to 
lie  in,  ready  -to  take  the  first  of  the  tide  in  order  to  pass  the  shoals  below. 

The  lock  walls  are  designed  to  be  faced  with  well  broached  ashlar,  and  backed  with  rubble  to  5 feet 
thick  at  a medium,  and  the  whole  filled  solid  with  cement  of  terras.  The  width  is  proposed  to  be  18 
feet  in  the  clear,  and  to  take  in  a vessel  of  70  feet  long,  which  is  sufficient  to  let  pass  a flat-bot- 
tomed lighter,  at  4^  feet  draft  of  water,  of  above  70  tons,  or  to  let  pass  a sloop  or  brig  of  above  100 
tons,  when  there  is  water  in  the  river  to  admit  it. 

The  dam  is  designed  to  be  faced  with  well-broached  setters  in  regular  courses,  aud  well  filled  and 
packed  with  rubble,  but  the  whole  laid  without  mortar.  The  water  is  to  be  prevented  from  leaking 
through  the  stoue-work  by  a sheating  of  boards  through  the  heart,  raised  upon  a file  of  blank  piles, 
driven  so  as  to  be  water  tight.  The  breadth  of  the  dam  at  the  base  is  intended  to  be  18  feet,  and  the 
setters  to  be  footed  at  each  side  upon  a half  tree  of  wood,  well  secured  with  rows  of  piles.  And  to 
prevent  the  natural  gravel  from  washing  from  under  the  work,  the  lower  half  tree  is  to  be  furnished 
with  a sheet  of  dove-tailed  plank  piles;  and  the  four  rows  of  piles  being  all  connected  together  by 
cross  straps  of  wood,  so  that  no  part  can  give  way  without  the  whole  being  torn  up  together,  the 
stonework  will  become  immoveable. 

J.  Smeaton. 


No.  320. 


Report  of  John  Golborne,  Esq.,  relative  to  the  Deepening  of  the  River  Clyde  and  Harbour  of 
Port  Glasgow. 


Chester , Nov.  30,  1768. 

Pursuant  to  the  directions  of  the  magistrates  of  the  City  of  Glasgow,  I went  to  Port-Glasgow, 
and,  having  examined  the  state  of  that  harbour,  find  the  basin  much  filled  up  with  mud  brought  in 
with  the  river,  which,  in  time,  will  be  totally  lost,  if  some  means  are  not  used  to  scour  it  away. 

In  order,  therefore,  to  remove  it,  I searched  the  adjacent  heights,  and  found  a stream  of  water, 
which  at  present  supplies  a mill  near  the  town ; this  water  may  be  easily  conveyed  to  the  basin,  and, 
by  strengthening  and  raising  dams  of  two  reservoirs,  such  a quantity  of  water  may  be  pent  up  there 
as  will  be  sufficient  to  scour  the  basin;  but,  previous  to  this,  I would  recommend  that  a pier  be  ex- 
tended down  the  middle  of  the  basin,  opposite  the  entrance,  which  would  be  of  great  utility,  as  four 
vessels,  two  on  each  side,  might  discharge  at  the  same  time.  I would  also  propose,  that  two  sluices, 
one  on  either  side  of  the  pier,  should  be  fixed  in  the  wall  of  the  present  quay,  to  make  a scour  at  low 
wa*fr»  ^ which  a channel  on  either  side  of  the  pier  would  be  constantly  kept  open. 

"his  basin,  indeed,  might  be  converted  into  a wet  dock,  by  strengthening  the  north  wall,  and  fix- 
ing  a pair  of  gates  on  the  entrance  to  pen  up  the  tides ; but,  as  the  common  spring-tides  do  not  flow 
more  than  ll£  feet,  there  would  scarcely  11  feet  of  water  flow  into  the  dock,  which,  I humbly 
conceive,  would  be  sufficient  for  the  generality  of  vessels  using  that  port. 

If  it  should  be  thought  advisable  to  carry  this  scheme  into  execution,  a pier  may  be  extended  1200 
eet  from  the  Castle  of  Newark  towards  low  water,  which  would  form  a very  capacious  basin  for 
vessels  to  lie  in.  But  as  I am  an  entire  stranger  to  the  trade  of  this  port,  the  utility  of  a wet  dock  and 
e capacity  of  the  basin  must  be  determined  by  those  conversant  with  it. 

T»  P^an  th®  Fiver  Clyde,  now  before  me,  I find  that  the  first  obstruction  to  navigation  is 

umbuckFord.  That  the  river  divides  itself  into  two  channels  opposite  to  Longoch  Point — one  pro- 
ceeding nearly  in  a right  line,  the  other  being  very  crooked,  after  running  nearly  a mile,  joins  the 
north  channel.  That,  from  the  said  junction,  the  depth  gradually  decreases  to  2 feet  at  the  point  of 
msion  where  a bar  extends  over  both  channels;  the  depth  then  gradually  increases  to  16,  IS,  and 
even  24  feet,  opposite  Dunglass  Castle. 
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The  next  shoal  is  Kilpatrick  Sands,  oil  which  there  are  not  more  than  2 feet  water  ■ from  h 
Nushat  Island  there  are  not  less  than  8 feet;  but  the  bed  of  the  river,  for  the  whole  leno-tl  l° 

island,  is  hard  gravel  and  large  stones,  which  the  current  cannot  penetrate,  and  at  each  pn'7i  * Ie 

not  more  than  2 feet  water.  * ere  are 

Blartliill-holm  Sands  and  Winholm  Sands  have  soft  sandy  bottoms,  1^  foot  deep  P i 
Marling  Ford,  Poimhouse,  and  the  Hirst,  have  hard  gravelly  bottoms,  and  are  2 feet  deeD*1^00*’ 
the  latter,  which  has  not  more  than  1 foot  of  water  on  it.  exrept 

The  River  Clyde  is  at  present  in  a state  of  nature,  and,  from  want  of  due  attention,  has  been  suff 
to  expand  too  much,  for  the  sides  in  most  places  being  much  softer  than  the  bottom,  the  curre  t h 
operated  there,  because  it  could  not  penetrate  the  bed  of  the  river,  and  has  by  that  means  tr  ,U  i • 
breadth  what  is  wanted  in  depth.  1 gained  in 

I shall  proceed  on  these  principles  of  assisting  nature  when  she  cannot  do  her  own  work  b 
moving  the  stones  and  hard  gravel  from  the  bottom  of  the  river  where  it  is  shallow ; and  bvcon/  T 
ing  the  channel  where  it  is  worn  too  wide,  for  quantities  of  sand  brought  down  by  the'  spates  f * 
banks  in  the  channel,  to  the  great  detriment  of  the  navigation.  orm 

The  first  and  grand  obstacle  is  DumbuckFord,  where  the  river  dividing  itself  into  two  channels  th 
re-fiowing  current  is  greatly  weakened,  and  the  bottom,  being  covered  with  a crust  of  hard  n-r’  I 
cannot  be  worn  down  to  a proper  depth  ; but  if  a jetty  were  extended  from  Longoch  Point  over  th 
south  channel  to  confine  the  current,  and  the  hard  crust  of  gravel  removed  by  dredging,  the  reflow’  t 
current  would  then  act  with  greater  force,  and  soon  grind  down  a deep  and  capacious  channel  ■ a"? 
this  must  plainly  appear  to  any  intelligent  person  who  casts  his  eye  over  the  plan  of  the  river  and 
observes  the  soundings,  because,  from  Port-Glasgow  to  the  foot  of  Durnbuck  Ford,  there  are  not  1 
than  12  feet  at  low  water;  but  from  the  place  where  the  channel  divides  itself  the  depth  graduall 
decreases  to  2 feet,  and  a bar  extends  over  both  channels ; hut  no  sooner  are  they  united°than  the 
depth  increases  to  16,  18,  and  even  24  feet  opposite  Dungluss  Castle.  Hence,  it  appears  that  if 
DumbuckFord  were  removed,  vessels  of  large  burthen  might  come  tip  to  Dunglass  Castle  at  quarter 
flood;  and,  were  a quay  constructed  along  the  river  side,  the  largest  ship  might” lie  afloat  there  at  low 
water  and  be  discharged  in  safety.  The  next  obstruction  is  Kilpatrick  Sands,  which  may  be  easily 
removed  by  contracting  the  channel ; but  I am  humbly  of  opinion  hat  Durnbuck  Ford  beiu"  removed* 
a greater  momentum  will  be  given  to  the  reflowing  current,  so  as  to  grind  down  those  s-inds  coil’ 
siderably ; however,  contracting  the  channel  will  remove  the  cause,  and  the  effects  must  cease.  From 
Kilpatrick  bauds  to  Nushat  Island,  we  have  from  10  to  8 feet  low  water.  Now,  as  the  snrinn-  tide- 
flow  6 feet,  and  the  neaps  4,  it  follows  that  there  will  be  14  feet  in  spring- tides,  and  12  feet  in  neans 
at  the  foot  ot  Nushat  Island,  and  this  depth,  in  all  probability,  would  have  extended  upwards  had 
not  nature  thrown  a bed  of  large  stones  and  hard  gravel  from  one  end  of  the  island  to  the  other  which 
the  current  cannot  remove,  so  that  there  are  not  above  2 feet  water  at  each  end  of  the  island.  * These 
stones  and  gravel  being  removed,  the  current  will  soon  grind  down  a deep  channel  ; let  us  only  sun- 
pose  5 feet,  and  as  the  spring-tides  flow  6,  and  the  neaps  four  feet,  it  follows  that  there  will  be  11  feet 
m spring-tides,  and  9 m neaps  at  the  Barns  of  Clyde.  Blarthill-I.olm  Sands  and  Winholm  Sands 
have  soft  sandy  bottoms,  and  will  be  removed  by  contracting  the  channel.  Marling  Ford,  Poimhouse 
and  theliirst,  have  hard  gravelly  bottoms,  which  must  he  removed  by  dredging  or  ploun-hiun-  ’ 
By  these  means,  easy  and  simple  in  themselves,  without  laying  a restraint  on  nature,  f humbly  con- 
cave  that  the  River  Clyde  mny  be  deepened  so  as  Id  have  four,  or  perhaps  five  feet  depth  up  to  the 
Broomielaw  at  low  water ; and  I am  humbly  of  opinion,  that,  by  removing  these  several  obstructions, 

,°h  ’ be>°"'md  considerably.  Let  us  suppose  one  foot  only.  By  general 

f“""1  “ V fWcrcnec  of  two  fee.  only  between  the.  rise  of  spring  and  neap-tides  in  the  river 
Jh/ii  TW  1 ?i-T"  j" Z h'r,iis  “ “f  ““'ly  three  feet,  and  I shall  endeavour  to  account 

for  h The  tide,  at  foil  and  change,  flows  till  twelve  oclock  at  1’ort-Glosgovv,  and  till  two  at  the  Broomie- 
i ' IS,  ‘"•'i  heirs  difference  in  tile  lime  of  high  wafer  at  those  places,  or,  in  other  words, 
it  has  ebbed  two  feet  at  Fon-lilosgow  before  it  is  high  wider  at  the  Broomielaw.  Now,  the  sprino-tides 
!?“UC1  !”ore  3“l<M,y  ‘lia"  the  neaps,  rise  three  there;  but  the  latter,  not  being  impelled  with 
‘to.,not(I“',so  qnieh,  and  couseqnentl,  are  not  raised  so  high,  .ml  the 
fe„nveT  con,rlbot“  »«  * little  10  this  evil,  because  the  tide,  having  but  a given  time 
i,»JU  f ■!,  large  space  before  the  refills  comeson.  When  the  river  is  confined  to  a 
by  ' 18  ,“,erm“lial'  sPace  will  be  filled  up  with  sand  carried  down  by  the  spates 

Sean,  J Si  by  be  tides,  and  become  firm  land.  In  proportion,  then,  as  this  happens,  the 
rive?  | hr'1!  1 16  ^roomleiaw,  so  ns  to  bear  a due  proportion  with  tile  olher  pans  of  the 
neans  !“f° r * °?s.er,ted'  ,‘hat  the  surface  of  the  low  waler  would  be  lowered  one  foot,  and  the 

f higher  these  added  lo  four  feet,  the  depth  at  low  water,  make  sis  feet  at  neap, 
j ...  j . . es.at  t^ie  Broomielaw.  From  the  observations  I made  during  my  short  stay, 

the  - ’ • • “ • • • 

eonsiderebly  higher wt  the  B^TmhtaT  SShi  matter  worthy  of  otte'ntion. 


y.„  . .V.  r 101,1  me  ooservauons  1 made  during  my  snort  stay, 

with  the  Frith  pw.  in,  " £omlnSi  ^’om  sea  has  not  an  ample  and  sufficient  communication 

S°Ulda?eUer  inIet  be  t0  M humbly  conceive  that  it  would  flow 

CObZ  YLi  f,  r Br,00m‘daw-  This  isa  matter  worthy  of  attention. 

I mus*  heir  Wvp  In  imate  fhe  c.xPense  of  the  several  works  necessary  to  improve  the  navigation, 

so  coLhcfted  a "t’  hat  11  iS  difficult’ if  not  impossible,  to  be  very  exact  in  estimates  of 

human  understanding  can  i^iih!.  T ^ contillually  subject  to  the  tide  an.l  sundry  accidents  which 
vet  it  mav  so  hannen^tlmt  th  rforesee  nor  prevent;  and  though  I have  made  an  allowance  for  them, 
nevertheless  thereat  advtn t«  eXf,en.se  may  exceed  th.e  sums  set  down  in  the  following  estimate; 
"•reatlv  overbalance  the  evn  £e  hat  ™ust  ar»se  from  it  to  the  City  of  Glasgow  will,  I flatter  myself, 

0reauy  overbalance  the  expense,  should  it  even  cost  10,000/.  J D ’ 

An  Estimate  of  the  Expense  of  Improving  the  Navigation  of  the  River  Clyde. 


To  extendin' "r  ^ iettias> ')einS'  elght  miles,  at  400/.  per  mile  • 

To  cmit^no-  .i^h  ,L°Tfh  Poiut  over  South  Channel  . 
lo  contracting  the  channel  at  Kilpatrick  sands 

1°  dredging  and  deepening  Dumbuok, Ford  . 

lo  dredging  and  deepening  the  other  fords  . 

To  ST!'”!  tb|ree  S!k  °fr,ntSrt0  carry  stones,  -at  80!.  each  .'  .'  .' 

To  20  per  cent,  on  the  whole,  for  unforeseen  events, .utensils,  and  engines. 


£. 

3200 

1260 

1000 

500 

1000 

240 

1440 
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appointed  to  inquire  into  TIDAL  HARBOURS. 


Estimate  for  making  the  present  Basin  at  Port-  Glasgow  into  a 

To  10,320  feet,  at  8 d.  per  foot 

To  1560  yards  of  Masonry,  at  Is.  per  yard  .... 

To  1200  ditto  of  earth,  at  Ad.  per  yard 

To  a pair  of  gates,  &c.,  &c.  ....... 

To  digging  down  and  staunching  round  the  dock 
To  unforeseen  events,  utensils,  &c.,  at  15  per  cent.  . . . 


hck. 

Appendix  C. 

£. 

Glasgow. 

. 344 

. 78 

No.  320. 

. 35 

Golborne  relative 

500 

to  the  deepening  of 

150 

the  Clyde. 

166 

£1273 

If  this  basin  is  converted  into  a wet  dock,  there  must  be  a harbour  for  ships  to  lie  in,  and  a very 
commodious  one  may  be  formed  (as  I have  before  observed)  near  the  Castle  of  Newark,  by  building 
a pier  1200  feet  long,  15  high,  and  50  wide.  On  the  top  a quay  must  also  be  built,  to  extend  300  feet 
Ion"-  towards  the  present  dry  dock.  The  expense  will  be  as  follows  : — 


x. 

To  54,000  feet  of  ashlar  work,  at  8 d.  per  foot 1S00 

To  9000  yards  stone-work,  at  2 s.  6 d.  per  yard 1125 

To  31,200  yards  of  earth,  at  Ad.  per  yard 520 

To  4600  yards  of  paving,  at  Gel.  per  yard 105 

To  unforeseen  events,  utensils,  and  engines,  at  10  per  cent,  on  the  whole  . 354 


£3904 


There  also  will  be  a necessity  for  bringing  down  a stream  of  water  to  keep  open  and  cleanse  the 
harbour  and  wet  dock,  the  expense  of  which,  with  proper  sluices,  &c.,  will  amount  to  500 1.,  exclusive 
of  the  purchase  of  any  land. 


Converting  the  basin  into  a wet  dock  will  cost,  as  per  estimate  . . . 1273 

The  pier 3904 

To  bringing  down  a stream  of  water  to  scour  the  harbour  . . . 500 


£5617 

Having  observed,  in  the  former  part  of  my  report,  that  I much  doubted  whether  the  tide  flowed 
high  enough  at  Port-Glasgow  for  laden  vessels  to  get  into  the  dock  at  common  spring  tides,  there- 
fore, as  I cannot  recommend  that  scheme,  I shall  make  an  estimate  for  extending  a quay  or  wharf  200 
feet  from  the  present  quay  into  the  basin  opposite  the  entrance : — 


x. 

To  2850  feet  of  ashlar  work,  at  8 d.  per  foot 385 

To  160S  yards  of  stone  work,  at  2s.  6d.  per  yard  . . . . .201 

To  4860  ditto  of  earth,  at  Ad.  per  yard  . . . . . . .81 

To  800  ditto  of  paving,  at  6 d.  per  yard 20 

To  unforeseen  events,  utensils,  and  engine 59 


£646 

To  bringing  down  a stream  of  water  to  scour  the  harbour  . . ...  500 

£1146 

To  bringing  down  a stream  to  scour  the  harbour,  and  the  expense  of  projecting  a quay'  or  wharf 
into  the  basin,  amount  to  1146/.,  which  I apprehend  will  tend  greatly  to  the  improvement  of  the  pre- 
sent harbour,  if  it  is  found  to  be  sufficiently  capacious. 

John  Golboune. 


No.  321. 

Report  by  J.  Watt,  Esq.,  to  the  Magistrates  and  Council  on  the  State  of  the  River. 

Glasgoio,  October  20,  1769.  j^o.  321; 

Agreeably  to  the  desire  of  the  magistrates  of  Glasgow,  I have,  accompanied  by  Mr.  James  Berry,  Watt,  on  the’ State 
examined  the  declivity  of  the  bed  of  the  River  Clyde,  from  the  B'roomielaw  Quay  to  Dumbuck  Ford,  of  tbe  River,  1769. 
according  to  Mr.  Golborne's.directions., 

As  there  is  no  certainty  of  being,  able  to  return  exactly  to  the  same  place  of  any  ford,  I thought  it 
necessary  to  set  out  from  some  fixed  point,  and  made  choice  of  the  stone  in  the  quay,  which  is  next 
to  the  paling  at  the  turnpike.  The  Hirst  Ford  is  lower  than  that  stone  eight  feet.  The  following, 
table  shows  how  much  the  other  fords  are  lower  than  the  Hirst : — 

Ft,  In. 


The  lower  end  of  the  Hirst,  opposite  to  the  Brewery  Quay  . . .0-10 

The  top  of  the  Windholm  Sand  ........  0 6 

The  lower  end  of  Govan  Ford,  which  is  a continuation  of  the  above  sand  . 1 7 

The  Pointhouse  Ford 0 1 1£ 

The  highest  part  of  Holm  Sand 13 

The  lowest  part  of  ditto  .....  ....  1 9 

The  Marling  Ford 2 3 

The  BlarthiU  Sand 2 2 

The  PudYock  Ford 1 

Tbe  upper  Nushat  Ford 3 9 

The  lower  ditto,' a little  above  Dalmuir- Bay 4 5 

The  bottom,  300  yards  below  ditto  ..»••••  7 5 

Erskine  Sands 5 10 

The  lower  water,  100  yard's  below  the  lower  Cairn  at  Dumbuck  .40 

The  highest  part- of  Dumbuck  Ford  ...••••  5 5 


3 12 
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Appendix  C.  The  depth  opposite  to  Dung-lass  Castle  at  low  water  is  12  feet,  and  there  are  some  holes 

deeper,  yet  that  is  what  may  be  called  the  general  depth.  Being-  obliged  to  take  the  fords  •m  , 1 

Glasgow.  course  of  levelling,  it  was  impossible  for  me  to  be  at  them  all  exactly  at  high  or  low  water  t'u  tle 
No~32I  however,  made  the  following  observations  on  some  of  the  most  important  of  them,  and  added^’ 
Watt,  on  the  State  accoimts  ?iven  of  lhem  by  Mr-  Smeaton,  who,  in  the  year  1755,  took  the  depth  at  high  and  low  L!„ 
of  the  River,  1769.  *“  the  same  spring  tide,  in  all  the  fords  from  Pudzock  to  the  Hirst ; and,  in  1758,  took  the  differ*  ’ 
of  those  from  Pudzock  to  Dumbuclc.  I apprehend  his  observations  to  be  very  accurate,  »nd  ,Ce 
depended  on. 


ot  those  from  Pudzock  to  Dumbuclc.  I apprehend  his  observations  to  be  very  accurate  and  ] 
depended  on.  > o be 

1st.  On  Tuesday  last,  being  a spring  tide,  the  river  very  low,  I found  that  at  low  water  there  w 
on  the  Hirst,  1 foot  and  2 inches  ; on  Windholme  Sand,  1 foot  5 inches  ; on  the  lower  end  of  j-.f8* 
2 feet  3 inches;  and  on  Pointliouse  Sand,  1 foot  4 inches.  At  high  water,  the  same  tide,  there  ' 
on  Martin  Ford,  5 feet  4 inches,  but  that  depth  was  of  small  extent,  increasing  above  and  below5’ 
54,  6,  and  7 feet.  This,  and  indeed  all  the  hard  fords  are  very  uneven  in  the  bottom,  which  mik-« 
difficult  to  ascertain  their  soundings.  u 

2nd.  In  the  preceding  tides,  where  the  river  was  not  quite  so  low,  I found  that  the  shallowest  place  of 
Dumbuck  Ford  (which  is  near  the  uppermost  cairn)  had  two  feet  water  at  low  water,  and  that  it  con- 
tinued near  that  depth  for  130  yards  or  thereabouts,  where  it  deepened  both  above  and  below  to  3 fJt" 
and  to  4 feet  at  the  lowest  cairn,  and  that  there  was  in  all  a space  of  600  yards  in  which  the  denih  i- 
not  more  than  3 feet.  1 s 

3rd.  Measuring  upwards  of  750  yards  from  the  lower  cairn,  there  is  a rise  in  the  surface  of  the 
water  of  10  inches,  which  makes  this  the  greatest  declivity  in  the  river. 

4th.  It  appears  from  Mr.  Smeaton’s  observations,  and  the  above  levels,  that  the  tide  in  the  unner 
part  of  the  river  rises  above  the  true  level,  particularly  after  it  passes  the  Pointliouse. 

5th.  These  levels  differ  from  a level  taken  by  Dr.  Wilson,  as  far  as  the  Marlin  Ford  in  the  year 
1758.  Dr.  Wilson’s  notes  of  the  particulars  of  that  level  are  fallen  by,  but  as  far  as’ he  or  I can 
recollect,  he  did  not  set  out  from  the  highest  part  of  the  Hirst,  having  been  misinformed  concemiis-r 
the  place  of  that  shoal,  he  has  been  so  kind  as  to  accompauy  me  to  an  examination  of  the  level  as  far 
as  Marlin  Ford,  which  we  find  to  be  as  hereby  given. 

Here  follows  the  tide  as  taken  by  Mr.  Smeaton  : — 

High  Water.  Low  Wafer.  Difference 

Ft.  In.  Ft.  In.  Ft.  In.1 
The  Hirst  . . .3  3 1 3 0 0 

Pointliouse  . . .3  8 1 6 0 5 

Holm  Sam!  . . . 4 0 1 6 0 9 

Marlin  Fcrd.  . .40  16  16 

Blarthill  Sand  . .49  16  16 

Pudzock  . . .6  0 1 6 2 9 

By  Mr.  Smeaton’s  observations  in  1758  the  differences  of  the  other  fords  from  the  Hirst  are- 

Ft.  Iu. 

The  Upper  Nusliat  . . . 3 ' 5 

The  Lower  Nushat  . . .41 

Erskine  Sands  . . . 84 

Dumbuck  Ford  . . .51 

'’“'’''j  VI  lha, coun!e.  of  lbis  sur',ey.  much  indebted  to  Mr.  Berrj's  knowledge  of  the  river  and 
fords,  and  the  observations  formerly  made,  and  also  for  bis  assistance  iu  the  present  observations. 

. „ James  Watt. 


Rep°rt  by  J.  Golborne,  Esq.,  C.E.,  relative  to  the  Improvement  of  the  River , and  Estimate. 

_,  .,  No.  322.  _ Chester,  September  7,  1781. 

Improvement  oHhe  to  the  Broom£f!fo  ^ °f  GIas°ow  bein°  desirous  to  kl’ow  if  a greater  depth  of  water  could  be  brought 
RivPe?  aUhSr  annua? tnndS’,  -°  T8Cei2e.  V6SSels  tradinS  t0  EnS'and  a£d  Ireland,  I attended  them 

work  in  sneb  mod  7 mir?  and  ,l  8a,e  me  8*“  Aasure  and  satisfaction  to  find  the  general 

w“e  filled  on fnd levied™' ? observe  'bat  the  spaces  between  many  of  the  jetties 

river  ■ for  in  nrnnn  t‘  In  ^SS’in  tbe  8reat  emolument  of  the  proprietors,  and  advantage  of  the 
tad-fiocS  5 5,dn  611  up.  “d  bec0,”e  '“d. the  neap-tides  will  rise  higher," and  the 

jetties  in  some  marts  end  1 A aCt  Wltb  greater  force  on  the  bottom,  so  that  by  lengthening  the 
h7  'a  hfbees.  a greater  depth  maybe  Obtained , but  in  doing  this 
hurtful  to  navigation  ■ and  y u mtdce.  them  project  irregularly,  as  eddies  would  be  thereby  formed 

finin  “ he  ri™  that  i’n  f p’  ”"™“d  ^ "f  the  goid  effects  that  would  arise  ftom  cos- 

coined  to  a o™™  b endtb  f ?*Porl>  dated  November,  176sT  are  these  words  When  the  river  is 
by  the  spates  and  silt  hrnno-ht  nit,  'fv’  7 lntermediate  space  will  be  filled  up  with  sand  carried  down 
the  neaps  will  rise  hitrher  and  become  firm  land  ; in  proportion  then  as  this  happens, 


the  neans  will  rice  t, i ,_u ...  ,,  ’ ,,  oecome  hrm  land  ; m proportion  then  as  this  happens, 

c Ase  Sli?  L ne,7be ar  L f ‘ 1 ™st  add  this  will  continue  to  iu- 

si.t  brought  1 °bSe"e  i0  m“y  phC“  lhal  7 

ail  such  narts  thev  should  he  r - a , any  laised  the  land,  so  as  to  cover  and  bury  the  jetties.  Iu 

for  I find!  by  experience. that  riven  5“  !“d’  ,,hicb  ™uld  b“v?  a 


This  is  strono-lv  illnotniLrt  1 liaYea  cleP*-h  in  proportion  to  the  height  of  their  shores, 

head  of  the  White  Ineh^ti  '“‘“"“a  * the  Clyde,  particularly  in  the  Holm  Sands,  at  the 

Sel,  owiul  lo  its  low  rii t ,7  . °h  ’°W  »>™  “ P™P«  depth  is  with  difficult,  maintained,  en- 

flowed  whtch  confinino-  th  * ereas  a little  higher  up  there  is  a bold  shore  not  subject  to  be  over- 
”ewe  that  ihe’cSmo.  .!  n b“Ps  °Pa»  *•»  Jeep  channel.  It  gave  me  great  pleasure  .0  oh- 

The  tide  ebbs  considenhlv  Inw  “c.  bas  considerably  increased  its  depth  since  I removed  the  Ford, 
feet  at  least.  In  September  1772  I waf^ d* }?'  fO*  KilPatrick  Sands  are  hereby  worn  down  two 
Dumbuck  Ford  fi  i ’ J onrfSrdeS  red  tke  mao‘strates  to  estimate  the  expense  of  making 
JJumbuck  Ford  6 feet  deep  and_800  feet  wide  at  low  water;  the'  estimate  amounted  to  2300/. 
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J contracted 'to' do  it  for  that  sum,  though  I was  somewhat  intimidated  by  Mr.  Smeaton’s  Report, 
who  had  visited  it  in  1758,  and  after  stating  sundry  facts  draws  this  conclusion — “ From  a due 
consideration  of  the  facts  above  mentioned  I am  of  opinion  as  follows:  That  the  deepening  of  Dum- 
buck  Ford  6 feet  to  make  14  feet  of  water,  or  even  4 feet  to  make  12  feet  at  common  tides, 
with  a sufficient  channel  for  ships  to  the  length  of  more  than  half-a-mile,  (being  in  the  tide 
way,)  will  be  a work  not  only  of  great  time  aud  labour,  but  will  be  attended  with  an  expense  which  is 
not  easy  to  compute,  and  even  when  once  computed,  it  is  not  certain  whether  it  will  be  kept  open  ; 
for  as  the  north  channel,  wherein  this  operation  is  the  more  practicable,  is  chiefly  sand  and  slush,  it 
has  most  probably  been  formed  from  the  flux  and  reflux  of  the  tides,  and  if  so,  will  most  certainly 
form  again;  all  known  methods  for  the  prevention  thereof  being  perfectly  uncertain  in  so  open  a place 
and  so  much  in  the  tide’s  way.”  I began  this  work  on  the  1st  day  of  June,  1773,  and  finished  it  in 
the  beginning  of  November  following,  to  the  satisfaction  of  the  magistrates,  who  on  sounding  did  not 
find  less  than  seven  feet  of  water  on  it;  and  on  sounding  it  again  with  the  magistrates  on  the  8th 
day  of  August,  1781,  at  low  water,  we  had  the  pleasure  to  find  no  less  than  14  feet;  for  the  jetty 
which  I had  carried  over  the  south  channel  turned  the  current  so  effectually  down  the  north  channel, 
and  the  machines  which  I used  having  cut  through  the  stratum  of  clay  into  the  sand,  it  was  in 
many  places  from  20  to  22  feet  deep ; and  there  is  no  doubt  that  deep  water  may  be  brought  up  to 
the  foot  of  the  Nushat  Isle,  by  contracting  the  channel,  so  as  to  be  capable  of  receiving  vessels  of  200 
or  300  tons  burthen,  which  would  certainly  be  of  great  advantage,  not  only  to  the  city  of  Glasgow,  but 
also  to  the  Great  Canal,  when  it  shall  be  made  to  communicate  with  the  River  Clyde.  If  I am  rightly 
informed,  two-thirds  of  the  tonnage  will  arise  from  coal.  If  this  be  a fact,  all  possible  encouragement 
should  be  given  to  that  trade,  and  if  vessels  of  burthen  should  come  up  to  Kuightswoud  Quay  aud  load 
coal,  the  income  of  the  tonnage  would  be  thereby  increased,  probably  so  as  to  pay  the  extra  expense, 
and  in  other  respects  be  of  great  public  utility.  I would,  therefore,  propose  that  the  river  should 
be  deepened  three  feet  from  the  foot  of  the  Nushat  Isle  to  Knights  wood  Quay,  which  would  make  ten 
feet  of  water  to  that  place.  The  bottom  of  the  river  for  the  whole  length  of  the  Nushat  Isle  is  hard 
"•ravel  and  stones,  which  can  only  be  deepened  by  machines,  as  was  formerly  done  when  we  made  it 
seven  feet  deep.  But  as  ten  feet  are  now  required,  it  will  be  necessary  to  deepen  it  three  feet  at  least 
to  Knightswood  Quay,  and  two  feet  from  thence  to  the  Broomielaw  Quay.  In  order  to  obtain  this 
depth  ft  will  be  necessary  to  contract  the  channel  by  extending  the  jetties,  the  current  will  then  deepen 
the  soft  part,  and  when  the  bottom  is  hard  gravel  or  clay,  it  must  be  removed  by  the  machines.  It  it 
shall  not  be  thought  proper  to  raise  a sum  of  money  for  carrying  on  these  works,  let  an  estimate  be 
made  every  spring,  in  the  month  of  March,  of  the  sum  required  to  repair  the  damage  done  to  the  jet- 
ties by  the  ice,  and  let  the  surplus  be  laid  out  in  new  works,  beginning  at  the  lower  end  of  the  river ; 
this  will  be  a slow'  but  sure  method  of  proceeding.  During  my  stay  at  Glasgow  I sounded  the  river 
several  times  that  I might  be  enabled  to  form  a proper  judgment,  not  only  of  what  was  wanted  to  pre- 
serve the  established  depth,  hut  also  some  of  the  works  necessary  to  bring  the  deep  water  to  the  foot 
of  the  Nushat  Isle.  The  former  amounts  to  the  sum  of  111.  15s.  6 d.  the  latter  to  348/.  12s. ; in  the 
whole,  making  420/.  7s.  6fZ.  I took  the  liberty  of  directing  Mr.  John  Bennet  to  proceed  immediately 
to  the  former  works,  and  to  do  as  much  of  the  latter  as  could  be  accomplished  before  winter  sets  in,  as 
I apprehend  so  much  may  be  spared  from  the  income  of  the  tonnage. 

Before  I quit  this  subject,  Tmust  beg  leave  to  observe,  that  the  fall  through  the  new  bridge  ought 
to  be  taken  away  by  cutting  down  the  piles,  and  removing  the  other  obstructions  in  the  three  largest 
arches,  so  that  the  water  above  and  below  the  bridge  might  be  brought  to  the  same  level.  This  would 
cause  the  neap  tides  to  flow  upwards,  and  therefore  increase  their  velocity  to  the  advantage  ot  naviga- 
tion. Another  great  convenience  would  arise  from  it,  as  the  spates  would  soon  deepen  the  space 
between  the  two  bridges,  so  that  boats  loaded  with  fish,  and  other  small  craft,  might  go  up  to  the  other 
bridge  to  the  great  convenience  of  the  inhabitants;  20  yards  of  the  breast  wall  might  be  underbuilt, 
which  would  form  a quay  for  them  to  lie  at,  and  tocorne  at  small  expense.  I observe  that  a store-house 
is  much  wanted  at  Blarthill,  for  keeping  the  materials  belonging  to  the  community.  I long  pleased 
myself  with  the  idea  of  coming  from  thither  to  pay  my  respects  at  Glasgow',  and  view  the  state  of  the 
river.  The  generous  treatment  I met  with  in  completing  my  work  has  made  a lasting  impression  on 
my  mind,  and  I hope  that  the  small  tribute  of  my  endeavours  to  promote  the  trade  and  navigation  ot 
the  opulent  and  flourishing  city  of  Glasgow  will  be  accepted  as  the  overflowing  of  a grateful  heart. 

John  Golborne. 


Estimate  of  Work  necessary  to  preserve  Seven  Feet  Water  to  the  Quay  of  Glasgow. 


3 jetties  lengthened  8 yards  each  near  Knightswood  Quay 

1 „ „ 8 „ west  end  of  Buckinch  Isle 

2 „ new  20  „ „ 

I „ „ below  Linthouse  Side  • 

4 „ lengthened  south  side,  head  of  Holm  Sands,  8 yards  each 

„ new,  between  the  Holm  Sands  and  Quay  Burn,  25  yards 

each 

1 » lengthened  at  Paisley  Water  Mouth,  72  yards  . 


Yards. 

24 

8 

40 

35 

32 


50 

72  £.  *■  <*. 

261  at  5s.  6<Z.=7 1 15  6 


Estimate  of  Work  necessary  to  bring  deep  Water  to  the 
Foot  of  the  Nushat  Isle. 

1 jetty  below  Lord  Blantyre’s  house  . » 

1 „ opposite  ....»**• 
3 „ below  Dalnotter,  to  be  lengthened  . • • 

1 I,  below  Lord  Semple’s  house  . * , * • 

1 „ below  Mr.  Campbell’s  March  Dike  • * • 

1 „ at  the  east  end  of  little  Nushat  Isle  " . . *• 


Yards. 
240 
156 
180 
120 ; 
250' 
50 


-996  at  7s.  = £348  12  0 


£420  7 6,' 

N.B.— I pointed  out  to  John  Bennet,  on  the  spot,  where  the  several  jetties  are  to  he  made. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Report  by  John  Rennie,.  Esq.,  respecting  obstructions  in  the  River  Clyde,  near  the  New  Bridge 

London  August  22,  ] 799. 

My  Lord  and  Gentlemen, 

I have  examined  the  River  Clyde  between  the  old  bridge  at  Glasgow  and  the  town  of  Renfrew 
and  have  been  furnished  by  Mr.  Spreull,  your  chamberlain,  with  a plan  and  several  sections  of  the' 
river  between  the  Washing-Green  and  the  Jetty,  No.  100,  on  the  smith  side  of  the  river,  and  with 
drawings  of  the  old  bridge,  as  it  was,  before  the  alterations  in  the  year  1776,  and  as  it  is  now;  and 
also  with  a plan  of  the  river  between  the  old  bridge  and  the  lower  end  of  the  Broomielaw,  before  the 
new  bridge  was  built  or  the  navigation  improved,  together  with  a plan  of  the  new  bridge  itself— 
and  I have  considered  the  same,  and  compared  them  with  my  own  observations  made  in  the  end'  of 
October  last. 

It  is  not  very  easy  to  say  anything  decided  respecting-  the  state  of  the  River  Clyde  previous  to  the 
year  1768,  which  was  before  any  of  the  works  were  begun  ; for,  although  I have  made  all  the  inquiries 
I could,  and  examined  not  only  the  plan  above  mentioned,  but  also  The  Reports  and  Soundings  of 
Messrs.  Walt  and  Gol borne,  yet,  as  the  datum  from  which  these  soundings  were  taken  has  been  in  °reat 
part  removed,  I found  it  impossible  to  ascertain  whether  the  sections  of  the  river  were  greater  then  than 
now,  wheti  the  width  is  contracted.  Thus  much  is  certain,  that  the  depth  has  been  greatly  increased 
as  will  appear  by  comparing  it  witli  the  soundings  mentioned  in  the  Reports  referred  to  above ; there- 
fore it  is  probable  that  the  Teal  section  is  greater  now  than  it  was  previous  to  the  year  1768  • for 
although  it  is  allowed  by  every  person  with  whom  I have  conversed  that  the  floods  in  the  Clyde  are' 
higher  now  than  formerly,  yet  it  does  not  follow  from  thvnce  that  the  additional  height  arises  either 
from  the  building  of  the  new  bridge,  or  the  works  for  the  improvement  of  the  navigation. 

Had  the  country  adjoining  the  Clyde  above  Glasgow,  or,  in  other  words,  that  which  drains  into  it 
remained  in  the  same  state  in  which  it  was  previous  to  the  year  1768,  and.  had  it  been  found  (bat  the 
floods  were  higher  at  Glasgow  than  before,  there  would  then  have  been  110  difficulty  of  ascertaining 
the  cause  of  the  extra  rise.  Rut  as  the  country  has  been  greatly  improved  by  draining,  and  convert- 
ing large  tracts  of  land  into  arable  and  meadow,  it  is  evident  the  rain  which  now  falls  on  its  surface 
will  be  carried  off  more  rapidly  than  before,  and  of  course  will  increase  the  height  of  the  floods,  but 
will  diminish  their  duration.  Previous  to  these  improvements,  the  rain  which  fell  on  the  surface  could 
only  make  its  escape  to  the  river  by  slow  degrees,  and  consequently  would  not  raise  the  floods  to  so 
great  a height ; but  they  would  continue  longer.  On  this  account,  therefore,  it  becomes  no  easy 
matter  to  ascertain  what  part  of  the  extra  height  of  the  floods  arises  from  the  works  for  the  improve- 
ment of  the  navigation  of  the  Clyde. 

In  comparing  the  water-way  of  the  old  bridge  with  that  of  the  new,  it  appears  that,  even  with  the 
obstructions  in  the  two  arches  on  the  south.side  of  the  new  bridge,  (which  are  so  grown  up  with  mud 
that  no  water  runs  in  them,  in  the  ordinary  slate  of  the  river,)  the  water-way  is  greater  in  the  propor- 
tion of  GO  to  G7  ; and  if  they  were  properly  opened  it  would  be  much  more.  The  whole  area  through 
which  the  great  flood  in  March  1782. passed  is  greater  in  the  new  bridge  than  the  old,  in  the  proportion 
of  56  to  (56 ; therefore,  in  point  of  watering,  the  new  bridge  has  more  than  sufficient  to  pass  all  that 
can  come  through  the  old  bridge. 

In  comparing  the  sections-of  the  river  itself  between  the  old  bridge  and  the  new,  at  the  top  of  high- 
water  of  the  tide  in  the  dry  seasons  of  the  year,  there  appears  a gradual  diminution,  in  the  proportion 
of  ten  to  eight,  just  above  the  new  bridge  ; below  it  the.  section  increases,  and  arrives  at  full  size  oppo- 
site the  old  crane  at  the  Broomielaw  ; below  this  it  is  considerably  more  ; hence,  in  the  ordinary  state 
of  the  river,  at  the  high-water  of  the  tide,  little  or  no  obstruction,  in  point  of.  section,  arises  from  the 
works  of  the  navigation. 

In  comparing  the  sections  at  the  height  the  water  was  on  the  12th  of  March  1782,  the  greatest 
flood  ever  remembered,  it  appears  (as  far  as  the  sections  have  enabled-  me  to  compare)  that  there  is  a 
diminution  in  the  section  of  the  river  and  banks  between  the  old. bridge  and  the  new,  in  the  propor- 
tion of  77l  to  638.  And  egain,  opposite  the  old  crane  at  the  Broomielaw,  to. 610,  from  whence  it 
begins  to  increase,  and  arrives  at  full  section  a little  above  Springfield  Cotton  Works. 

From,  these  facts  it  is  evident  that  the  flood  waters  meet  with  considerable  obstructions  in  the  places 
above  mentioned,  and,  of  course,  pen  the  water  back  on  the  houses  fronting  the  Ducat  Green,  and  in 
1 ^Gorbols.  It  is,  therefore,  of  material  consequence  to  the  inhabitants  in  the  lower  parts  of  the  city 
of  Glasgow  and  the  Gorbals  that,  they  be  removed. 

The  first  material  obstruction  is  the  advanced  bank  of  the  river  on  the  Gorbal  shore  above  the  new 
bridge.  This  advancement  has  arisen  from  deposition  of  silt  which  has  been  made  from  time  to  time 
y the  floods  ; the  channel  of  the  river,  and  of  course  the  currency  of  the  waters,  being  drawn  to  the 
Orlasgow  side  by  the  works  of:  the  navigation,  this  advanced  part  should  be  taken  away,  according  to 
the  red  lines  marked  on  the  plans  and  sections. 

The  second  material  obstruction  is  the  dyke  or  weir  which  has  been  built  across  the  river,  just  below 
.uenCiW  preserve  its  foundations,  the  bottom  of  the  navigation  below  the  said  dam,  and  along 

the  wharf  at  the  Broomielaw  being  lower,  as  I am  informed;  than  the  foundations  of  the  piers  of  the 
bridge.  it,  therefore,  this  dyke  or  weir  were  to  be  taken  entirely  away,  the  stability  of  the  bridge  would 
he  endangered.  1 cannot  help  expressing  my  surprise  that  the  foundations  were  not  laid  deeper  in  the 
original  construction  of  the  bridge,  as  the  same  Act  of  Parliament  which  empowers  the  building  of 
the  bridge  empowers  also  the  improving  of  the  navigation  ;•  consequently  the  deepening  of  the  river 
should  have  been  foreseen,  and  the  foundations  of  the  bridge  laid  accordingly.  The  weir  cannot  now 
aTay  ffbU!’  3S  1 aaJ  1Df°,rme,d’  il  ‘s™  very  bad. repair;  perhaps  it  may,  in  being- rebuilt,  be  so 
owered  as  to  afford  a considerable  addition  of  section  to  assist  in  carrying  off  the  floods,  and  whenever 
it  is  rebuilt,  it  ought  to  be  done  on  a more  permanent  construction  than.it  is  at  present.  The  flooded 
state  of  the  river,  when  I made  my  observations,  prevented  me  from  seeing  this  weir  distinctly,  and, 
ot  course,  from  being  particular-about  it. 

The  third  is  the  dyke  or  jetty  which  begins  on  .the  south  side  of  the  river,  opposite  the  Broomielaw, 
and  a little  below  the  old  crane,  from  thence  it  continues  in  a curved  direction,  till  opposite  the  second 
pier,  from  the  south  side  of  the  new  bridge.  This  jetty  or  dyke  should  be  removed  about  seven  or 
eight  yards  further  south,  to  widen  the  channel  of  the  river  so  much,  agreeably  to  the  red  lines  in  the 
plan.  . The  alteration  will  not  sensibly  diminish  the  depth  of  the  water  i the  navigation. 
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Th  fourth  is  the  height  of  the  bank  of  the  river,  on  the  south  side  below  the  new  bridge,  which 
1 1 Id  be  lowered  agreeably  to  the  red  lines  in  the  plan  and  sections  T U,  RS,  and  PQ,  alter  which 
n-raduallv  icin’  to  the  land  by  Springfield  Cotton  Works,  where  the  section  is  sufficient. 
n is  a wharf  or  dyke,  opposite  Mr.  Tod’s  property,  which,  although  the  section  of  the  river 

■ .here  as  above,  yet  it  projects  so  awkwardly  into  the  river  as  to  form  an  elbow,  and, 
of  bourse  must  considerably  obstruct  the  course  of  the  river.  This  wharf  or  dyke  should  also  be 
removed  -’and  should  there  afterwards  be  any  appearance  of  a shoal  arising  in  the  river  at  this  place,  ’ 

fhe  ietties  on  the  south  side  may  be  prolonged,  so  as  to  preserve  the  contraction.  Bridce. 

The  removal  of  the  bank  above  the  new  bridge,  the  opening  of  the  two  arches  at  the  south  end  ot 
the  bridge  the  removal  of  the  dyke  and  wharf  opposite  to  Mr.  Tod’s  property,  I apprehend  should  be 
lone  at  the  expense  of  the  trustees  of  the  navigation;  but  lowering  the  river  bank  on  the  south  side, 
below  the  new  bridge,  should  be  done  at  the  expense  of  the  proprietors  of  grounds  and  houses  on  both 
sides  of  the  river,  subject  to  be  flooded  in  time  of  spates. 

These  obstructions  being  removed,  I have  no  hesitation  in  giving-  it  as  my  opinion  that  the  altera- 
tion* which  have  taken  place  in  the  river  by  the  works  of  the  navigation  have  rendered  it  more  capacious, 
and  of  course,  better  fitted  for  carrying  off  the  floods  than  before  they  were  made. 

Imust  here  observe,  that  although  the  capacity  of  the  river  will  be  greatly  increased  by  the  altera- 
tions above  recommended,  and  the  floods  better  carried  off  than  they  now  are,  yet  it  must  not  be 
pxnected  that  they  will  ever  he  reduced  to  their  former  state.  This  cannot  he  the  case  while  the 
uresent  improvements  on  the  lands  remain.  On  the  contrary,  they  will  increase  as  the  lands  above 
advance  in  improvement.  All  that  can,  therefore,  be  done  is  to  clear  away  the  obstructions  m the 


river  as  much  as  possible,  and  thereby  put  it 
they  do  come  down. 

To  the  Right  Hon.  the  Lord  Provost  and 
Magistrates  of  the  Citg  of  Glasgow. 


a state  to  carry  off  the  floods  in  the  best  manner  when 
I am,  &c., 


- No.  324. 

Beport  In  T.  Telfobd,  Esq.,  C.E,  on  leading  up  more  Tide  Water  and  forming  a Dock  at  the 
1 J Broomielaw. 

Glasgow,  Mag  24,  1806.  No.  32a. 

Ik  consequence  of  an  application  made  to  me  by  your  directions,  I have,  in  company  with  Mr.  TdMjJ » ‘“‘ta 
Sprei.ll,  as  superintendent  on  the  Clyde,  examined  the  river  from  the  Broomielaw  downwards  as  far  as  np  the  g™ana 

th  FromSMrySpreuU  I have  received  explanations  as  to  the  several  objects  to  which  my  attention  was  Dock' 
to  be  directed,  and  have  been  furnished  by  him  with  satisfactory  information,  with  regard  to  tile 
operations  which  have  hitherto  been  carried  on,  and  the  effects  produced  by  them  upon  the  river. 

Having  repeatedly  examined  and  considered  the  whole,  I find  that  my  opinions  may  most  readily  be 
arranged  under  the  following  heads  : — 

1.  The  leading  or  bringing  up  of  a greater  quantity  of  tide  water.  . 

2.  The  advantages  to  be  derived  from  having  a tracking  or  towing-path  on  a part  of  the  river. 

3.  Forming  a harbour  at  the  Broomielaw.  ......  , 

First,  in  order  to  obtain  a greater  quantity  of  tide  water  in  the  upper  part  of  the  river,  the  general 

principle  is,  to  reduce  the  bed  of  the  river  to  that  form  which  shall  afford  the  most  direct  couree,  oppose 
the  fewest  obstacles,  and  render  the  friction  the  least  possible  in  regard  to  the  section  of  the  flowing 

" The  mode  which  has  formerly  been  pursued  of  projecting  jetties  from  each  shore  for  o.  considerable 
way  into  the  river  is,  in  my  opinion,  a very  impeded  and  improper  means  of  attaining  the  object  in 
view ; the  current  of  the  flowing  tide  strikes  upon  the  lower  sides  of  the  jetties  in  proportion  to  the 
velocity  with  which  it  is  advancing  and  its  angle  with  the  jetties  ; it,  by  this  means,  accumulates  and 
forms  a counter  current,  which  checks  the  velocity  of  the  water  which  is  nex  advancing,  and . not  un- 
frequently  crossing  the  general  direction  of  the  tide,  meets  a similar  current  from  the  opposite  shore. 

In  the  channel  of  the  river,  from  the  repeated  contractions  and  expansions  of  its  section,  the  water 
never  can  retain  any  uniform  velocity;  and  from  these  and  the 

course  of  the  tide  is  totally  distracted  and  prevented  from  rising  to  the  greatest  possible  height  in  the 
upper  part  of  the  river.  These  impediments  have  also,  in  some  measure,  a similar  effect  in  preventing 
the  land-floods  from  deepening  the  bed  of  the  river  in  a uniform  manner. 

That  the  river  may  be  brought  into  the  most  perfect  form,  it  is  necessary  that  the  parallel  dykes  be 
completed  in  the  manner  which  has  of  late  been  carried  on  by  Mr.  Spreull; 
unwearied  attention  to  every  part  of  the  river  leave  me  only,  on  tins  head,  to  recommend  that  the 
whole  may  be  finished  agreeably  to  the  specimens  which  he  has  so  judiciously  executed. 

It  is  advisable  that  the  dykes  on  the  south  side  of  the  river,  from  the  city  down  to  Renfrew,  shoul 
be  first  constructed,  and  when  this  bank  shall  have  been  completed,  the  situation  and  direction  on  the 
north  side  may  be  determined,  by  measuring  from  the  bank  on  the  south  side,  and  bringing  the  river 

^There^reason^o  expect  that  the  operations  here  recommended  will  be  the  means  of  bringing  up 
more  water,  deepening  the  bed  of  the  river,  and  facilitating  the  navigation  of  vessels  s but  besicies 
these,  it  appears  to  me  to  be  of  the  utmost  importance  to  attend  to  the  channel  of  the  met, ^between 
the  Long  Dyke  and  Port  Glasgow  ; and  likewise  to  the-effecls  produced  by  the  abeam  oMhe  1 
Leven,  where  it  enters  from  Dumbarton.  Towards  the  south  shore  it  is  necessary  to  d; t^°“FS"t 
of  the  flowing  tides  into  the  main  channel.  At  present,  a considerable  portion  o . 'nn(^JLtirrPnt 
south  of  the  Long  Dyke,  and  after  having  accumulated  there,  returns  alongnts  ban-k-a  counter  current, 
and  checks  the  tide  which  flows  up  the  middle  of  the  channel.  jv,p 

It  is  possible  that  the  banks  formed  b,  tie  water  of  the  Leven  may  be  the  m»ns  of  lurrieg  the 
current  of  the  tide  towards  the  south  shore;  if  so,  this  might  be  in  some  measure  p , J , 
sionaliy  lowering  some  of  these  banks ; but  it  will  likewise  be-necessary  0 con  J about 

south  shore,  at  some  place  between  Port  Glasgow  and  the  Long  Dyke,  and  that  moot  probably  about 
where  the  south  channel  now  commences.  The  lower  point  of  the  Long  Dyke  is  laid  down  in  an  im 
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Telford,  on  leading 
up  the  Tide  and 
forming  a Wet 
Bock. 


proper  direction  : it  tends  to  lead  the  current  of  the  flowing  tide  up  the  south  side,  instead  of  direction, 
it  into  the  middle  of  the  channel.  This  should  be  altered.  ° 

Besides  the  leading  up  of  more  tide  water,  it  may  be  expected,  when  the  channel  is  regulated  and 
rendered  more  direct,  that  the  river  will  deepen  its  bed.  That  this  has  already  in  some  degree  taken 
place  is  evident  from  the  increased  draft  of  water  with  which  vessels  now  come  up  to  the  Broomie- 
law.  On  the  14th  of  February  last,  Mr.  Archibald  Wilkie,  master  of  the  “ Harmony,’' of  Liverpool,  then 
lying  at  the  Broomielaw,  informed  me  that  he  came  up  with  ordinary  spring  tides,  drawing  8 feet 
G inches  of  water : this  was  a vessel  of  1 20  tons  burthen.  That  the  bed  of  the  river  has  been  scoured 
is  likewise  evident  from  large  stones  frequently  making  their  appearance  in  the  bottom,  which  are 
obliged  to  be  removed. 

In  those  parts  of  the  bed  of  the  river  which  may  he  found  too  compact  and  hard  to  be  acted  upon 
by  the  water  alone,  a dredging-machine  may  be  used  with  great  effect.  ^ 

Second,  I find  that,  in  navigating  the  river,  vessels  can  come  as  far  as  Renfrew  with  light  winds- 
but  the  plantations  near  to  Elderslie,  by  taking  off  the  winds,  frequently  check  the  course  of  the  navi- 
gation by  leaving  the  vessels  becalmed.  A tracking  or  towing-path  from  Renfrew  to  the  Broomielaw 
would  obviate  this  difficulty,  and  by  this  means  vessels  would  be  enabled  to  take  the  top  or  deepest 
part  of  the  tide;  consequently,  those  of  a larger  draft  of  water  would  come  up;  and,  having  the 
advantage  of  a horse  from  the  Broomielaw  to  Renfrew,  they  would  likewise  be  enabled  to  catch  a 
stronger  current  in  going  down.  It  is,  therefore,  evident  that,  to  render  the  navigation  uniform  and 
expeditious,  a path  should  be  completed,  and  horses  applied  to  tracking  this  district. 

Third,  having  considered  what  regards  the  general  form  of  the  river,  the  procuring  of  a greater  depth 
of  water,  and  the  mode  of  navigating  the  vessels,  it  now  remains  to  provide  better  accommodation  at 
the  Broomielaw. 

The  accommodation  must  ever  remain  very  imperfect  and  inconvenient  while  the  vessels  are  suffered 
to  lie  in  the  tideway  and  current  of  the  river.  Any  attempt,  therefore,  to  lengthen  the  present  quays 
appears  undeserving  of  attention ; and  the  value  of  the  ground  which  must  be  purchased  for  this  pur- 
pose would  also  amount  to  no  inconsiderable  sum. 

To  obtain  the  most  perfect  species  of  accommodation,  recourse  must  be  had  to  a wet  dock ; and  it 
remains  to  be  considered  where  it  is  advisable,  under  all  circumstances,  to  construct  a dock  of  this 
sort. 

It  appears  very  evident  that  it  ought  not  to  be  on  the  south  side  of  the  river ; and,  on  the  north 
side  there  is  only  to  choose  between  cutting  back  into  the  adjacent  building-ground,  or  takino-  the 
present  bed  of  the  river,  where  the  ships  now  lie  at  the  Broomielaw. 

The  plan  of  cutting  into  the  building-ground  has  the  advantages  of  being  executed  with  less  risk 
and  of  placing  the  dock  clear  of  the  land  floods;  but  there  being  no  water  to  spare  from  a higher 
level,  to  supply  the  dock  and  lockage,  the  surface  of  the  water  in  the  dock  cannot  be  raised  higher 
than  at  the  Broomielaw ; the  excavation,  therefore,  as  well  as  the  purchase  of  the  ground,  would  be 
enormous. 

To  convert  a portion  of  the  present  bed  of  the  river  into  a wet  dock  appears  to  be  the  simplest  and 
least  expensive  plan  ; this  is  rendered  more  advisable  from  the  circumstance  of  having,  without  pur- 
chase, a sufficient  space  for  a new  channel  to  the  southward.  Upon  a plan  of  the  river,  which  was 
furnished  me  by  Mr.  Spreull,  I have  drawn  in  red  the  outlines  of  what  I have  here  recommended  to 
be  done,  which  will  afford  nearly  three  times  the  accommodation  of  the  present  quays. 

By  a number  of  borings,  which  have  been  made  under  the  direction  of  Mr.  Spreull,  it  appears  that 
at  the  distance  of  17  feet,  under  the  lowest  part  of  the  surface  of  the  wharf  at  the  Broomielaw, 
there  is  a stratum  sufficiently  compact  to  be  water-proof,  and  that  upon  this  there  lies  abed  of  gravel  and 
soft  mud  ; if,  upon  further  examination,  it  proves  quite  certain  that  this  is  the  case,  it  will  be  advisable 
to  excavate  the  gravel  and  soft  mud  by  means  of  a dredging-machine,  and  upon  the  water-tight  stratum 
to  build  two  walls  at  such  a distance  from  each  other  as,  when  completed,  shall  afford  a quay  of  50  feet 
in  breadth.  The  space  between  these  walls  must  be  filled  up  with  mud  and  gravel,  which  will  be  pro- 
cured in  excavating  the  bed  of  the  river  for  the  dock  and  the  new  channel  to  the  southward.  A part  of 
the  ground  deposited  between  the  walls  must  be  worked  into  puddle  so  as  to  be  perfectly  water-tight 
from  the  bottom  to  the  top ; the  walls,  which  form  the  sides  of  the  quay,  are  proposed  to  be  con- 
structed of  masonry  laid  without  mortar.  Around  the  space  for  the  lock,  at  the  bottom  entrance  into 
the  wet  docks,  and  likewise  at  the  top,  there  must  be  coffer-dams,  and  the  masonry  must  be  laid  in 
water-mortar.  Adjacent  to  the  entrance  lock  there  is  an  excellent  situation  for  a dry  or  graving  dock, 
which  is  much  wanted. 

Previous  to  commencing  any  of  the  new  works  in  the  present  bed  of  the  viver,  it  will  be  necessary 
to  form  a part  of  the  new  channel. 

I have  no  apprehension  that  this  change  will  cause  the  floods  to  rise  any  higher  than  usual,  because  the 
course  of  the  river  will  be  made  more  direct  than  at  present;  and  when  the  water  rises  to  a certain 
height,  it  will  flow  over  the  quays  in  the  same  manner  as  it  now  does  over  the  wharfs  at  the  Broomie- 
iaw  on  the  north,  and  the  Green  ground  on  the  south  side. 

As  more  trials  are  necessary  to  prove  with  accuracy  the  qualities  of  the  strata  in  the  bed  of  the 
river,  and  as  I have  not  yet  made  out  any  detailed  plans  and  sections  of  the  several  works,  I cannot 
pretend  to  give  an  accurate  estimate  of  the  expense  which  will  attend  forming  the  harbour  here  recom- 
2cToOO/  ’ bUt>  f0m  lhe  ca'cula,ions  which  I have  been  enabled  to  make,  it  appears  to  amount  to  about 

The  urgency  for  this  improvement  is  best  known  to  those  who  are  most  connected  with  the  shipping 
which  frequent  the  Broomielaw  ; but  it  is  evident  that  places  of  comparatively  small  importance  have 
benefited  greatly  by  turning  their  attention  seriously  to  the  improvement  of  their  navigation  and  har- 
ours,  and  ot  ers,  from  neglecting  to  attend  to  these  material  points,  have  insensibly  lost  advantages 
which  are  not  easilvrPo-mnoH  r J 


To  the  Right  Son.  the  Lord  Provost  and 
Magistrates  of  the  City  of  Glasgow. 


Thos.  Telford. 
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No.  S25.  Appendix  C. 

Report  and  Plans  by  John  Rennie,  Esq.,  of  a Wet  Dock  in  the  Channel  of  the  River  Clyde;  also  Glasgow. 

“ of  one  in  the  Windmillcroft.  

,,  t PnnvnsT  January  26,  1807.  No.  323. 

M*  Lord  provost,  j ’ Rennie,  on  a Wet 

In  consequence  of  a resolution  of  your  Lordship,  the  magistrates,  and  town  council  of  the  city  j}ock  in  1he  chan- 
of  Glasgow,  directing  Mr.  Chamberlain  Spreull  to  wait  on  me,  when  passing  through  Glasgow  on  my  way  ne]  0f  t^e  River; 
to  Edinburgh,  and  to  take  my  opinion  respecting  the  present  mode  of  improving  the  River  Clyde ; the  andoneintheWind- 
best  plan  of  bringing  up  more  tide,  as  well  as  iny  ideas  respecting  the  advantages  that  a track-way  or  milleroft. 
towing-path  for  horses,  as  far  down  the  Clyde  as  the  Renfrew  Canal,  would  give  to  the  trade.  Mr. 

SpreuTl  was  also  directed  to  consult  me  upon  the  most  eligible  method  of  giving  additional  berth-room 
for  the  vessels,  or  of  forming  a harbour  at  the  Broomielaw. 

These  official  resolutions  were  not  communicated  to  me  before  the  29th  of  November  last,  when  at 
Greenock;  and  I had  then  unfortunately  made  engagements  at  Edinburgh  which  could  not  be  set 
aside  so  as  to  enable  me  to  spend  above  a 'day  on  these  important  matters.  I arrived  at  Glasgow  on 
the  1st  of  December  ; but  the  river  was  so  swelled  with  the  heavy  rains  that  had  before  taken  place 
that  none  of  the  works  could  be  seen,  and,  ol  course,  all  examination  of  the  river  was  impracticable. 

It  cannot,  therefore,  be  expected  this  Report  should  be  so  full  and  satisfactory  as  I trust  it  would 
otherwise  have  been,  had  I taken  a proper  view  of  the  river;  and,  indeed,  had  I not  been  well 
acquainted  with  it  before,  I could  have  made  no  Report  at  all  on  the  subject  matter  referred  to  me  by 
ysiir  Lordship,  the  magistrates,  and  council. 

’ In  the  month  of  October,  179S,  I examined  the  River  Clyde  from  the  old  bridge  to  near  Dum- 
barton and  made  particular  observations  respecting  the  manner  in  which  the  works  for  the  improve- 
ment of  the  navigation  were  constructed  ; and,  on  the  22nd  of  August,  1799, 1 made  a Report  on  the 
best  mode  of  rendering  the  river  fit  to  carry  ofF  the  floods  which  so  much  annoyed  the  lower  part  of 
the  city.  These  works  have  been  since  carried  into  execution,  and,  I am  told,  have  effectually  removed 
the  inconveniences  experienced  from  the  floods  or  spates  of  the  Clyde. 

In  the  course  of  my  examination  of  the  river  between  the  bridge  of  Glasgow  and  Renfrew,  I 
observed  many  of  the  jetties  projected  awkwardly  into  the  river,  so  as  greatly  to  interrupt  both  the 
flowing  of  the  river  and  tide;  and  others  again  were  too  short,  which  occasioned  eddies  and  shoals 
that  the  river,  although  deep  in  those  places  where  the  contractions  were  made,  yet  in  general  between 
them  th°  channel  was  wide,  the  current  languid,  and  the  silt  or  alluvial  matter  with  which  the  river  is 
frequently  charged,  had  subsided  and  formed  sandbanks.  In  consequence  of  these  observations,  I 
advised  Mr.  Spreull  to  have  a regular  survey  of  the  river  taken,  and  all  the  jetties  correctly  laid  down 
on  a plan,  the  shoals,  &c.,  &c.,  and  said,  if  he  would  favour  me  with  this  plan,  I would  mark  out 
where  the  jetties  should  be  shortened,  where  lengthened,  and  where  new  ones  should  be  established, 
so  as  to  direct  the  channel  in  its  proper  course,  with  the  least  obstruction  to  the  water  the  nature  of  the 
case  would  admit  of.  I also  advised  that  low  rubble  walls  should  be  built  from  jetty  to  jetty,  to  render 
the  channel  uniform,  and  to  prevent  the  accumulation  of  shoals  that  I found  had  taken  p ace  between 
these  jetties,  and  that  the  gravel  and  mud  of  which  these  shoals  were  composed  should  be  taken  out 
and  deposited  behind  these  walls,  so  as  to  make  land,  taking  care  that  the  walls  should  be  kept  low-, 
and  that  the  banks  should  gradually  rise  on  each  side,  so  that,  whenever  the  river  was  at  al  swelled 
by  rains,  so  as  to  flow  beyond  ils  usual  limits,  the  water  should  be  at  liberty  to  rise  on  the  slopes  on 
each  side,  and  thereby  escape.  .....  T , 

The  plan  I have  mentioned  occupied  much  time,  and  Mr.  Spreull  has  very  judiciously,  as  I under- 
stand, carried  these  improvements  into  execution,  from  which  the  best  results  have  followed ; but 
never  having  seen  this  plan  until  I was  at  Glasgow  in  December  last,  I had  no  opportunity  of  marking 
out  distinctly  where  I thought  the  alterations  could  be  done  to  the  greatest  advantage.  I conclude, 
however,  they  have  been  done ; and  it  gives  me  great  satisfaction  to  learn  that  the  navigalton  has 
been  so  much  improved  in  consequence  thereof.  Having  therefore  given  the  opinions  I did  m the 
year  1799, 1 cannot  for  a moment  hesitate  to  advise,  that  a plan  such  as  I have  mentioned,  should  be 
"continued;  and  that  the  best  means  of  bringing  up  more  tide  to  the  Broomielaw,  and  improving  the 
depth  of  water  in  the  river,  as  well  ns  lessening  the  effects  of  land-floods,  opposite  the  citj  of  Glasgow, 
is  by  the  following  up  of  this  plan.  . , . 

I do  not  correctly  remember  whether  anything  was  said,  when  I was  on  my  survey  of  tbe  river, 
respecting  a towing-path  for  horses.  If,  however,  nothing  was  said,  yet  it  was  one  object  I had  In 
view  at  the  time  I gave  my  opinion  respecting  the  improvement  of  the  river  ; and  had  I written  a 
Report  upon  it,  I should  certainly  have  urged,  as  strongly  as  I could,  the  propriety  of  makmn  a ^track- 
way for  horses,  from  which  many  advantages  must  result.  First,  as  the  labour  of  horses  is  much 
cheaper,  as  well  as  more  effectual  than  that  of  men,  so  much  must,  of  course,  be  saved  to  the  trade. 

Secondly,  As  it  is  more  expeditious,  ships  of  larger  draft  of  water  which  can  only  come  up  o 
Glasgow  when  the  springs  are  nearly  at  their  heights,  would  thereby  often  save  near  Y a or  D1= 
the  making  of  their  upward  voyage,  and  as  much  in  their  downward  voyage , for  1 ey  are  01  c 
neaped  in  the  channel,  and  the  tides  fall  off,  they  must  there  remain  until  the  springs  re  , 

owners  must  submit  to  the  expense  of  lightening  a part  of  their  cargo  to  free  them  rom  e , 

whereas,  if  they  got  during  the  springs,  either  up  to  the  Broomielaw,  or  down  to  the  deep  water,  all 
this  would  be  saved,  advantages  so  apparent,  that  little  reasoning  on  my  part  is  necessary  to  enforce 
the  propriety  of  making  a horse  towing-path;  indeed,  I am  rather  surprised  that  it  has  not  long  ere 
this  been  carried  into  execution.  . _ . , „ • , „ . 

In  regard  to  giving  additional  berth-room  for  vessels  lying  at  the  Broomielaw,  e mo  p 
least  expensive  mode  would  be  to  extend  the  present  quay  wall  further  down  the  river,  and  to  raise  the 
whole  sufficiently  high,  to  be  above  the  height  of  moderate  floods.  The  present  quay  wall  is  on  y 
about  1120  feet  in  length,  which  is  by  much  too  short  to  afford  convenient  room  for  vessels  to  et  t 
the  quay  to  discharge  their  cargoes  speedily ; they  often  now  lie  in  three  or  four  rows  a . , 

other,  hv  which  great  inconvenience  is  experienced,  as  well  as  much  detention  in  e isc  o a 
loading  of  their  cargoes ; but,  besides  this,  during  floods,  particularly  at  t e rea  mg  p . ’ 

they  are  so  crowded  together,  that  much  damage,  as  I am  informed,  frequent  y ensue  , a 
much  tear  and  wear.  Extending  the  quay  wall,  therefore,  further  down  t e river,  wo 
all  these  objections:  by  this  plan,  no  doubt,  further  quay-room  for  the  bert  ing  o y*®® 
obtained,  and  vessels  would  thereby  be  enabled  to  extend  further  downward ; of  course,  ey 
so  apt  to  sustain  injury  during  floods  as  they  now  do,  there  being  more  room  for  ie  00 Pa  ’ 
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but  still  considerable  damage  would  often  take  place,  although  perhaps  not  quite  to  the  extent  it 
does.  The  rising  and  falling  of  the  tide  are  also  inconvenient  to  vessels  while  lying  alongsid  nf"V 
quay,  by  varying  the  height  of  their  decks  so  much  ; whatever  improvement  therefore  could=  be 
in  this  way,  would  not  give  the  advantages  to  the  vessels  frequenting  the  Port  of  Glasgow  at  h 
Broomielaw  that  its  importance  demands;  and  I have  no  hesitation  in  saying  that  this  can  onl  h 
done  in  a complete,  effectual,  and  convenient  manner,  by  means  of  a wet-dock.  The  question  th  ^ 
fore  is.  Where  can  a wet-dock  be  most  conveniently  constructed  ? 

If  ground  could  be  conveniently  found  on  the  city  side  of  the  Clyde,  and  out  of  the  channel  of  th 
river,  I would  greatly  prefer  one  being  constructed  on  the  solid  ground,  clear  of  the  river,  and  out  f 
the  way  of  its  floods;  but  unfortunately,  the  buildings  on  the  city  side  are  extended  so  far  to  tl 
westward,  near  to  the  river,  and  on  high  ground,  that  nothing  can  be  done  to  advantage  in  this  \ 
unless  at  a very  heavy  expense,  or  unless  it  is  made  so  far  down  the  river  as  to  be  inconveuientVfy’ 
the  city ; and  convenience  is  of  such  importance,  that  too  much  can  scarcely  be  sacrificed  to  obtain  T 
I cannot  illustrate  this  more  strikingly  than  in  the  cases  of  the  London  and  West  India  Docks-  f 
although  the  latter  will  not  cost  half  the  former,  and  although  their  magnitude  is  much  o-reater'  v°t 
such  merchants  as  are  at  liberty  from  the  restrictive  clauses  in  the  respective  Acts  of  Parliament  crowd 
their  vessels  to  the  former,  and  avoid  the  latter  wheuever  they  can  ; I am  persuaded,  the  owners  of 
vessels  trading  to  the  Broomielaw,  would  prefer  the  present  inconvenient  situation,  with  all  its  disad- 
vantages, to  the  using  of  a dock,  however  safe  and  convenient,  if  placed  at  any  considerable  distance 
from  the  city. 

On  examining  the  ground  with  all  the  attention  of  which  I was  able,  two  situations  only  appeared  to 
me  suitable  to  the  purpose  of  a wet-dock.  The  one  is,  cutting  off  a part  of  the  present  wharf  at  the 
Broomielaw,  and  making  a wet-dock  partly  on  this,  and  partly  out  of  the  present  channel  of  the  river 
The  other  is  that  of  Windmillcioft,  on  the  south  side  of  the  river,  where  there  is  a piece  of  "round 
clear  of  houses,  just  large  enough  to  admit  of  a convenient  wet  dock,  with  suitable  wharfs  and 
warehouses. 


The  former  being  nearer  to  the  city  than  the  latter,  in  point  of  situation,  has,  no  doubt,  the  pre- 
ference, but  in  other  respects,  is  inferior.  r 

First,  Because  it  will  in  some  small  degree  obstruct  the  passing  off  of  the  floods,  if  carried  as  far  to 
the  south  as  I could  wish  it,  to  make  a convenient  width  for  a dock,  which  should  be  about  200  feet- 
but  if  made  only  160  feet  wide,  there  will  be  as  much  room  left  for  the  floods,  nay  something  more 
than  there  is  at  present,  providing  the  quay-wall  in  the  river  be  not  built  higher  than  the  present  at  the 
Broomielaw,  which  I propose  it  shall  not  exceed. 

Secondly,  As  the  quay  on  the  south  side  cannot  well  be  made  higher  than  the  present  quay  at  the 
Broomielaw,  that  the  floods  may  have  free  room  to  escape;  in  times  of  great  floods  this  quay  will  there- 
fore be  covered  with  water,  and  of  course  some  small  inconvenience  will  arise,  but  this  will  not  be 
considerable. 

Thirdly,  As  this  quay-wall  cannot  be  made  wider  with  convenience  than  50  feet,  no  warehouses 
can  be  built  with  propriety  upon  it.  The  side  next  the  city  is  also  narrow,  in  some  places  not  more 
than  90  feet,  but  averaging  about  100  feet.  This  space  is  little  more  than  what  will  be  wanted  for  a 
wharf;  and  as  a part  is  covered  with  good  houses,  warehouses  could  uot  be  built  in  front  of  them. 
It  is  true,  900  feet  in  length  has  no  buildings  of  any  value  upon  it,  and  it  is  possible  this  might  be 
purchased  tor  that  purpose,  if  judged  sufficient,  and  advisable  to  do  so ; or  if  a dock  would  answer  the 
desired  purpose  without  warehouses,  the  object  could  readily  be  accomplished.  These  are  the  inconve- 
niences attending  this  situation,  which  do  not,  I confess,  appear  to  me  very  serious;  but  it  is  my  duty 
to  slate  them  as  they  are,  and  your  Lordship,  the  magistrates,  and  council  will  judge  accordingly. 

The  present  extent  of  quay  at  the  Broomielaw,  as  I have  stated  before,  is  about  1120  feet,  and 
vessels  now  lie  three  or  four  rows  deep  against  it.  Nothing  less  than  double  the  extent  of  quay  would 
therefore  con  veinenfly  suit  ihe  purpose  of  the  present  trade,  and  as  by  the  improvements  of  the  Clyde, 
vT  'C  i,  • v Ve  n°  continue  for  years  to  come,  more  vessels  will  come  up  to  Glasgow  than 

ave  hitherto  done,  independent  of  those  that  will  become  necessary  as  the  city  increases;  provision 
should  also  be  made  for  them.  I am  therefore  of  opinion,  a dock  of  about  1350  feet  in  length,  by 
o feet  in  width,  will  not  be  more  than  what  ought  to  be  made;  this  I have  represeuted  on  the  plan. 
It  has  two  locks,  one  for  the  vessels  that  come  from  below,  24  feet  wide  and  108  feet  long;  the 
other  above,  to  communicate  with  the  river  for  smaller  craft,  which  may  go  up  as  high  as  the  depth 
of  water  will  admit.  J fa  v b 

, .^ere >s  also  a dry-dock  proposed  to  be  made  at  its  north-west  end,  for  the  repairing  of  vessels; 
this,  however,  may  be  d,one  at  present  or  stand  over  to  a future  period,  as  shall  he  judged  advisable. 

he  expense  of  this  dock,  the  locks,  paving  the  wharfs,  the  swivel  bridges  which  should  be  made 

across  the  locks,  to  communicate  with  the  south  wharf,  if  done  in  a proper  and  substantial  manner, 
but  exclusive  of  the  dry-dock,  amounts,  by  my  estimate,  to  38,168*.  I have  no  hesitation  in  saying, 
T*1  “ T°ne  in  a slight  and  imperfect  manner,  it  may  cost  less  ; but  I do  not  think  that  public  works 
V , j “ Routed  in  this  way  ; repairs  are  not  only  very  inconvenient,  but  very  expensive ; and  I 

snouid  not  like  to  be  concerned  in  any  work  liable  to  fail  by  every  heavy  flood,  or  by  every  severe 
storm  that  happens,  as  many  works  in  this  kingdom  have  lately  done. 

The  other  situation  for  a dock  is  on  Windmillcroft,  on  the  south  side  of  the  Clyde.  Here  the 

ground  is  large  enough  for  anything  that  can  he  wanted;  a dock  1170  feet  lono-  and  200  feet  wide 

can  be  constructed  here  with  convenience;  the  projected  street  on  the  north  side  will  form  an  excel- 
Jent  public  quay ; and  one  of  80  feet  wide,  with  a row  of  warehouses  50  feet  wide,  may  be  built  on 
e south  side.  Access  to  both  the  dock  and  warehouses  is  most  convenient  to  the  public  wharf  by 
Uyde-street  ; and  to  that  where  the  warehouses  are  proposed  to  be,  by  the  Paisley  Road.  The 
whart  on  this  side  may  be  entirely  confined  to  Shipping  and  unloading  cargoes,  and  such  articles  as 
are  to  be  deposited  m warehouses  for  home  consumption  ; those  that  are  not  to  be  carried  away  by 
water  may  be  taken  from  the  back  of  the  warehouses.  In  short,  no  piece  of  ground  could  well  be 
lound  more  convenient  in  point  of  loading  and  discharging  vessels  than  this  is.  A communication 
can  be  formed  with  the  river  by  a cut  similar  to  that  represented  on  the  plan,  and  a swing  or  draw- 
bridge being  placed  on  it,  will  continue  the  line  of  Clyde-street. 

•t  g,r°Ul!d  is  high  enouSh  t(>  be  out  of  the  reach  of  ordinary  floods,  and,  indeed,  of  extreme  floods, 
if  it  shall  be  judged  advisable  to  make  the  quays  so  high. 

*t  wiH  be  tilled  with  water  from  the  river  by  the  tide  through  the  lock,  as  well  as  the  other  will,  as 
the  tide  is  always  as  high  (except  in  time  of  floods)  as  the  water  just  above  the  bridge  ; no  difficulty 
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will,  therefore,  arise  on  this  account,  as  it  is  entirely  out  of  the  channel  of  the  river ; this  may  be 
improved  so  as  to  carry  off  the  floods  from  above,  to  any  extent  that  future  experience  shall  render 
necessary.  Vessels  can  be  worked  at  all  times  here,  on  both  sides  of  the  dock,  as  it  is  something 
larger  than  the  other ; this  covering  26,000  square  yards  with  water,  while  the  other  covers  only 
23,730  square  yards.  The  expense  of  a dock  here  is,  as  by  my  estimate,  33,268*. , which  is  less  than 
the  former  by  4900*.  But  here  it  must  be  observed,  that  the  land,  namely,  Windmillcroft,  is  of  con- 
siderable value ; and  that  value  is  to  be  added  to  this  sum,  whatever  it  may  be.  The  purchase  of 
some  additional  land  at  the  Broomielaw,  to  widen  the  wharf,  and  for  warehouses,  if  such  should  be 
determined  on,  falls  also  to  be  added  to  the  other  scheme ; these  can  be  better  done  at  Glasgow  than 
I can  here,  and  therefore  have  not  been  included  in  my  calculation.  If  this  latter  plan  is  adopted,  a dry- 
dock  may  be  made  at  the  lower  end  of  the  Broomielaw,  as  shown  in  the  plan.  Whether  this  dry- 
dock  be  made  from  a wet-dock  at  the  Broomielaw,  or  from  this,  the  difference  of  expense  will  not  be 
considerable ; in  the  former  case  I have  estimated  it  at  2532*.,  and  I do  not  think  it  will  cost  more. 

Under  all  the  circumstances  of  the  case,  distance  excepted,  I would  greatly  prefer  the  making  of  a 
wet-dock  in  Windmillcroft;  but  as  the  communication  with  it  must  be  across  the  New  Bridge,  where 
there  is  a toll  to  pay,  and  an  extra  distance  of  about  650  yards,  which  is  more  than  a quarter  of  a 
mile,  I own  I am  somewhat  staggered.  This,  however,  I must  leave  to  those  concerned  in  the  trade, 
who  are  doubtless  better  judges  than  I ; but  whichever  plan  be  adopted,  I am  persuaded  it  may  be 
carried  into  execution  without  injury  to  the  navigation  of  the  Clyde;  that  at  the  Broomielaw,  how- 
ever, will  be  more  liable  to  accidents  while  in  execution  than  the  other,  and  therefore  the  expense 
may  differ  more  from  the  estimated  sum  than  it. 

I have,  &c., 

The  Right  Hon.  the  Lord  Provost,  Magistrates,  and  John  Rf.nkib 

Town  Council  of  the  City  of  Glasgow. 


No.  326. 

Remarks  by  J.  Rennie,  Esq.,  with  regard  to  the  proposed  Docks. 

Sir,  London,  June  15,  1807. 

On  my  return  to  town  last  night  T found  your  letter  of  the  10th. 

The  variety  of  queries  and  other  observations  which  have  been  sent  along  with  it,  will  require  more 
time  to  be  answered  in  a detailed  Report  than  either  the  present  state  of  my  engagements  or  health  will 
admit.  I must,  therefore,  beg  the  favour  of  the  Lord  Provost  and  magistrates  to  accept  of  what  is 
said  in  this  letter  as  a general  answer  to  the  whole,  until  I am  able  to  enter  more  into  detail. 

I have  no  hesitation  in  giving  it  as  my  decided  opinion,  that  if  ground  could  be  found  in  a con- 
venient situation,  it  would  be  better  to  make  a wet-dock  out  of  the  river  than  in  it;  because  it  will  not 
only  afford  more  room  and  convenience  for  wharfs  and  warehouses,  &c.,  than  a dock  made  at  the 
Broomielaw,  partly  in  and  partly  out  of  the  river,  the  wharf  next  the  river  being  no  higher  than  the 
present  quay  at  the  Broomielaw,  but  because  it  will  be  more  easily  made,  not  having  the  river  to  combat, 
and  will  occasion  less  interruption  in  the  trade  while  being  made,  because  the  section  of  the  river  will  be 
as  it  now  is,  or  extended  if  judged  necessary ; this  opinion  I have  explicitly  given  in  my  Report  of  the 
26th  of  January  last,  and  only  now  repeat  it  for  the  sake  of  showing  that  1 have  never  held  a different 
one.  The  words  are  these  : — “ If  ground  could  be  conveniently  found  on  the  city  side  of  the  Clyde, 
and  out  of  the  channel  of  the  river,  I would  greatly  prefer  one  being  constructed  on  the  solid  ground 
clear  of  the  river,  and  out  of  the  way  of  its  floods ; but,  unfortunately,  the  buildings  on  the  city  side 
are  extended  so  far  to  the  westward,  near  to  the  river  and  on  high  ground,  that  nothing  can  be  done 
to  advantage  in  this  way  unless  at  a very  heavy  expense,  or  unless  it  is  made  so  far  down  the  river  as 
to  be  inconvenient  for  the  city,  and  convenience  is  of  such  importance  that  too  much  can  scarcely  be 
sacrificed  to  obtain  it.” 

Holding  the  above  opinion,  I mentioned  Windmillcroft,  on  the  west  side,  as  the  most  suitable, 
under  all  the  circumstances,  that  lias  come  to  my  knowledge;  the  distance  not  appearing  to  me  so 
great  as  to  occasion  any  very  weighty  objection  against  it;  the  difference  of  distance  belvveen  this 
and  a dock  at  the  Broomielaw  being  about  650  yards.  As,  however,  the  situation  at  the  Broomielaw 
has  been  chosen  by  the  Lord  Provost  and  magistrates,  in  preference  to  Windmillcroft,  J apprehend 
this  650  yards  of  difference  in  distance,  together  with  the  toll  to  be  paid  at  the  New  Bridge,  has  occa- 
sioned the  preference.  The  distance,  if  at  Windmillcroft,  cannot  be  lessened,  but  the  toll  at  the  New 
Bridge  may,  I apprehend,  be  commuted.  A situation  for  a wet-dock  is  now  proposed,  which  did  not 
appear  to  me,  when  I examined  the  ground,  suitable;  but  the  weather  was  so  bad,  and  the  time  I re- 
mained at  Glasgow  so  short,  that  I had  not  an  opportunity  of  viewing  it  in  the  way  I could  have  wished. 
But  I will  admit,  for  the  sake  of  argument,  that  a wet-dock  may  be  made  near  the  lower  end  of  that 
proposed  by  me  at  the  Broomielaw  ; this  wet-dock  will  be  about  230  yards  nearer  to  the  city  than  that 
on  Windmillcroft.  In  the  above  place  there  is  not  only  abundance  of  room  for  a wet-dock  suitable 
to  the  present,  but  to  the  growing  trade  pf  the  city,  and  also  for  wharfs  and  warehouses.  At  the 
other,  from  the  plan  proposed,  there  does  not  seem  to  be  enough,  unless  the  present  quay  at  the 
Broomielaw  be  taken  as  a part ; and  I am  persuaded,  that  if  a complete  and  convenient  dock  were  to 
be  constructed,  the  Broomielaw  would  be  deserted.  The  dock  should  therefore  be  made  large 
enough  for  the  whole.  If  this  should  prove  to  be  the  fact,  I cannot  think  the  extra  distance  of  230 
yards  will  give  a preference  against  Windmillcroft,  unless  the  other  should  be  equally  large  and  con- 
venient. ■ ■ ■ 

A dock  at  Windmillcroft  will  cover  about  5J  acres  with  water  ■ the  other,  about  3*.  The  first  will 
nave  2720  feet  of  quay  room  ; the  second,  2120  feet.  The  former  have  broad  wharfs  and  easy  access, 
room  for  warehouses,  &c.  The  latter  will,  in  my  opinion,  be  by  no  means  adequate  to  the  trade ; 
unless,  therefore,  the  ground  will  admit  of  its  being  enlarged,  and  the  dock  made  at  a moderate 
thelatf'  ^ S^°U^  Pre^er  the  former;  but  if  all  the  requisites  can  be  had  here,  I would  prefer 

As  to  the  alarm  respecting  a dock  at  the  Broomielaw  (as  proposed  by  me)*  damming  up  the  river, 
so  as  to  inundate  the  lower  part  of  the  city  more  than  at  present,  I have  no  fears  on  that  head.  The 
new  channel  will  be  of  larger  capacity  than  the  present.  Thfc  land'  on  the  west  side  forms  a dam 

* 3 K 2 
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higher  than  the  ordinary  state  of  the  river,  across  four  arches  and  part  of  the  fifth.  The  now  pro. 
posed  dock  will  form  a similar  dam  (hut  higher)  across  two  arches  and  part  of  a third.  The  area  of 
the  now  proposed  channel  will  be  in  every  part  of  its  course,  and  at  every  height  of  a flood,  according 
to  the  sections  that  have  been  furnished  me,  greater  than  the  present.  A greater  section  will  certainly 
pass  a greater  quantity  of  water  in  the  same  time  than  a lesser.  Eddies  must  be  formed  in  both 
cases  and  why  the  eddies  arising  from  the  one  should  be  so  much  more  tremendous  than  the  other 
I cannot  readily  see. 

If  vessels  are  ever  carried  over  the  quay  of  the  now  proposed  dock,  the  floods  must  be  so  high  as  to 
float  them  over  it ; but  this  is  not  like  a sea  that  the  waves  will  carry  them  over  the  walls ; such 
floods  are  not  likely  to  happen,  at  least,  according  to  my  information.  But,  admitting  this  to  be  the 
fact,  i.  e.  the  floods  to  rise  so  high  as  to  float  a vessel  over  it,  the  velocity  of  the  water  across  the  dock- 
will  be  far  short  of  what  it  wiirbe  in  the  main  channel,  and  therefore  will  not  require  very  strong 
tackle  to  hold  the  vessels. 

No  doubt  it  is  more  hazardous  to  make  a dock  in  a river  than  out  of  it ; hut  allowance  has  been 
made  for  the  hazard  in  the  estimate.  There  does  not,  however,  appear  to  me  any  very  serious  diffi- 
culty here.  I have  made  wet-docks  and  other  works  in  much  more  difficult  situations;  and  if  the 
plan  is  to  be  carried  into  execution,  I confess  I should  not  feel  much  uneasiness  about  its  success. 
On  the  whole,  there  appears  nothing  in  any  of  the  plans  or  arguments  that  have  been  laid  before  me, 
that  in  any  respect  has  changed  my  mind  on  the  subject,  or  that  I have  not  already  foreseen  and  con- 
sidered. The  dock  may  be  slanted  away  a little  more  at  the  top,  and  pushed  ten  or  twelve  feet  more 
into  the  land  ; this,  I think,  will  remove  all  doubts. 

I am,  &c., 

James  Reddie,  Esq.,  Glasgow.  John  Rennie. 


No.  327. 

Report  by  J.  Rennie,  Esq.,  respecting  Improvements  in  the  River  Clyde. 

My  Loud  Provost  and  Gentlemen,  London,  Dec.  24,  1807. 

In  company  with  your  chamberlain,  on  the  5th  of  November  last,  I examined  the  River  Clyde, 
from  Dumbarton  Castle  to  the  Wooden  Bridge  at  the  city  of  Glasgow.  The  river  at  this  time  was 
very  much  flooded,  and  as  there  had  been  a great  deal  of  blowing  weather  for  several  days  previous, 
there  was  much  greater  depth  in  the  channel  than  is  usual  at  low  water.  Of  course,  the  soundings 
which  are  stated  in  this  Report  are  much  greater  than  they  ought ; but  they  will  afford  a tolerable 
criterion  of  the  comparative  depths  of  water  at  the  different  parts  of  the  river: — 


— 

Supposed  Sound- 
ings if  it  liad 
been  dead  low 
water,  but  on  the 
supposition  of 
the  river  being 
in  a flooded  state. 

Real 

Soundings. 

Between  Dumbarton  Castle  and  the  lower  perch  on  the  Long  Dyke,  the 

Ft  In. 

Ft.  In. 

least  depth  of  water  in  the  channel  was  about  .... 

9 0 

10*  o 

Between  thence  and  the  east  end  of  the  Long  Dyke  the  least  depth  was  . 
But  in  general  the  depths  were  more  than  double  this. 

9i  0 

li  o 

At  the  third  perch  east  of  the  Long  Dyke  the  depth  was  about 

The  channel  at  this  place  is  very  crooked  and  difficult  of  navigation. 
It  is  scarcely  possible  that  the  vessels  can  keep  it,  especially  in 
adverse  winds  ; and  then  they  are  not  only  delayed  in  their  voyage, 
but  exposed  to  some  hazard. 

10*  0 

12  0 

Opposite  Frisky  House  the  least  depth  was  ..... 

7 6 

9 0 

Opposite  entrance  of  Forth  and  Clyde  Canal  in  Bowling  Bay 

Near  the  entrance  of  the  lock  a sankbank  is  generally  thrown  up, 
which  greatly  obstructs  the  passage,  and  the  Company  have  been  at 
the  expense  of  building  a rubble  wall  from  the  lock  along  the  north 
shore  of  the  river,  for  some  distance  upwards,  in  order  to  lead  the 
current  more  directly  on  the  wings  of  the  entrance  lock,  so  as  to 
deepen  the  water.  This,  however,  has  not  answered  the  purpose ; 
to  effect  which  a more  essential  alteration  is  requisite. 

5 0 

6 6 

Opposite  Erskine  House  . 

n o 

9 0 

At  Jetty  No.  3,  on  the  north  side  of  the  river 

9 3 

11  o 

, , 7 

9 3 

11  o 

,,  8 . 

Near  this  place  there  is  a large  shoal,  on  which  there  is  much  less 
water. 

7 3 

9 0 

At  Rashylee  Dyke  .... 

6 3 

8 0 

Quarry  Quay  ..... 

7 6 

9 6 

At  Jetty  No.  9 ..... 

8 6 

10  6 

, 10 

8 0 

10  0 

, , 11 * . 

8 0 

10  0 

,,12 

The  tide  stood  here  at  2 feet  3 inches  on  an  old  gauge,  which  had 
been  established  in  the  early  commencement  of  these  works. 

7 3 

9 6 

At  Jetty  No.  14 

3 9 

6 0 

,,15 

7 3 

, , 16 

9 6 

11  9 

, , 17  . 

10  9 

13  0 

, , 19 

10  9 

13  0 
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Supposed 

Real 

Ft. 

Id. 

Ft. 

In. 

At  Jetty  No.  20  . 

7 

9 

10 

0 

24  . 

8 

0 

10 

6 

Opposite  the  mouth  of  the  River 

Cart 

6 

0 

8 

6 

AtJettvNo.  26 

6 

0 

8 

6 

,,  27  . 

8 

0 

10 

6 

,,  28 

8 

0 

10 

6 

,,  29  . 

8 

0 

10 

6 

, , 30  . 

6 

3 

10 

6 

, , 31  . 

6 

3 

10 

6 

,,  32  . 

6 

6 

9 

0 

, , 33  . 

7 

6 

10 

0 

,,  34  . 

7 

9 

10 

3 

, , 35  . 

8 

6 

11 

0 

, , 39  . 

8 

0 

11 

0 

, . 40  . 

7 

6 

10 

0 

,,  41  • 

6 

6 

9 

0 

At  Ferry  Quay 

7 

0 

9 

6 

At  Jetty  No.  42 

7 

10 

,,  43  . 

8 

10 

6 

,,  44  . 

8 

0 

10 

6 

, , 45  . 

7 

6 

10 

0 

, , 46  . 

9 

6 

12 

0 

,,  47  . 

8 

6 

11 

0 

,,  48  . 

8 

0 

10 

6 

At  Scotstown  Jetty 

7 

0 

9 

6 

At  Jetty  No.  51 

7 

0 

9 

6 

,,  52  . 

7 

6 

10 

0 

, , 53  . 

7 

6 

10 

0 

, , 54  . 

7 

0 

9 

6 

, , 55  . 

9 

0 

11 

6 

10 

6 

12 

6 

, , 57  . 

6 

6 

9 

0 

, , 58  . 

7 

6 

10 

0 

, , 59  . 

9 

0 

11 

6 

, , 60  . 

8 

6 

11 

0 

,,  61  . 

9 

0 

11 

6 

, , 62  . 

8 

6 

11 

0 

, , 63  . 

10 

6 

13 

0 

, , 64  . 

10 

0 

12 

6 

, , 65  . 

8 

9 

11 

3 

, , 66  . 

8 

0 

10 

6 

, , 67  . 

7 

9 

. 10 

3 

8 

0 

10 

6 

This  last  sounding  was  a little  below  the  work-yard  belong 

ing  to  the 

trustees  of  the  River  Clyde  : and 

here  is  a 

on 

vhich 

the 

water  stood  at  S feet  7 

nelies.  1 

took  a soundi 

ig  opposite  this 

gauge,  and,  after  deducting  2 feet  6 

inches, 

the 

height  the  tides 

were  supposed  to  have  risen,  it  left  8 feet  6 inches 

10 

At  Jetty  No.  69 

8 

6 

6 

, , 70  . 

7 

6 

10 

0 

, , *71  . 

7 

6 

10 

0 

, , 72  . 

7 

0 

9 

6 

6 

6 

9 

0 

7 

3 

9 

9 

From  74  to  79  there  was 

gener 

ally  about . 

8 

6 

11 

0 

At  Jetty  No.  80 

7 

3 

9 

9 

81  . 

7 

0 

9 

, , 83  . 

7 

9 

10 

9 

At  this  place  the  tide 

had  risen,  as  I 

vas 

informed,  about  3 feet. 

At  Jetty  No.  84 

8 

4 

11 

0 

, , 85  . 

7 

6 

10 

6 

At  Kelvin  mouth  . 

6 

0 

9 

0 

At  the  Ferrv  above 

6 

9 

9 

9 

At  Jetty  on  the  north  side,  No. 

87  . 

9 

0 

, , No.  88  . 

6 

9 

9 

9 

, , 89  . 

8 

0 

11 

0 

,,  90,  and  91, 

leep  water. 

, , 92  . 

9 

6 

12 

6 

, , 93  . 

. 

9 

3 

12 

6 

about  3 feet  3 inches. 

9 

At  Jetty  No.  94  . 

» 

& 

6 

9 

9 

9 

0 

12 

4 

7 

9 

11 

0 

, , 98  . 

6 

9 

10 

0 

8 

0 

11 

6 

, , 100  to  103  . 

7 

9 

11 

0 

, , 104  . 

6 

0 

9 

6 

Tide  had  risen 

here  3 feet, 
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At  Jetty  No.  105  . 

106  . 

101  . 

108  . 

109  . 

110  . 

Ill  and  112 
Tide  had  risen  here  about  4 feet. 
At  Jetty  No.  113  . 

. H4  . 

, , 115  . 

Tide  had  risen  here  about  4 feet  6. 
At  the  lower  end  of  the  Broomielaw 


the  above  sounding,  makes  ten  feet  six  inches,  the  depth  I found.  At  the  same  time  there  were  three 
feet  four  inches  on  the  top  of  the  stone  weir  below  the  new  bridge,  and  under  the  arch  there  were  from 
seven  to  eight  and  a half  feet.  * n 

These  gauges,  to  which  I have  referred,  do  not  seem  to  denote  the  depth  of  water  at  any  one  place 
and  I cannot  ascertain  upon  what  principle  they  have  been  established.  They  answer,  however  as 
comparative  marks  on  taking  soundings,  but  do  not  denote  the  real  depth. 

The  soundings  from  the  new  bridge  to  the  timber  bridge  were  taken  at  regular  distances,  and  at  a 

"ater  St°°d  a.‘.  °f  four  feet  six  inches  on  lhe  gauSe  “ark  at  the  Broomielaw, 

and  when  there  was  no  sensible  fall  at  the  weir  below  the  new  bridge : — 


Just  above  bridge 
Second  sounding 
Third 
Fourth 
Fifth 
Sixth 
Seventh 
Eighth 
Ninth 
Tenth 

Under  arch  of  old  bridge 


Ft.  In. 
5 0 
4 6 
4 6 
4 2 
3 3 


Under  arch  of  old  bridge 


Under  the  wooden  bridge 


3 10 

4 0 


in  mSdlt  of  thn  I Castle  and  the  head  of  the  quay  at  the  Broomielaw  were  taken 

the  jetties  on  the  onnof.  d'”  "fit*  ‘ “ ,eSSel * ",,iSate.  aI><i  *!>»“  I have  noted  were  at  the  end  of 
™ the  s onth  aide  mTh  d r°f  1'1'  T"'  wbere,er  il  be  done.  When  there  was  not  a jetty 

Between  lhe  Teuies  if  profit  I w“  al“a>'s  l“k“  near  the  end  of  that  on  the  north  side. 

Sent  trkls  of  the  d IT  J *"!"*  abo'“  “ foot  less  »*<«  ‘hen  at  the  ends  of  them  ; but  I made 
channel  is  very  n.rrow  Pj  • °"“’f  ch,m,d’  and  ,hera  1 f“»d  «"=  water  much  shallower.  The 
passinl  each  O he  fr.o  f 11  ””“7  P “5  JCr“oker'-  v“nels,  “'crefore,  with  adverse  winds,  o,  when 
means'5 a safe  and  ’on  If  ” ^ a=raun^  i s0  that,  in  the  present  state  of  the  river,  it  is  by  no 
vely 'deficient  nnfcs.  /“J”':  lhe  which  the  improvements  are  made  is 

eompS  aerari  toX  b'  1>,ed  “ wiU  be  taponrfble  to  render  the  navigation 

When’  the  Oh  s|>.'nl  and  of  the  Act.of  Pediment, 

home’s  plan  and  now  in  « nVC,  U Pai;tlalb'  contracted,  such  as  the  Clyde  originally  was  by  Mr.  Gol- 
tractions  are' • but  whit  ; 'S,i  tbe  water  110  doubt  become  deeper  where  these  con- 

in  the  wider  ’nans  »w  bj  .the  current’  or  b?  Edging  ^om  the  narrow  places,  is  lodged 

These  sandbanks  mav  hp  in*  C1fTent  18JIT0re  lanSu'd?  and  thus  sand  banks  or  shoals  are  formed, 
for  they  will  return  in  n shn  Ft**  essened  by  means  of  dredging;  but  this  is  only  a partial  measure, 
a°tteiitton^asrbminnTidato^thp  T*  ^ ^ ?re  removecL  1 have  every  reason  to  believe  that  great 
always  return  to  a considers^/  *?d  shoals  so  formed  have  been  frequently  removed,  but  they 
from  nine  inches  to  a foot  6X  Cn[  ’ t"d  1 found’  1 may  almost  say  universally,  that  there  was 

always'be  the «.V.  oTilefd' “it  *lti“  *b*n  tbdr  *nds  > a”d  ,his 

jetties  so  formed  No  ?nmr.w  ,°ref  while  the  improvement  of  the  navigation  depends  upon 

regularly  contracted  accordin!r1p  11  re§“]"  ^P?b  »f  wafer  can  ever  he  expected  unices  lhe  river  is 
this  has-been  satisfactorilv  pr„v  fi  ql^'Ilt![y  °f  fresh  an(l  tide  water  that  is  to  pass  through  it;  and 
recommended  by  me  X yCAS  mal‘S  “'ll  ha™  between  s'ome  of  the  jetties,  as 

river  is  of  a uniform  depth  h,  IL Walls  bave  been  built,  the  channel  of  the 
nature  of  tlrin^Xe Tnd  Low”'' m iS  ”«t  80  •>«!>•  ”«  ««  <*» 
than  it  is  where  there  are  no  slich  walls  The  S'd'  "n  * “ In  the  nilddle>  yet  ‘be  difference  >s  less 
I have  no  hesitation  in '“!?  a“oni  50  weU  wilh  what  1 “Praled'  ,h“ 
which  the  power  of  the  Act  extends  ■ °and  tbT&hout  the  whole  lenSth  of  the  river  over 

Ao.  show, dPhe  obtained  a‘  a“0lh,ir 

other  places  len^tfiened  To 'that  th^w  the  jetties  in  some  places  should  be  shortened,  in 

curve  ?o  the  channel  ^ the  Wal'S)  by  be!nS  built’  *om  jetty  to  jetty,  may  give  as  regular  a 

river  and  tides  may  be  able  to  f.c°°venien.tly  130  done,  and  bring  it  to  such  a section  as  the 

nature  of  the  case  will  admit  m ° tbe  re1uislte  depth  for  a complete  navigation,  such  as  the 

aid  down,  on  a large  plan  of  the  river  in  the  possession  of  the  Chamberlain,  tbe  various 
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alterations  which  appear  to  me  advisable,  and  I will  state  in  this  Report  the  width  I propose  the  river 


to  be  in  various  places,  viz. Feet. 

At  the  west  end  of  the  Long  Dyke  ......  696 

At  one  quarter  of  a mile  east  of  do.  .....  664 

Opposite  Milton  Island  ........  632 

Upper  end  of  Long  Dyke 600 

At  the  Perch  east  of  the  Black  Perch  .....  563 

Opposite  Dunglass  Point  .......  536 


The  river  to  be  reduced  to  these  widths  by  a rubble  wall,  built  on  the  north  side,  from  Dunglass 
Castle  to  Milton  Island,  and  from  thence  to  a point  marked  on  the  plan,  east  of  Dumbarton  Castle. 

The  long  dyke  to  be  straightened  and  extended  by  a regular  curve  to  the  westward  of  the  Ferry 
quay,  on  the  south  side,  and  all  these  walls  to  be  about  half  flood  high.  peet 

Between  Dunglass  and  Frisky  House  .....  504 

West  end  of  Bowling  Bay  .......  472 

Opposite  the  entrance  of  the  Forth  and  Clyde  Canal  . . . 440 

I do  not  propose  that  there  should  be  any  rubble  wall  on  the  north  side,  between  Dunglass  Castle 
and  the  Forth  and  Clyde  Canal,  but  that  on  the  south  side  there  should  be  one  from  the  east  end  of 
the  Long  Dyke  to  the  West  Ferry  House.  By  this  plan  the  whole  of  Bowling  Bay  will  be  leftopeii 
for  the  use  of  such  vessels  as  may  have  occasion  to  anchor  there  waiting  for  the  tide,  or  for  those 
trading  to  or  on  the  Forth  and  Clyde  Canal.  The  wall  on  the  south  side  will  direct  the  freshes  and  tides 
towards  the  entrance  of  the  canal,  and  will  give  deeper  water  there,  as  well  as  in  Bowling  Bay. 
Vessels,  therefore,  entering  the  canal  will  not  experience  the  frequent  interruptions  they  now  do  by 
the  accumulation  of  sand-banks,  but  this  cannot  be  entirely  removed,  unless  some  alteration  is  made 
on  the  entrance  lock. 

I propose  the  river  to  be  contracted  to  the  width  of  425  feet  opposite  Glenbuck. 

Feet 


About  one  quarter  of  a mile  farther  east  .....  410 

Opposite  the  Jetty  No.  2,  on  the  north  side  ....  395 

,,  ,,  5, 380 

, , , , 7, 370 

,,  ,,  8, 360 

Opposite  North  Barr  House  . . . . . • 350 

Near  the  wharf  where  the  punts  are  loaded  with  stone  from  the 

quarry  to  make  the  rubble  walls  ......  340 

At  Jetty  No.  9,  ........  330 

,,  10,  . 322 

,,11 315 

,,14, 308 

, , 17, 301 

,,  20, 294 

, , 22, 287 

,,  24, 280 


Just  above  this  jetty  the  river  Cart  enters  the  Clyde.  The  jetty  on  the  west  side  of  this  entrance 
stands  in  a direction  quite  across  the  Clyde.  Instead,  therefore,  of  allowing  the  water  of  the  Cart  to 
enter  the  Clyde  in  an  easy  manner  and  fall  into  its  stream,  it  strikes  quite  across  it,  and  occasions  a 
kind  of  eddy.  If  it  were  bent  round  in  a westerly  direction,  the  water  of  this  river  would  fall  easily 
into  the  Clyde.  If  this  jetty  were  extended  up  to  Collin’s  Island,  it  would  still  join  the  Clyde  in  an 
easier  manner. 
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At  Jetty  No.  25,  just  above  the  junction  of  the  Cart  with  the 
Clyde,  the  width  should  be  . 

Near  Jetty  No.  27,  ....... 

West  of  , , 29,  ......  » 

,,  ,,33, 

At  Renfrew  Ferry,  . • 

At  Jetty  No.  40, 


44, 

48, 

Between 

52  and  53, 

At  Jetty 

56, 

Between 

. 58  and  59, 

, , 

. 62  and  63, 

, , 

. 65  and  66, 

, , 

. 68  and  69, 

, , 

. 72  and  73, 

77, 

Between 

81  and  82, 

At  Jetty 

. 85, 

Feet. 

240 

237 

235 

232 

230 

226 

222 


2UU 

196 

192 

178 

184 

180 


Just  above  the  jetty  No.  85,  the  River  Kelvin  joii 
jetty  be  so  placed  as  to  lead  the  water  of  the  Kelvin 
for  the  Cart. 


the  Clyde, 


and  here  it  will  he  proper  that  the 


into  the  Clyde  in  the  same  manner  as  is  proposed 


Just  above  Ferry  Quay,  at  jetty  No.  86,  the  river  should  be  contracted 
Between  Nos.  80  and  91  . . • • - • 

Ditto  94  and  95  ....... 


98  . 
102  . 
106  . 
110  . 


to  150 
147£ 
145 
142 
140 
137* 
135* 
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A short  distance  above  the  jetty  there  is  a wharf  on  the  north  side,  which  projects  awkwardly  into 
the  river  j this  should  be  cut  off  and  the  sweep  made  more  regular. 

It  happens  very  unfortunately  that  the  river  near  this  place  has  been  laid  out  in  a very  improper 
manner.  The  channel  was  here  originally  very  wide,  and  a fine  opportunity  was  afforded  of  straight- 
ening it;  hut  instead  of  this,  it  has  been  laid  out  with  a great  bend,  and,  unfortunately,  notonlyathe 
jetties  here  have  all  been  completed  hut  their  ends  have  been  joined  by  rubble  walls,  and  all  the 
space  behind  these  walls  and  between  the  jetties  have  been  filled  up,  so  that  to  alter  this  bad  place 
now  would  be  attended  with  a heavy  expense ; and  indeed  I have  my  doubts  whether  it  could  be 
done  at  all,  unless  fresh  Parliamentary  powers  were  obtained,  or  the  landowners  should  give  their 
consent  to  it.  Under  these  circumstances  I am  doubtful  whether  it  would  be  advisable  to  alter  it  at 
present. 

From  the  above  mentioned  bend  to  the  Broomielaw  the  river  is  tolerably  regular  in  its  depth,  and  a 
considerable  part  of  the  rubble  walls  has  been  completed,  therefore  little  more  is  wanted  to  complete 
this  part  of  the  navigation,  except  a new  weir  at  the  bridge,  and  a wet  dock,  cither  at  the  Broomielaw 
or  on  the  north  side  of  the  river  below  it.  The  latter  will  form  subject  for  another  report.  I need 
scarcely  observe  that  there  should  be  a towing-path  for  horses  on  the  bank  as  far  as  it  can  be  made  as 
recommended  in  my  former  Report. 

It  has  been  said  that  the  clam  or  weir  across  the  river  by  the  new  bridge  prevents  the  navigation  to 
Rutherglen,  and  if  this  dam  were  removed,  barges  of  considerable  burthen  would  have  free  passage  up 
the  river.  It,  is,  therefore,  a favourite  object  with  the  inhabitants  of  Rutherglen,  the  removal  of  this 
dam,  and  I am  told  that  legal  measures  are  to  be  taken  for  the  purpose  of  obliging  the  trustees  tore- 
move  the  clam,  or  to  make  an  opening  in  it  so  as  to  admit  of  the  free  passage  for  barges  upwards. 

On  referring  to  the  original  plan  of  the  new  bridge  at  Glasgow,  deposited  in  the  Chamberlain’s 
office,  it  appears  that  the  top  of  the  weir  is  not  higher  than  the  original  bottom  of  the  river,  and  that, 
by  the  soundings  I took  on  the  5th  November  last,  there  is  a greater  depth  of  water  on  the  top  of  the 
dam  when  the  tide  stood  at  the  4 feet  6 inch  gauge-mark  on  the  quay  at  the  Broomielaw  than  is  in 
the  river  above,  as  will  be  evident  on  inspecting  the.  soundings  stated  in  this  report.  It  is  not  an  easy 
matter  to  say  whether  some  mud  and  silt  may  have  settled  since  the  "bridge  was  built  and  the  weir 
erected,  but  the  fact  may  in  some  measure  be  gathered  from  this,  namely,  that  except  in  one  part  at 
the  middle  of  the  great  arch  of  the  old  bridge  there  is  less  water  than  even  on  the  dam,  and  the  same 
shallow  depth  extends  quite  to  the  wooden  bridge,  except  in  one  place  below  said  wooden  bridge, 
where  a hole  was  made  by  the  water  alter  the  fall  of  the  stone  bridge.  The  soundings  from  the 
wooden  bridge  to  the  blind  burn  are  also  of  less  depth  than  on  the  weir,  so  that  there  is  little  reason 
to  believe  that  the  river  so  far  has  been  affected  by  the  weir  in  question. 

Were  an  opening  to  be  made  in  the  weir,  as  proposed,  for  the  navigation  upwards,  no  great  advan- 
tage would  arise.  It  is  true  that  the  current  of  the  river  would  he  drawn  to  this  opening,  and  fora 
short  distance  upward  some  depth  would  be  acquired  by  this  current  scouring  the  bottom,  and  some 
less  obstruction  would  be  given  to  the  influx  of  the  tide  ; but  this  would  extend  but  a very  short  dis- 
tance, and  would  by  no  means  compensate  for  the  difference  of  depth  between  the  top  of  the  weir 
and  the  river  upwards. 

If  the  weir  were  to  be  lowered,  considerable  advantage  would  be  gained  in  carrying  the  floods  more 
speedily  off  during  the  absence  of  the  tide,  and  this  also  would  deepen  the  bottom  of  the  channel 
upwards ; but  such  an  improvement  ought  not  to  be  given  as  a right,  but  as  a boon  to  the  public.  I 
am  decidedly  of  opinion  it  would  be  of  greater  advantage  in  carrying  away  the  flood-water  speedily 
thao  any  other  work  that  could  be  devised,  unless  the  water-way  of  the  old  stone  bridge  were  to  he 
enlarged,  which  is  less  than  the  water-way  of  the  new  bridge  in  its  present  state.  The  great  obstruc- 
tion to  the  flood  at  this  time  arises  more  from  the  want  of  capacity  in  the  bridges,  particularly  the  old, 
than  from  anything  else  since  the  ground  below  the  new  bridge  was  lowered,  for  whenever  the  river 
rises  to  any  considerable  height,  the  springs  of  the  arches  being  so  low,  the  space  or  water-way  is 
greatly  contracted  ; and  let  the  width  of  channel  be  what  it  may,  the  water  has  not  sufficient  force  to 
preserve  it  unless  it  could  pass  with  greater  rapidity  through  the  arches  of  the  bridge.  This  appears 
evident  from  the  mud  or  silt  settling  on  the  surface  of  the  south  bank  of  the  river  that  has  been  taken 
away  ; that  the  bank  is  gradually  rising,  and  in.  time  will  form  a more  formidable  obstruction  to  the 
carrying  away  the  floods  than  is  generally  imagined. 

In  all  the  calculations  that  have  hitherto  been  made  respecting  the  water-way  of  the  new  bridge,  it 
does  not  appear  that  any  one  has  madeallowance  forthe  oblique  direction  of  the  bridge  to  the  current  of 
the  river.  Had  it  been  placed  at  right  angles  to  the  stream  of  the  river,  and  had  the  river  been  straight 
both  above  and  below  it,  the  whole  capacity  of  the  arches  might  then  have  fairly  been  taken  ; hut,  the 
fact  is,  the  bridge  stands  on  a bend  of  the  river,  and  the  current  of  water  strikes  the  piers  obliquely 
and  occasions  eddies,  and  thereby  obstructs  the  passage  of  the  water  through  it ; and  when  to  this  is 
added  the  space  occupied  by  the  great  number  of.  vessels  lying  alongside  of  the  quay  at  the  Broomielaw, 
it  will  be  found  that.,  if  .even  the  wet  dock  had  been  constructed  as  proposed,  the  floods  would  have 
passed  off  more  freely  than  they  now  do.  Bui  if  the  dock  is  removed  farther  down  the  river  as  is  pro- 
posed by  the  new  plan,  and  the  weir  lowered,  the  capacity  of  the  river  to  carry  off  the  floods  will  be 
greatly  increased  indeed,  independent  of  the  improvements  below,  which  will  admit  of  a much  freer 
passage  not  only  for  the  tides  upwards,  but  for  carrying  away  the  floods  more  rapidly.  If  the  weir  is 
lowered  one  foot  or  eighteen  inches,  the  whole  bottom  of  the  river  up  to  the  old  bridge,  and  even 
above  it,  will  be  scoured  out  and  lowered  ; and  I think  this  alteration  may  be  made  without  endanger- 
ing the  foundations  of  the  new  bridge.  The  expense  of  this  new  weir  will  be  considerable  ; still  I 
think  it  would  be  policy  to  combine  it  with  the  plan  for  a wet  dock,  and  then  I apprehend  every  pos- 
sible objection,  in  so  far  as  the  floods'  are  concerned,  will  be  removed,  and  I trust  the  objections  of 
the  coal-masters  will  be  found  of  less  importance. 

The  Right  Son . the  Lord  Provost  and  ^ ’ John  Rennie. 

Magistrates  of  the  City  of  Glasgow. 
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Report  by  John  Rennie,  Esq.,  on  Improvements  at  the  Brocmielaw.  Glasgow 

My  Lord  Provost,  February  3,  1809.  

The  plans  I had  the  honour  to  lay  before  your  Lordship  for  the  increase  of  quay  room,  and  Rennj^j'nf28'^ 
for  the  accommodation  of  vessels  navigating  the  Clyde  to  the  Broomielaw,  and  the  reports  on  and  e^ti-  menkat  the™*6” 
males  of  the  expense  of  performing  the  same,  dated  the  26th  of  January,  and  26th  of  December,  Br0omiela\v. 
1807,  appearing  to  be  more  expensive  than  it  has  been  thought  funds  could  be  conveniently  raised  to 
accomplish,  I have,  by  your  Lodship’s  desire,  re-considered  the  subject,  and  I shall  now  propose  a 
much  less  expensive  plan,  which,  although  far  inferior  in  point  of  accommodation,  may  perhaps,  under 
all  the  circumstances  of  the  case,  meet,  in  a certain  degree,  the  wants  of  the  trade,  and  serve  to  quiet 
the  minds  of  those  who,  from  the  want  of  due  consideration  of  the  advantages  to  be  derived,  and  from 
fears  of  a possible  injury,  have  been  induced  to  oppose  the  former  plans. 

The  plan  I have  to  propose  is,  to  leave  the  river  at  the  Broomielaw,  with  its  wharf  and  quay,  a3  it 
now  is  (except  in  so  far  as  it  may  be  judged  advisable  to  extend  the  quay  downward,  and  perhaps  this 
may  be  done  with  advantage  to  York-street,  which  is  about  450  feet  below  the  present  quay,  and 
which  will,  no  doubt,  add  much  to  the  accommodation  of  the  trade,  but  much  short  of  what  is 
required),  and  to  make  an  excavation  on  the  south  side  of  the  river,  as  represented  on  the  plan,  to  be 
open  at  the  lower  end,  and  to  extend  upwards  to  within  240  feet  of  the  new  bridge,  and  to  have  a quay 
wall  of  ashlar  built  on  its  south  side  1150  feet  long,  and  60  feet  distant  from  the  street  in  front  of 
Clyde-buildings  at  the  upper  end,  and  30  feet  at  the  lower  end ; but,  owing  to  the  height  of  the  street, 
it  will  be  requisite  that  this  quay  should  be  about  3 feet  higher  above  the  surface  of  the  water  than  the 
present  quay  at  the  Broomielaw,  from  which  some  inconvenience  will  arise  in  the  ordinary  state  of  the 
river;  but  when  the  river  is  swelled  by  floods,  it  will  be  found  very  useful,  and  can  be  used  when  that 
at  the  Broomielaw  cannot  From  the  lower  end  of  this  ashlar  quay  wall  to  the  junction  of  the  new 
cut,  with  the  stone  dyke  which  was  built  for  a towing  path,  I propose  the  bank  to  be  sloped,  and  its 
foot  guarded  by  rubble. 

The  cut  should  not  be  less  than  160  feet  wide,  and  guarded  at  its  upper  end  by  a wall  of  rubble  stone, 
formed  like  a breakwater  or  overfall,  to  allow  the  water  in  floods  to  pass  freely  over  it.  The  north  side 
to  be  done  also  with  a rubble  wall  similar  to  those  on  the  Clyde  below. 

A dock  of  the  sort  I have  described  will,  in  no  respect,  obstruct  the  floods  of  the  river  from  passing 
off,  as  no  part  of  the  works  is  intended  to  be  raised  higher  than  the  present  surface  of  the  ground; 
but  will,  ou  the  contrary,  rather  facilitate  their  discharge.  Vessels  will,  in  this  place,  ride  with  more 
safety  in  floods  than  they  can  at  the  Broomilaw,  not  only  because  the  strength  of  the  current  is  on  the 
opposite  side,  but  because  the  solid  ground  and  rubble-wall  at  its  head,  will  weaken  the  force  of  the 
floods.  But  these  advantages  cannot  be  gained  without  some  disadvantages  ; for,  as  no  current  (except 
in  times  of  flood)  will  pass  through  this  tide  dock  (as  I shall  name  it),  the  mud  of  the  river  will  settle 
in  the  still  water  ; and,  therefore,  unless  it  is  frequently  dredged,  it  will,  in  time,  become  so  shallow  as 
to  be  unfit  for  use. 

It  is  not  possible  for  me  to  say  what  the  expense  of  dredging  will  amount  to  annually,  but  I would 
guess  that  it  may  be  done  for  about  150/. 

Should  it  be  determined  at  any  future  period  to  make  a wet  dock  at  the  Broomielaw,  ns  formerly 
proposed,  this  tide  dock  will  not  at  all  interfere  with  that  scheme ; but  will,  on  the  contrary,  rather 
facilitate  the  work,  by  affording  a quay  for  the  use  of  the  shipping,  while  it  is  going  on,  and  by  its 
excavation  and  walls  on  the  south  side,  forming  a part  of  the  new  channel  into  which  the  river  mus' 
then  be  turned  ; so  that,  although  the  whole,  will  ultimately  cost  more  money  than  the  execution  of  the 
wet  dock  at  the  Broomielaw  would  have  done  had  this  work  never  been  executed,  yet  I am  inclined 
to  think  that  the  immediate  accommodation  that  will  be  afforded  to  the  shipping  by  this  plan,  and  the 
future,  while  the  other  is  going  forward,  will,  on  the  whole,  render  this  a much  more  advantageous 
plan  than  may  at  first  sight  appear. 

I have,  &c., 

The  Right  Hon.  the  Lord  Provost  of  Glasgow.  John  Rennie. 


Estimate  of  the  proposed  Tide  Dock  and  Wharf  on  the  South  side  of  the  River  Clyde,  in  front  of 


Clyde  Buildings. 

£.  s.  d. 

To  150,000  cubic  yards  of  excavation,  Is.  ....  7500  0 0 

Puddling  round  the  walls  . • • • • • 90  12  4 

1150  running  feet  of  plank  for  the  toe  of  the  quay  wall  . . 172  10  0 

6128  cubic  yards  of  ashlar  quay,  at  17s.  ....  5208  16  0 

1150  running  feet  of  coping  extra,  at  Is.  . . . . 57  10  0 

4100  cubic  yards  of  dry  rubble  wall  at  upper  end  and  north  side 

of  dock,  at  7s.  ........  1435  0 0 

908  cubic  yards  of  rubble  footing  at  south  side,  at  5s.  . . 227  0 O 

5750  square  yards  of  paving  on  the  quay,  at  2s.  . . 575  0 0 

Mooring-posts  . . . . • • • » 150  0 0 

Steam-engine,  dams,  &c.  ......  2500  0 0 

Contingencies  3583  11  8 


£21,500  0 0 


No.  329. 

Specification  by  J.  Rennie,  Esq.,  for  the  New  Front  or  Quay  Wall , proposed  to  be  erected  on  the 
River  Clyde , at  the  Broomielaw. 

London , November  13,  1809.  j^o  32g> 

First.  The  digging  for  the  foundation  of  the  quay  wall,  with  the  piling  and  planking  under  it,  the  Rennie’s  Specifica- 
making  and  forming  the  cofferdam,  the  pumping  of  the  water,  and  the  filling  behind  the  wall,  may  tion  for  the  new 
either  be  contracted  for  separate,  from  the  masonry  or  with  it,  as  the  trustees  of  the  Clyde  Navigation  °r  Qu®y  Wa  , 

shall  judge  the  offerers  for  the  work  adequate  to  the  undertaking.  1 ><  i-. 
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Appendix  C.  Second.  The  foundations  are  to  be  done  in  the  following  manner,  namely : a row  of  sheetino-  '? 

be  driven  in  the  direction  of  a tangent  to  the  wall  at  its  toe ; these  piles  to  be  S or  10  feet  in  Ien<nh 

Glasgow.  cording  as  the  nature  of  the  ground  may  require,  and  6 inches  thick ; each  pile  is  to  have  a crrooS  ' 

and  there  is  to  be  a dowel,  about  4 inches  broad,  mortised  into  the  side  of  the  pile  next  to  this  to  k * •** 

No.  329.  its  proper  direction.  When  these  piles  shall  have  been  all  driven  as  close  together  as  thev  r-m’ 

Rennies . Specifics  tobe  straightened  at  the  top,  and  on  their  inside  is  to  be  fitted  a piece  of  timber  12 
Frontor  Quay  Wall,  ,inche*  tbi?k’‘°  which  si  U the ; piles  are  to  be  spiked.  At  the  back  part  of  the  foundation  another^ 
at  the  Brcomielaw.  Is  t0  be  Iald  flatways,  12  inches  broad  by  8 inches  thick,  and  a similar  sill  at  the  extremity  of  »h- 

counterfort.  These,  the  last-mentioned  sills,  are  to  be  solidly  bedded  on  the  ground,  and  their  u * 

surface  in  the  direction  of  the  radius  of  the  wall ; between  them  gravel  is  to  be  puddled  and  "df” 
the  gravel  and  sills  are  all  in  a straight  direction,  the  whole,  including  the  head  of  the  sheetino-  nil 
is  to  be  covered  with  planking  across,  and  spiked  to  the  sills,  on  which  the  foundation  of  the  masoiT’ 
is  to  be  laid.  The  planking  need  only  extend  the  width  of  the  wall,  except  where  the  counterfort! 
are,  and  the  sills  at  the  extremity  of  the  counterforts  are  to  be  of  the  length  of  the  said  counterforts 

The  wall  is  to  be  puddled  behind  with  gravel,  and  the  spauls,  afterward  mentioned  to  be  thrn 
behind  the  said  puddle.  ' wn 

Third.  The  new  quay  wall  is  proposed  to  extend  about  900  feet  in  length  westward  from  them 
sent  quay  at  the  Broomielaw,  conformable  to  a line  laid  down  on  a plan  of  the  premises  and  to 
which  this  specification  refers ; and  its  shape,  dimensions,  and  mode  of  execution,  are  to  be  accord!™ 
to  the  following  description  : — = 

The  height  of  the  wall  to  be,  from  its  toe  to  the  lop  of  the  coping,  18  feet,  and  to  have  a curved 
batter  in  the  vertical  direction,  the  radius  of  which  curve  in  the  face  is  to  be  50  feet,  and  its  centre  in 
horizontal  line  with  the  top  of  the  coping,  at  which  place  it  is  to  be  4 feet  thick  / and,  if  the  back  is 
drawn  to  a radius  of  75  feet,  it  will  be  about  5 feet  thick  at  the  base;  this  wall  is  to  have  coun- 
terforts behind  it,  18  feet  asunder,  eaeh  counterfort  to  be  4 feel  thick  bv  5 feet  broad  from  the  wall 
Fourth  The  whole  of  the  above  wall  and  counterforts  are  to  be  built ’with  ashlar,  the  joints  of  which 
are  to  be  laid  in  the  direction  of  the  radius  of  the  curved  bailer  of  the  face,  and  header  and  stretcher 
alternately;  the  stretcher  to  be,  on  the  average,  4 feet  6 inches  long,  but  none  to  be  shorter  than 
3 feet,  nor  narrower,  on  the  average,  than  2 feet,  but  no  stone  narrower  than  1 foot  6 inches  The 
headers  are  not  to  be  narrower,  on  the  average,  lhan  2 feet  6 inches,  and  none  are  to  be  used, 'less  in 
breadth  than  2 feet.  The  length  of  the  headers  is  to  be  such  that,  when  laid  opposite  to  the 
stretcher,  they  shall  be  equal  to  the  thickness  of  the  wall ; but  every  third  header,  from  the  fourth 
course  upwards,  is  to  go  through  the  wall.  None  of  the  courses  are  to  be  less  than  10  inches  thick 
in  the  face,  but  they  may  he  as  much  thicker  as  the  quarries  will  produce ; being  radiated,  they  will  of 
course  be  thicker  at  the  further  side  of  the  wall.  Each  course  is  to  be  carried  the  same  thickness  the 
whole  length  ot  the  wall,  and  no  joint  is  to  overlap  another  less  than  10  inches.  Great  care  must  be 
taken  in  choosing  the  largest  stones  to  connect  the  wall  and  counterforts  in  the  like  manner  as  the 
andsSwide6  ^ "**  C°P'n"  St0nes  are  not  to  be  less  than  4 feet  lonS  by  15  inches  thick, 

,,  ™jh;Jhe  '”5  ?f  “cl ' “b.lar  i"tl“  r'™‘  °f  «"  qi»y  »,1I » to  have  a chisel-draught  wrought  round 
7”,  ons/nro  t^'w1 • r!*  “ sln%htly  broodier!.  The  beds,  sides,  and  ends  of 

M well  e!  ,ll  th.  n " \r°“hSd  r,,,und  for  »l  le»“  1 f»ol  inwards  from  the  face;  the  oilier  parts, 
mavh'lfai!  Lieth  1 “m”  T*  ra?”terf“rtS’  ar«  '»  be  neatly  hammer-dressed,  so  that  the, 

Tfll  S wi  h So  f “rt  S1  • ’ n"d  Wh'n  “ “OTSe  is  iaidr  lhe  ™ >« 

“d  SP"  r'  be  """  ia'°  ‘hem  with  on  iron  bar,  sn  that  the  whole  ma, 

Be  drSte IS  mass  of  masonry.  After  each  course  Is  laid,  the  upper  bed  of  the  coarse  is  to 
all  li  bfdhrtlri  f “ Slra!f  h,‘  10  reCein  lb»  n'*‘  Tl»  aopinff  stones  are 

. 7.tnsr''  speclfied’  “dlhe  bedl°  be  done  as  the  other  ashlars ; hut 
Sill  ,.  , y squared,  the  face  grooved  as  the  others,  and  the  upper  side  neatly  grooved, 
upp  r bed  of  L rn  n“d  f n>h"C  1CS  'r°m  'h'  fa“  of  ,ba  q"*y-««  » groove  is  1 1 be  cot  in  the 
turaS  from  then!?  I T maT™? ’ 'T'"'8  from  the  foundation,  parallel  to  the  face,  and  to  be 
alonS  ,he  mjddJ«  of  each  counterfort  to  within  one  foot  of  Its  estremi.y,  and  then, 
Jarge  enough  to  receive  iron  bars  to  bind  the  ms- 
to  the  thickness  nf  the  n \ °raCene  tbe  cr°ss  bar  are  to  be  stretchers,  whose  lengths  shall  be  equal 
£,tdSr,;^ ^32'  and  ,ess  tha"  3 f“‘  « taobea  broad.  Thelars  are  to  be’™ 


to  bTwdta  pS?‘„Sd°r?h.?  SrS  “ lhe  T7  r"'  f0r. al  leasl  3 iaahas  inwards  from  the  face,  are 
courses  which  are  In  he  i,’:j  man ‘cement,  and  for  9 inches  farther  (except  the  eight  undermost 

lowr:-namelv^  one  Jj  If  *br°ush°Ut  with  this  composition)  with  cement  to  be  prepared  as  fol- 
and  two  parts 7of  clear  rive^Lnd'1' free0fr?.ied  or  Sround  bme>  one  part  of  burnt  ironstone  pounded, 


and  two  parts  of  clear  river  sand  free  l , e>  Parl0[  Duriu  ironstone  pounaeu, 

works,  and  to  be  used  hni  • u,o  ’ j ^rom  eartby  particles ; the  lime  to  be  burned  adjoining  the 
and  then  pul  through  a fine  sV  8 POU”de4  materials  to  be  mixed  with  their  due  proportion  of  sand, 
previous  to  their  being  used  • b£rn7mora*'d  * 7 rJ  and  "e11  beaten  or  ground  with  millstones 
day’s  work  and  the  other  i.  U°  m°r!  must  bo  mixed  with  water  than  what  is  necessary  for  the 
as^may^je  liable  to  S be  covered  with  sand,  so  as  to  keep  it  free  from  the  air.  Such  parts 
cement.  The  backing  stones  a^to  Said  -building  are.  to  be  covered  with  Parkei'  and  Co-’s 
therwood,  Campsie,  or  Kilbride  parties  mired^ith  ’*  bs  n!ada  fr0'”  Ume  fWm  N"' 

TJierhih  mu  . - , „ 4 ’ mixed  with  shells  m proper  proportions. 

QoaSy,  or  frorn?™'Milktm?fWe?tm?hqoT^  b'  ,ate”  aitber  from  lhe  u,lder  parl  “f  Bkck 

vided  that  the  whole  face  shall’betaken  from  f ’rl?  t|uarI,esr  al  the  opt””  of  ‘be  contractor,  pro- 
the  buildinn.  The  stones  for  h.  W?  f ' 0f  lbe,n’  as  ”°  -y"1  b'  all»”,e3  ‘a  this  P»rt  »f 

part  from  C.rntyne  or  Cowcnddens  on'arrtS  f ‘thflfo  bB  7,“  '’'“"'J*1.1  or  T- 7 ,h'J  “ 
atone  with  a soft  surface,  or  otherwis?  r.nHy.’.m  tesnffS  to  be  " ' 

&,  may  6™d*lj0,‘'  tbe  mskiog  and  forming  of  the  cofferdam, 

part  of  the  foundation  rsadv  f«r  *u„  u -.j°n  contract  can  be  entered  into;  and  he  is  to  have 
wards  with  his  work  so  as  fo  hnvP  hI™-1"  U1°  roy.tbe  be£imnng  of  March  next,  and  to  continue  on- 
to  the  rate  it  shall  be  agreed  on  ■ that  S*  ah™ffic‘enl!y  f“  contractor  for  masonry  work,  according 
sonry  is  to  prepare  th^necessa^  mortal.  ‘s  P™«ed,  and  the  contractor  for  the  ma- 

rt pare  roe  necessary  materials  and  implements,  so  as  to  be  ready  to  begin  building  on 
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the  1st  March  next,  provided  the  weather  shall  then  permit ; and  he  is  to  proceed  with  his  work  in 
the  following  manner,  and  at  the  after-mentioned  rate,  namely — one  half-rood  of  superficial  measure 
in  each  week  of  working  weather,  and  that  weather  to  be  ascertained  by  the  superintendent. 

Tenth.  The  estimate  is  to  be  given  in  by  the  cubic  yard  ; in  that  price  is  to  be  included  the  work- 
manship and  whole  materials  of  every  kind,  as  well  as  the  masons’  sheds,  scaffolding-,  foot-gangs, 
tresses,  and  every  other  kind  of  machine  or  implement  necessary  for  such  an  undertaking.  It  is  also 
to  include  the  making  of  the  grooves  along  the  whole  two  fore-mentioned  courses  of  the  quay  wall  and 
counterforts,  and  running  in  the  iron  bars.  The  trustees  will  provide  the  iron  and  lead.  The  contractor 
is  to  throw  the  stone  shivers  and  rubbish,  which  may  be  collected  by  his  operations,  behind  the  puddle 
of  the  wall,  without  any  additional  charge.  In  making  out  this  estimate,  too,  the  work  is  to  be  classed 
under  the  three  following  heads,  and  the  price  is  to  be  made  accordingly: — 

1st.  The  breast- work,  measuring  three  feet  inwards  from  the  face,  is  to  be  squared  and  charged  at 
per  cubic  yard. 

2nd.  All  the  other  walls  are  to  be  squared  and  charged  at  per  cubic  yard. 

3rd.  The  coping  course  is  to  be  squared  and  charged  at  per  cubic  yard. 

Eleventh.  So  soon  as  the  contractor  shall  have  finished  two  superficial  roods  of  the  breast-wall, 
with  the  corresponding  couuterforts,  the  work  shall  be  measured  and  paid  for  in  full ; ami  so  on  in 
the  same  proportion  until  the  whole  be  completely  finished.  The  contractor  is  to  find  ample  security 
for  his  engagements,  to  the  satisfaction  of  the  trustees,  to  the  effect  that  he  will  not  only  begin,  carry 
on,  and  finish  the  work  herein  described,  in  the  time  already  fixed,  but  that  the  whole  shall  be  done  in 
exact  conformity  to  this  specification. 

Twelfth.  As  the  trustees  are  determined  that  these  works  at  the  Broomielaw  shall  be  done  with 
the  very  best  materials,  and  executed  in  the  first  style  of  workmanship,  one  clause  will  be  inserted  in 
the  contract  appointing  'a  superintendent  or  superintendents,  and  one  prohibiting  the  contractor  from 
setting  out  by  piece-work  to  his  own  workmen,  or  any  other  master  mason,  all  or  any  part  of  the 
building,  or  the  mixing  or  preparing  of  cement  or  mortar,  which  must  ail  be  done  by  men  working 
on  day’s  wages,  without  prejudice,  however,  to  the  contractor’s  getting  the  stones  quarried,  carted,  or 
hewed  by  piece-work. 

The  estimates  are  to  be  given  in  to  James  Black,  Esq.,  Lord  Provost,  on  or  before  the 
day  of 

John  Rennie. 


No.  330. 

Report  by  T.  Telford,  Esq.,  on  a Wet  Dock  in  the  Ground  belonging  to  Dr.  Reid. 

Sir,  Glasgow  Dock.  London,  December  29,  1819. 

In  pursuance  of  your  instructions,  and  upon  the  data  contained  in  the  plan  and  section  you 
transmitted,  I have,  upon  the  plot  of  ground  denominated  Mr.  Reid’s  property,  formed  the  plan  of 
a wet  dock,  750  feet  in  length,  and  200  feet  in  breadth,  which  leaves  a sufficient  space  for  wharfs, 
warehouses,  sheds,  and  entrances,  all  as  delineated  upon  the  accompanying  drawing. 

In  regard  to  locality,  this  dock  seems  favourably  situated,  one  end  having  a convenient  communi- 
cation with  the  river,  and  the  other  with  the  principal  street  of  the  city,  without  interfering  with  auy 
private  property,  excepting  Mr.  Reid's  field. 

With  respect  to  height,  I have  (as  may  be  seen  in  the  sections)  made  the  top  of  the  wharfs  level 
with  the  flood-line  at  the  Saltmarket,  iu  March  1782,  which,  being  19  inches  higher  than  the  same 
flood  below  the  bridge,  seems  sufficiently  out  of  the  water.  Allowing  5 feet  below  the  top  of  the 
wharfs  for  the  average  height  of  water  in  the  dock,  and  12  feet  of  depth  of  water  gives  17  feet  below 
the  wharf-line,  and  allows  for  a greater  depth  of  water  if  necessary. 

The  breast  of  the  wharf  at  the  Broomielaw  is  12  feet  4 inches  below  the  flood  line  at  the  Salt- 
market,  and  4 feet  above  high  water  at  a spring-tide,  making  together  16  feet  4 inches ; to  this,  if  12 
feet  water  be  added,  makes  28  feet  4 inches  below  the  before-mentioned  flood-line  (or  that  assumed 
for.  the  top  of  the  wharfs  around  the  dock),  gives  the  bottom  of  the  entrance  lock,  which  leaves  a rise 
or  silt  of  11  feet  4 inches.  And  it  will,  by  the  section,  be  seen  that  the  bottom  of  the  entrance  lock  is 
as  nearly  as  possible  on  a level  with  the  bottom  of  the  river. 

Between  the  wet  dock  and  the  river  there  is  a sufficient  space  for  a graviog-dock  and  building-yard, 
a very  necessary  appendage  to  a port,  also  for  placing  a steam-engine  to  supply  the  wet  dock  and  its 
lockage  water. 

This  General  Report,  with  the  annexed  drawings,  are  sufficient  for  all  preparatory  measures,  also 
obtaining  an  Act  of  Parliament,  and  commencing  the  excavation.  For  the  dock  walls,  entrance  lock, 
and  other  works,  particular  working  drawings  will  be  necessary. 

Thomas  Telford. 

To  James  Spreull,  Esq. 


No.  331. 

Report  byT.  Telford,  Esq.,  recommending  the  Extension  of  the  Bromielaw' Quay  as  the  tnost 
advisable  mode  of  getting  additional  Berthings  and  Wharfage. 

Broomielaw. 

London , December  20,  1621. 

Having  inspected  and  considered  the  present  state  of  the  river  and  banks  at,  and  adjacent 
to,  the  Broomielaw,  also  perused  the  Report  of  the  Committee  of  Trustees  of  the  13th  April,  1820, 
and  had  sundry  conferences  with  the  Chamberlain,  I beg  leave  to  state — ^ 

!■  That  there  do  not  appear  to  be  any  good  grounds  to  expect  such  increase  of  revenue  as  to 
justify  incurring  any  very  considerable  expense. 

2.  Tliat  encroaching  upon  the  river,  in  almost  any  shape,  would  either  risk  interrupting  the  high 
floods,  which  of  late  years  have  frequently  taken  place,  or  seriously  injuring  the  navigation  channel. 


Appendix  C. 
Glasgow. 

No.  329. 

Rennie’s  Specifica- 
tion for  the  new 
Front  or  Quay  Wall, 
at  the  Broomielaw. 


No.  330. 

Telford,  on  a Dock 
in  Dr.  Reid’s 
Ground.  . 


No.  331. 

Telford,  on  extend- 
ing the  Broomielaw 
Quay.  _ 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C.  3.  That  acquiring  increased  accommodations  on  the  south  side  of  the  river  would  r H 

access  with  the  City  very  incommodious,  and  could  only  be  obtained  at  a great  expense  *Mer  the 

Glasgow.  4.  From  the  foregoing  considerations,  I am  disposed  to  recommend  that  for"  the 

No  331  berthings  and  wharfage  f..r  the  steam-boats  should  be  obtained  on  the  City  side  of  the  river  hT^'’ 

Telford,  on  extend-  the  western  end  of  the  Broo.melavv and  opposile  Cl, de-street.  This  may  be  convenient!,' do', 
ing  the  Broomielaw  excavating  a recess  of  from  20  to  30  feet  behind  the  line  of  the  Broomielaw  wharfs  to  adm Ur 
Quay.  steam-boats  to  lie  out  of  the  course  of  the  current  and  navigation  channel.  And  in  order  to  * ,ne 

plish  this  in  the  most  economical  manner,  I advise  that  the  wharfage  be  formed  by  mean  nf^T' 
and  planking.  The  number  and  dimensions  of  these  piles  depend  so  much  on  the  nature  offte 

plank  pilino- 
' the  whole 
necessary 

Thomas  Telford. 


ground  as  scarcely  to  be  previously  determined ; it  will  be  necessary  to  drive  a row  of  nlank  ir^ 
to  prolect  ihe  earthen  bank  ; the  length  of  these  must  also  be  determined  upon  trial  • but  th  1 , 

process  is  so  plain  and  familiar  to  the  Chamberlain,  that  he  will  be  at  no  loss  to  <ri„l  .u*  6 W“°  e 

directions,  and,  if  required,  furnish  an  estimate  of  the  expense.  0 * necessarv 


No.  332.  Letter  from  Mr.  Reddie  to  Mr.  Whidbey.—  Queries  as  to  Deepening  and  Improving  the  River. 

ep“'  SlE'  T ■ ®“«w.  1,  1824.'  . 

. } am  directed  by  the  magistrates  and  Council  of  Glasgow,  as  trustees  for  improving  the 

navigation  of  the  Clyde,  to  request  you  will  inspect  and  examine  the  river,  and  the  works  hitherto 
constructed  for  the  improvement  of  its  navigation;  and  after  considering  the  reports  formerly  made 
by  the  late  John  Rennie,  Esq.,  and  other  civil  engineers,  give  the  trustees  your  opinion  and  advice 
with  regard  to  the  following  points: — 

1.  By  what  means,  in  general,  a greater  depth  of  water  may  he  obtained  in  the  Clyde,  throughout 

its  channel,  than  at  present,  and  for  a longer  period  during  each  day?  Whether  by  proceediuiMviih 
the  plan  and  operaiions  hiiherto  adopted,  or  hy  adopting  any  other  or  different  plan  ? ° 

2.  By  what  means  the  bed  or  channel  of  the  Clyde  may  be  farther  excavated  and  reduced  so  as 
to  bring  it  nearer  to  the  level  of  the  harbour  of  Port  Glasgow;  whether  by  the  operation  of  the 
dredging-machine  moved  by  steam,  lately  constructed,  or  otherwise  ? 

3.  By  what  other  means,  besides  the  deepening  of  the  bed  of  the  river,  the  tide  may  be  made  to 
flow  up  more  abundantly  than  at  present,  so  as  to  secure  a greater  depth  of  water  for  a longer 
period  ? Whether,  by  completing  and  raising  the  dykes  on  both  sides  of  the  river,  or  by  directfn* 
otherwise  ?nd  CUITent  m0re  judiciously  and  advantageously  than  at  present,  if  practicable,  0° 

4.  Whether  the  openings  left  in  the  dykes  on  the  side  of  the  river,  for  salmon-fishing  stations, 
tor  access  to  the  river,  tor  stones,  manure,  &c.,  are  injurious  in  preventing  the  depth  of  water 
which  would  otherwise  take  place  in  the  navigable  channel  ? And,  whether  some  of  the  rights  of 
fishing  which  are  most  prejudicial  to  the  navigation  ought  not  to  be  purchased  or  taken  in  lease,  so 
as  to  admit  of  the  dykes  being  carried  in  one  uniform  line?  In  particular,  whether  the  fishiug. 
lah0,V  el0ng!n^  t0  ,he  t0wn  Reufrew>  near  the  west  termination  of  the  present  works,  ought 
not  to  be  acquired  so  as  to  admit  of  the  dyke  being  closed  up,  and  the  waste  of  tide  to  the  south  of 
it  prevented? 

5.  What  means  should  be  adopted,  besides  the  dredging-machine,  and  the  direction  of  the  current 

by  the  dykes,  for  removing  the  banks  or  shoals  which  run  across,  or  nearly  across,  the  river  at 
p r icii  ar  p aces,  such  as  the  shoals  near  Govan,  Liuthouse,  Erskine,  &c.,  and  the  banks  opposite 
the  Leven  at  Dumbarton,  and  near  Port  Glasgow  ? ’ 

infn’f^r,-plt-*v!arther  w°rks  °ught  t0  be  constructed  in  the  lower  parts  of  the  river  where  it  merges 
current  ornoX7w1se’°rthe  purp°Se  °f  forcinS  UP  a greater  supply  of  tide  by  the  direction  of  the 


James  Reddie. 


No.  333. 
Whidbey,  on  the 
River  Clyde. 


. No.  333. 

Report  by  J.  Whidbey,  Esq.,  R.N.,  on  the  necessity  of  a free  flow  of  the  Tide  up  ihe  River  Clyde. 
Gentlemen,  Plymouth,  September  25,  1824. 

T aPPbca,i°n  haying  been  made  to  me,  stating  that  it  was  your  wish  that 

navigation  nn A t ^ 3^e’  a“d  examine  the  works  being  constructed  for  the  improvement  of  its 
• • 6 1U  i°  f y consideration  the  reports  of  several  engineers  on  the  same  subject, 
h7t&  ™^LTim011  jnd  adv.1,ce  with  reSard  to  the  questions  put  to  me  by  Mr.  Reddie,  as  directed 
pLj.  f j?  a es  and  eouncil  of  Glasgow,  relative  to  the  works  now  being  constructed  in  the  river 
T W p0se  of  obtaining  more  water  therein,  and  also  for  protecting  tl.e  fisheries, 

river  ff  r?  " i ^ave  reac*  aH  the  reports  of  the  civil  engineers,  and  I have  seen  the 

in  the  °'\as  ^>ort’  Glasgow,  and  I exceedingly  regret  that  so  much  has  been  recommended 

the  ohhK? ’Jm4  50  mll«k  to  rain  the  river  Clyde.  The  objeet  appears  to  me  to  have  been 
Sere  is  a eafal  1 , a *°m  ‘he  !"  to  preserving  the  latter ; and,  if  I me,  so  term,.!, 

of  wha/  it  n,v  u eia^  completedin  the  river  (the  width  of  which  is  contracted  to  about  one-third 
the  o^PHaJ'y  wf)  • by  throwing  stones  down  on  each  side  to  form  the  canal,  and  contracting 

flno,,Wth  °f*uhe  river.to  44°,  feet?  wbere  it  used  to  be  1400  feet.  The  tide  is  thus  prevented  from 
Tt  is  nlaHi  6 fpace  11  usua!’y  did,  whereby  the  scouring  effect  is  greatly  diminished, 
and  harV,  d /i  °/,We’ ll  th‘j  en  igbfened  period  of  time,  to  mention  to  you  the  number  of  rivers 
T ^at  have  been  destroyed  by  embanking  and  making  land  on  the  sides  of  them;  and 

T_p  , S^C.  T1  ca?e  tbe  Clyde,  if  the  present  work  is  to  be  proceeded  with.  I do  not 

? a rC  preSfn\depths  111  this  new  canal  may  be  preserved  by  repeatedly  dredging  up 
the  shoals  as  they  form,  which  may  constantly  be  expected  to  be  the  case.  But  this  is  not  the  only 
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danger  to  be  feared  ; for  I am  seriously  of  opinion  that  so  much  of  the  flowing  tide  being  prevented 
from  flowing  into  its  usual  receptacles,  will  be  the  cause  of  banks  and  bars  forming  even  far  below 
Port  Glasgow,  and  preventing  vessels  from  getting  up  to  Glasgow  that  go  there  at  this  time  with 
ease.  During  my  stay  at  that  place  I could  not  obtain  any  account  of  the  soundings  about  the 
entrance  or  the  Clyde,  either  of  ancient  or  modern  date,  and  therefore  I could  not  discover  if  any 
alteration  in  the  depths  of  water  had  taken  place  since  the  commencement  of  the  works  on  the  Clyde; 
but,  judging  on  general  principles,  I am  afraid  that  banks  and  bars  will  grow  up  at  the  entrance  of 
the  Clyde  ; for  it  stands  to  reason,  that  if  a large  body  of  water  is  allowed  to  flow  up  a river,  its  body 
and  weight  are  forced  against  the  river  stream,  and  that  stream  is  kept  higher  up  in  the  country, 
and  more  water  finds  its  way  up;  and  when  it  ebbs,  the  greater  is  the  scouring  effect,  and  will  be 
the  means  of  keeping  Lhe  river  deep,  and  prevent  shoals  and  banks  forming.  But  if  the  river  is  con- 
tracted, and  the  tide  prevented  from  flowing  into  its  ancient  reces'es,  the  ebb  tide  must  be  reduced 
in  quantity,  and  be  less  capable  of  producing  these  effects  ; for  all  rivers  bring  down  from  the  country 
a great  quantity  of  rubble,  mud,  &c. ; and  if  there  is  not  a sufficient  body  of  back  water  to  carry  the 
same  into  deep  water,  banks  and  bars  will  form  and  destroy  the  navigation. 

Having  thus  given  you  my  opinion  on  the  state  of  the  Clyde,  I now  beg  to  offer  you  my  opinion 
of  what  ought  to  be  done  to  prevent  it  from  being  entirely  ruined  ; and  I beg  to  recommend  a stop 
being  put  to  all  the  proceedings  that  are  now  going  on  in  the  Clyde  ; and  if  you  could  undo  all  you 
have  done  it  would  be  a good  thing.  There  never  ought  to  have  been  more  done  to  the  Clyde  than 
paring  away  the  points,  and  filling  the  deep  indents  of  the  shores,  so  as  to  have,  allowed  the  tide  to 
have  flowed  along  the  land  without  interruption.  If  you  had  proceeded  in  this  way,  making  land  in 
some  places  and  taking  it  away  in  others,  you  would  have  had  no  cause  to  have  done  anything  more. 

I have  said  that  if  you  could  undo  all  you  have  done  it  would  be  a good  thing;  but  that  can- 
not he  accomplished.  I do  not  think  that  anything  can  be  done  higher  up  the  river  than  Nushat 
Island.  Below  that  island  all  the  jetties,  but  more  particularly  those  on  the  south  side  of  the  river, 
should  be  broken  through,  and  the  tide  of  flood  be  allowed  to  flow  freely  up  to  Nushat  Island,  by 
which  means  a great  body  of  back  water  will  be  restored,  and  the  fisheries  will  be  preserved.  If  this 
is  not  done,  the  spaces  between  the  jetties  will  soon  be  land.  The  dams  at  the  bridges,  or  weirs, 
should  be  removed,  and  dug  down  to  the  lowest  ebb  that  ebbs  along  the  Broomielaw,  and  allow  the 
tide  to  flow  above  the  town,  as  the  level  of  the  land  above  will  allow  it.  This  heing  done,  the  sand 
and  mud  should  he  dug  out  between  the  bridges,  and  also  some  distance  above  them,  so  that  the 
tide  may  flow  freely  up,  which  will  produce  a large  body  of  back  water,  and  assist  in  scouring  out  the 
river  below.  I am  afraid  the  river  will  soon  want  such  a reservoir,  as  I understand  there  are  some 
shoals  that  have  lately  grown  up,  one  of  which  is  at  a place  called  the  Cart,  about  seven  miles  below 
Glasgow,  where  there  are  only  four  feet  of  water  at  low  water  spring  tides,  and  this  shoal  extends 
across  the  river  ; and  as  there  is  only  about  10  feet  rise  of  tide  at  the  springs,  there  are  only  14  feet  at 
high  water  spring-tides.  Under  these  circumstances,  I recommend  the  dredging-machine  to  be  used 
in  lowering  these  banks  as  they  get  up,  that  heing  the  only  means  left,  together  with  what  I have 
before  proposed,  for  preserving  the  river  for  navigation. 

J.  Whidbey. 

To  the  River  Clyde  Trustees. 
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Report  by  Mr.  John  Clark,  on  the  Improvement  of  the  Navigation. 

My  Lord  and  Gentlemen,  Clyde  Bank , November  11,  1S24. 

In  compliance  with  the  desire  of  the  Committee  of  Management,  I beg  leave  to  report  my 
opinion  on  the  further  improvements  of  the  navigation  of  the  Clyde. 

Having  repeatedly  examined  and  considered  the  whole,  I beg  leave  to  state  my  sentiments  under 
the  following  particulars,  viz. — 1st,  The  leading  or  bringing  up  of  a greater  quantity  of  tide  water. 
2.  Dredging  with  the  steam-power  machine,  or  with  the  porcupine  plough,  in  the  few  places  where 
the  bed  of  the  river  may  be  too  hard  for  the  machine  to  operate  upon  it. 

In  order  to  obtain  a greater  quantity  of  tide  water  in  the  upper  part  of  the  river,  the  general 
principle  is  to  reduce  the  bed  of  the  river  to  that  form  which  shall  afford  the  most  direct  course, 
oppose  the  fewest  obstacles,  and  render  the  least  possible  friction  to  the  flowing  water. 

The  mode  which  has  been  pursued  for  twenty  years  back,  of  running  parallel  or  connecting  dykes, 
as  marked  on  the  plans  with  small  dotted  lines,  has  had  a most  visible  effect  in  deepening  the  river. 
By  looking  back  to  the  year  1806,  it  would  appear  that  at  that  time  the  largest  vessels  in  the 
Liverpool  and  Bristol  trade  drew  8 feet  6 inches  of  water.  The  vessels  now  in  the  Liverpool  trade 
draw  11  feet,  and  yet  effect  their  passage  up  the  river  with  less  detention  than  the  former  vessels  did 
at  that  period,  and  in  no  other  way  has  this  been  effected  but  by  the  continued  extension  of  parallel 
dykes  ; and  I can  confidently  affirm  that  the  new  dredging  apparatus  has  raised  more  stuff  since  set 
to  work  than  has  been  taken  out  of  the  river  for  the  last  20  years. 

That  the  river  may  be  brought  into  the  most-  perfect  form,  it  is  necessary  that  its  banks  and  the 
parallel  dykes  be  completed  in  the  same  manner  as  at  those  places  where  the  machine  has  been  at 
work,  and  where  the  stuff  raised  by  the  machine  from  the  bed  of  the  river  has  been  deposited,  and 
the  parallel  dykes  brought  up  to  their  proper  height.  I would,  therefore,  recommend  that  the  parallel 
dykes  below  Dunglass,  on  the  south  side  of  the  river,  be  completely  connected,  and  that  the  long 
dyke  be  continued  till  it  terminate  on  the  south  shore,  at  the  West  Ferry,  opposite  Dumbarton. 
Were  this  done  it  would  have  a great  tendency  to  briug  up  the  early  part  of  the  tide,  and  cause  a 
wore  uniform  velocity  in  the  channel  of  the  river.  At  present  a very  great  quantity  of  the  flood- 
water  passes  up  behind  the  Long  Dyke,  and  after  accumulating  there  till  it  rises  above  the  height  of 
the  dyke  (for  at  present  the  tide  flows  more  rapidly  on  the  south  of  the  dyke  than  in  the  channel),  it 
then  falls  into  the  navigable  part  of  the  river,  and  checks  its  current. 

From  the  head  of  the  Long  Dyke  through  the  Lungoch  Bay,  the  current  is  very  languid,  owing  to 
the  waste  of  water  entering  that  bay,  the  parallel  dykes  not  having  been  connected  in  consequence  of 
the  ground  being  a fishing-station  belonging  to  the  burgh  of  Renfrew;  and  as  the  section  of  the  river 
is  wide  at  that  place,  the  current  is  not  able  to  convey  to  seaward  the  quantity  of  sand  brought  down 
by  the  floods,  and  which  subsiding,  contributes  to  this  evil.  But  as  the  fishing  at  this  place  brings 
but  a small  sum,  I hope  it  may  be  bought  up  at  an  easy  rate. 


No.  334. 

Clark,  on  the  Im- 

Si'ovemen  iof.the 
’avigation. 
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As  the  section  of  the  river,  from  a little  above  Dunglass  Castle  to  the  Canal  Company’s  Dyke 
is  wide,  sand-banks  frequently  accumulate,  I would  advise  running  a parallel  dyke  from  a little 
above  Dunglass  Castle  to  opposite  Mr.  Scott’s  property,  on  the  north  side  of  the  river,  leaving  a 
space  in  the  bay  for  the  convenience  of  the  canal  trade,  and  for  vessels  going  out  of  and  in  to  the  ship- 
builder’s yard. 

From  a little  below  the  Old  Ferry  Quay  on  the  north  side  of  the  river,  the  property  of  Mr.  Speirs 
of  Elderslie,  parallel  dykes  are  wanted  to  join  the  Scotstown  estate  ; and  although  Mr.  Speirs  declines" 
healing  a part  of  the  outlay,  I am,  nevertheless,  of  opinion  that  it  ought  to  be  done,  for  this  reason 
that  the  nature  of  the  bottom  of  the  river  is  such  that  it  would  scour  itself,  and  in  a great  measure' 
save  the  expense  of  dredging. 

The  operations  thus  recommended,  there  is  every  reason  to  expect,  will  be  the  means  of  bringing 
tip  more  tide  water,  and  deepening  the  bed  of  the  river,  thereby  facilitating  the  navigation;  and  the 
above  appears  to  me  the  most  advisable  plan,  although  of  course  the  works  are  of  such  a nature 
that  a great  deal  will  depend  on  their  being  accurately  laid  off,  and  properly  executed,  according  to 
Mr.  Rennie’s  plan. 

Having  considered  what  regards  the  general  form  of  the  river,  and  the  procuring  of  a greater  depth 
of  water,  it  now  remains  to  provide  more  liarbour-rootn  at  the  Broomielaw. 

To  convert  a portion  of  the  ground  on  the  south  side  of  the  river  into  a harbour  appears  to  me 
the  best  plan.  A certain  portion  of  the  ground  opposite  to  the  present  quays  should  be  first  applied 
as  harbour  accommodation,  and  the  section  of  the  river  at  that  place  should  be  considerably  extended 
so  as  to  allow  the  floods  an  easy  passage,  and  in  a more  direct  course  than  at  present.  It  further 
appears  to  me,  that  when  the  section  of  the  river  here  is  made  of  a sufficient  width,  the  quay  upon 
the  south  side  should  be  on  the  same  level  as  that  on  the  north,  which  would  give  a considerable 
quantity  of  room  for  depositing  the  stuff  taken  out  of  the  harbour,  and  save  the  expense  of  shifting 
it  to  a greater  distance.  I am  also  of  opinion  that  a breast-work  upon  the  same  principle  as  that 
lately  constructed  for  the  steam-boats  might  answer  very  well  for  the  intended  wliartj  only  I would 
advise  that  the  front  piling  should  be  three  feet  longer,  and  somewhat  thicker. 

I have,  Ac., 

To  the  Honourable  the  Lord  Provost,  Magistrates,  and  Council  John  Clark. 

of  the  City  of  Glasgow,  Trustees  of  the  River  Clyde. 


Report  by  T.  Telford,  Esq.,  on  enlarging  the  Broomielaw  Harbour. 

London , March  10,  1826. 

Upon  the  accompanying  drawing,  signed  by  me  and  dated  10th  of  March,  1S26,  are  apian 
and  two  cross  sections,  upon  which  are  delineated  the  portion  of  the  southern  river  bank  which  I 
recommend  to  be  excavated,  on  purpose  to  enlarge  the  Broomielaw  harbour,  and  construct  extensive 
quay  room  on  the  southern  side  of  the  river. 

On  the  plan  and  section  the  ground  to  be  excavated  is  coloured  red,  and  the  space  to  be  filled  up  is 
marked  upon  the  sections  with  a yellow  colour. 

As  a regulation  for  the  height  of  the  new  quays,  I have  considered  that  the  present  Broomielaw 
wharfs  shall  be  raised  16  inches  opposite  West-street,  and  30  inches  opposite  Commerce-street;  and 
that  i he  new  quays  °n  the  southern  side  of  the  river  shall  be  on  the  same  level.  With  regard  to 
depth  1 hate  considered  the  bottom  of  the  intended  excavation  as  at  22  feet  9 inches  below  the  level 
° u3  l-6  fiended  *lom  SUffaCe  °f  the  foot-path  pavement  at  the  corner  of  Commerce-street,  and 
which  is  S feet  under  the  surface  of  high  water  on  the  30th  of  August,  1824,  all  as  delineated  on  the 
accompanying  sections. 

. Proceeding  upon  these  data,  I have  fixed  the  excavation  in  its  cross  section,  which  forms  an  obstruc- 
tion  to  the  flood  waters,  at  somewhat  more  than  double  the  obstruction  which  would  he  created  by 
the  filling  up  above  the  present  surfaces  on  each  side  of  the  river ; and  this  I consider  to  be  sufficient 
to  provide  also  against  any  obstruction  of  any  additional  quantity  of  shipping  which  may  be  brought 
to  the  harbour  on  account  of  the  new  wliarfs  or  quays. 

The  proper  adjustment  of  the  quantify  of  water-way  is  of  equal  importance  to  the  Broomielaw 
ha^|Jri  an,l  lhe  inhabitants  of  the  lower  parts  of  the  city. 

cJtV  SV°i.expe!ition  and  economy>  1 propose  that  the  intended  new  wharfs  shall  be  con- 
tWh  t tim°er>  afler  the  manner  of  the  late  extension  on  the  northern  side  of  the  river,  and  as 

frnm  -v*  ’ a,nsw,ere,d  the  PurP0Se>  I see  ho  reason  to  change  from  a mode  which  must 

m experience  be  familiar  both  as  to  construction  and  cost. 

To  James  Reddie,  Esq.  Th0MAS  TeLF°RD- 


No.  336. 

Mr.  Hartley’s  Report  on  the  Broomielaw  Harbour , and  Construction  of  Docks. 
Gentlemen,  Liverpool,  April  30,  1834. 

q | ,] ; r pp t w! r*s°totibi»8  of  the  24th  February  and  6th  March,  and  of  your  per- 

the  !u  L n av f£h  £ AP»‘ I b.s  to  state  that  I have  surveyed  the  proposed  line  of 
mo™™™, IfTEi  ' a™0™."1™  Itttlour.  I have  also  surveyed  the  river  with  a view  to  the 
l ST  aWe  «h«  Jamaica-street  Bridge,  as  well  as  of  the  improvement 

of  the  harbour  generally  ; and  beg  respectfully  to  state  to  you  as  follows 

Line  of  the  South  Quay  Wall  of  the  Broomielaw  Barbour. 

27th  Auviiet  °1  fnqS  *"?  8£.!lidjd0,”j‘,fn  d°“ed  IiMS  UP°“  • Plan  drawn  by  Mr.  Atherton,  dated  the 
see  ,‘.833I  “d  'Tl"ch  do!ted ‘‘f  initials  in  bin,  ink  (namely,  J.  H.),  I do  not 

see  that  such  line  can  be  improved.  Whatever  olhet  additions  it  may  be  considered  desirable  to  be 
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made,  I am  of  opinion  that  such  is  the  proper  line  to  he  adopted,  whether  as  regards  water  space  or 
convenience  for  trading  vessels,  because  it  is,  under  all  circumstances,  desirable  that  when  vessels  are 
in  harbour  they  should,  if  possible,  lie  alongside  of  a quay;  and  if  the  river  when  widened  to  the 
proposed  line  of  new  quay  will  not  afford  ample  convenience  of  quay  space,  and  vessels  will  have  to 
lie  in  the  river  any  considerable  time,  till  they  can  take  their  turn  at  a quay  berth,  it  is  very  clear 
that  more  accommodation  will  be  wanted,  and  which  accommodation  would  not  be  afforded  by  an 
increased  width  of  the  river. 

I have  also  examined  Mr.  Atherton’s  plan  and  specification  for  the  erection  of  the  said  wall,  which 
I returned  to  him  by  the  “Vulcan  ” steam-vessel,  on  the  26th  instant,  with  such  remarks  thereon  as 
appeared  to  me  to  be  necessary. 

In  the  event  of  further  accommodation  being  required,  it  must  be  home  in  mind  that  the  wharfs 
should  be  situate  so  as  to  require  tire  least  possible  quantity  of  cartage;  and  if  mv  ideas  of  the  locali- 
ties of  the  trade  of  Glasgow  and  its  neighbourhood  be  correct.,  I consider  that  Glasgow  Green  is  the 
most  proper  place  for  such  general  accommodation.  Under  such  impression,  I would  propose  as 
follows : — 

That  the  width  of  the  river  should  be  reduced  to  300  feet  from  the  face  of  ihe  west  abutment  of 
Hutcheson’s  Bridge,  and  the  face  of  the  west  abutment  of  the  proposed  Glasgow  Bridge  ; at  the 
extremity  of  300  feet  from,  and  parallel  to  the  face  of,  those  abutments,  I would  build  a substantial 
wall  to  support  a canal  of  about  110  feet  in  width,  to  be  kept  at  a level  of  about  2 feet  above  high 
water  of  spring  tides,  beyond  which,  for  a length  of  about  1500  feet,  viz.  from  the  proposed  Glasgow 
Bridge  to  the  Old  Bridge,  there  would  remain  a space  for  street  and  quay  of  120  feet  in  widih  ; — 
from°the  Old  Bridge  to  Hutcheson’s  Bridge,  a length  of  900  feet,  there  would  be  a space  of  quay 
of  50  feet ; as,  however,  there  are  no  buildings  beyond  that  line,  but  for  which  far  more  desirable 
sites  might  be  found,  I conclude  there  would  not  he  much  difficulty  in  having  that  width  extended,  to 
the  width  that  may  he  found  most  convenient;  beyond  this  point,  upon  the  Green,  there  is  a space 
sufficient  for  docks  of  any  size  and  shape. 

In  order  to  make  the  canal  of  the  greatest  utility,  I should  recommend  a weir  of  considerable  length 
to  be  constructed  nenr  to  the  Cransionliill  Water  Works,  elevated  about  feet  above  high  water  of 
spring  tides,  having  a considerable  portion  of  its  height  to  be  made  to  strike  on  (he  occurrence  of 
heavy  land  floods,  &c. ; by  this  weir  the  docks  and  canal  would  be  fed,  and  the  canal  might  be  ren- 
dered available,  when  desired,  for  passing  off  a large  portion  of  the  land  floods. 

Such  canal  to  be  entered  from  below  Glasgow  Bridge,  by  means  of  a lock,  or  the  portions  of  it 
situate  betwixt  each  bridge  might  be  made  available  as  locks,  or  half-tide  basins,  which  latter  would 
probably  be  the  more  desirable. 

By  this  method  no  weir  would  be  needed,  except  almost  beyond  the  influence  of  the  tide,  a great 
facility  would  in  consequence  be  given  to  the  sconring  of  the  channel,  and  the  present  bed  would  be 
naturally  so  far  deepened  as  to  admit  of  barges  (with  striking  masts)  to  navigate  the  same,  with  the 
flood  and  ebb  to  and  from  above  Hutcheson’s  Bridge,  where  they  might  lock  into  or  from  the  canal 
and  docks. 

It  may  be  objected  to  this  plan,  that  the  transit  of  passengers  across  the  river  would  be  incon- 
venienced by  the  passing  of  vessels  across  the  ends  of  the  bridges  from  time  to  time,  to  which  I 
reply,  that  no  benefits  can  he  had  without  some  sacrifice  or  other,  and  bridges  may  be  so  constructed 
as  to  give  but  very  little  obstruction.  It  is  to  be  regretted,  however,  that,  the  present  bridges  have 
been  constructed  without  much  consideration,  either  to  the  passing  of  the  water  or  of  the  land 
passengers. 

If  this  plan  herein  proposed  were  to  he  adopted,  it  would  be  desirable,  though  not  absolutely  neces- 
sary, that  those  bridges  should  be  rebuilt  in  a manner  to  meet  alike  the  convenience  of  the  river  and 
the  land,  and  that  permanently ; and  which  would  be  effected  at  a much  less  expense  than  may  be 
generally  imagined.  If  the  foregoing  plan  be.  objectionable,  the  next  is,  to  make  a wet-dock  of  the 
Windmillcroft,  belonging  to  the  City  of  Glasgow,  to  be  entered  from  the  river  by  a lock  of  suitable 
dimensions:  such  dock  would  be  about  1200  feet  by  an  average  of  300  feet,  and  should  be  fed  by 
the  Ardrossan  Canal,  so  as  to  be  kept  at  a level  of  at  least  2 feet  above  high  water  of  spring-tides; 
by  this  means,  neither  expensive  excavations  nor  quay  walls  would  he  needed ; and  the  dock  once 
filled,  the  supply  would  only  be  required  to  make  up  the  waste  by  lockage.  If  clocks  on  this  west 
side  of  the  river  would  be  equally  as  convenient  to  the  trade  as  on  the  other  side,  it  would  be  easy  to 
extend  them  to  the  westward,  as  might  be  required.  It  must,  however,  be  observed,  that,  in  Liver- 
pool, it  is  considered  that  no  first  outlay  can  be  worth  consideration,  if  a certain  and  constant  distance 
of  cartage  can  be  saved ; on  this  consideration,  the  erection  of  docks  at  Hunter's  Slip  cannot  be 
countenanced. 

I send  herewith  a sketch,  explanatory  of  my  ideas,  and  am,  &c., 

J.  Hartley. 

To  the  Dean  of  Guild  and  the  Committee  of  Management 
of  the  River  Clyde , Glasgow. 


Sums  paid  to  Engineers  for  Surveys,  Reports,  Sfc.,  for  Improving 
and  Harbour  of  Glasgow , from  1152  to  1834. 

£.  s. 

1*752 — John  Stirling 

28  4 

1*756 — John  Smeaton 

21  0 

1*758—  Do. 

91  11 

1760—  Do. 

43  O 

Do. 

69  O 

1769 — John  Golhorne  . 

85  0 

1770— J.  Watt 

20  O 

John  Golborne  . 

21  0 

Do. 

29  14 

J.  Watt 

21  M 
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No.  337. 
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Appendix  C. 
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No.  337. 

Sums  paid  for  Sur- 
veys, Reports,  &c., 
1752—1834. 


1771 — John  Golborne 

£. 

105 

1800 — John  Rennie 

35 

1802— Wm.  Kyle  (for  Plan  of  River) 

99 

1803 — John  Rennie 

16 

1806 — Thos.  Telford 

18 

1808 — John  Rennie 

51 

1809—  Do. 

93 

1810—  Du. 

41 

1811—  Do. 

37 

1812 — R.  Buchanan 

35 

1817 — John  Rennie 

7 

1821— Thos.  Telford  .... 

1825 —  Mr.  Whidbey  .... 

1826 —  Wm.  Kyle,  for  taking  soundings  of  the  River  from 

Glasgow  to  Port-Glasgow 

150 

260 

108 

1827 — Robert  Stevenson 

11 

Thos.  Telford  . 

236 

1831 — Robert  Stevenson 

13 

1833—  Do. 

85 

1834 — Mr.  Hartley  (not  yet  rendered)  . - 0 

Taken  from  the  books  of  the  Trustees  for  Improving  the  River  Clyde,  by 


s. 

0 

0 

12 

1 

10 

1 

4 

3 
7 
0 
7 
0 
0 

6 

11 

10 

4 

2 
0 


d. 

0 

0 

5 

6 
8 
0 
9 

5 
0 
0 
0 
0 
0 

11 

0 

0 

6 
1 
0 


Glasgow , Oct.  8,  1834. 


John  Spreull, 


Treasurer. 


No.  338. 

Report  on  the  Improvements  of  the  River  Clyde  and  Harbour  of  Gasgow,  ordered  by  the  Parlia- 
mentary Trustees,  with  Tables  of  Soundings  and  Borings,  by  David  Logan,  Esq.,  C.E. 

Loganf  onLm-  Gentlemen,  Glasgoio,  October  5,  1835. 

provements  in  the  This  Report  is  explanatory  of  certain  improvements,  which  have  been  suggested  to  me  by  an 

River  and  Harbour,  examination  of  the  localities  and  resources  of  the  noble  river  under  your  management,  eno-a°-ed  in  by 
Zi«  'ngSand  T®  VTt1.1  due.CO|isideration  of  the  vast  interests  it  involves,  and  highly  sensible  of  the  importance  of 
° ■ the  duties  which  you  have  done  me  the  honour  to  assign  me. 

I have  sketched  my  views  on  a map  laid  down  by  Mr.  Win.  Kyle,  Land  Surveyor,  of  the  accuracy 
and  correctness  of  which  I beg  leave  to  offer  my  most  unqualified  acknowledgment. 

I have  now  the  honour  to  transmit  this  sketch,  and  to  accompany  it 


tudiual  and  transverse  sections,  made  out  by  me!  to  which  refere 
Report  • 


ith  a drawing  of  the  longi- 
is  often  made  in  the  following 


On  beginning  my  survey  of  the  river,  in  reference  to  the  improvements  of  which  it  is  susceptible, 
and  which  the  increasing  trade  requires,  I found  the  documents  put  into  my  hands  so  insufficient  to  enable 
me  ci  come  to  a satisfactory  conclusion,  respecting  the  information  required  from  me,  in  terms  of  your 
eso  u ion  ot  16th  October  last,  that  I was  obliged  to  undertake  new  and  extensive  surveys;  not 
on  y to  examine  carefully  the  course  of  the  river,  its  titles,  (o  take  longitudinal  and  transverse  sections, 
out  to  make  an  extensive  set  of  borings  in  the  bed  of  the  river,  in  order  to  ascertain  the  exist- 
n,on'existencie  impediments  to  deepening  the  fairway ; and  I have  the  greatest  pleasure  in 
, . uni“*  ,nrf  t0  the  trustees  that  this  investigation  (as  will  be  seen  in  an  after  part  of  this  Report), 

In  °Ut  10  J , highest  degree  satisfactory,  for  by  it  we  have  ascertained,  what  could  be  shown 

that  may  be  required*  D°  °kslacle  ^ies  in  tbe  way  deePening-  the  channel  of  the  river  to  any  depth 

s^e  ?*"  method,  I have  made  certain  arbitrary  divisions  of  the  length  of  the  river,  as  heads 
r ICnr°*i.a^i.  j °re  ?0U  substance  of  my  observations  on  the  following  topics: — 

• ut  the  bed  or  channel  of  the  river  as  to  its  course  or  direction. 
a Course  or  direction. 
b Width  or  transverse  section. 

c Longitudinal  section,  and  the  result  of  the  borings  of  the  deposit,  and  other  matters 
in  the  bed  of  the  river. 

d Certain  points,  or  projections  of  the  neighbouring  banks,  which,  in  reference  to 
TT  r ,,  . e >mprovements  contemplated,  must  be  specially  noticed. 

“■—Observations  regarding  the  tides. 


“tv  tv,  PrmciP^es  f°  be  kept  in  view  as  the  foundation  of  future  proceedings. 

Y * , ‘mprcivements  which  the  foregoing  observations  suggest. 

n , as  y,  the  estimate  of  the  expense  of  executing  the  improvements. 


rfl,  I-  Of  the  Bed  or  Channel  of  the  River. 

a distLcroV^bouT 2,690  ylrds?™  WGSt  *“d  °f  the  Steam-boat  Quay,  Broomielaw,  to  Govan  Ferry, 

do™  to 1111  * “f  N.W.  b,  W.  (the  general  bearing  of  the  whole  rinr 

takes  a very  sudden  «=w  • ' °PP°site  Clyde  Villa,  the  property  of  Edward  Clarke,  Esq.,  where  it 

Kelvinhaun-h  and  Y & n?rtber*y  direction,  till  it  reaches  the  east  boundary  of  the  lands  of 
Govan  Ferry  V ' ’ a°ain  ll  turns  quickly  in  a westerly  course,  in  which  it  continues  to 

ini  erven  h'lfr  points^  *S  reTlested> to  sbow  some  other  variations  of  width  of  less  importance  at 

sitJMrWChrke4hvmniViSH°n  ^ about  163  feet>  vary>ng  little  till  it  reaches  the  bend  oppo- 

w^re'L1S,28T0Tfeet;  afler  mowing  a little,  it  suddenly  attains,  at  the  east 

^dtifi^again^reduced^o^lVO^fwt!^  ““  ‘ a width°of  above  300  feet /at  Govan  Ferry  its 

of  all  ^tl^oih^r^IwfcJ  * °P  sound  mgs,  and  the  drawing  of  the  longitudinal  section  of  this,  as  well  as 
er  divisions  of  the  river,  information  respecting  the  depth  will  be  more  readily  aud  dis- 
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linctly  acquired,  than  by  any  written  detail.  But  we  may  state  generally,  that  in  the  course  taken  by 
the  craft  on  the  river,  the  depth  varies  in  this  division  from  13*  feet,  to  17  feet  5 inches,  but  in  the 
centre  of  the  river  from  11  feet  11J  inches,  to  17  feet  4 inches. 

All  the  sounding’s,  referred  to  in  the  above  and  following  observations,  are  taken  from  the  transverse 
sections  of  the  bed  of  the  river,  and  taken  from  the  average  of  high  water  of  neap  tides. 

In  this  division  sixteen  borings  were  made,  varying  from  7 to  32  feet  below  the  present  bed  of  the 
river.  The  instrument  employed  penetrated  with  great  ease  and  rapidity  ; and  the  deposit,  or  mate- 
terial  of  the  bed,  was  found  to  consist  in  various  places  (for  which  see  table  of  borings)  of  sand,  mud, 
and  gravel,  in  a very  loose  state  of  aggregation. 

To  save  unnecessary  details,  respecting  the  projections,  reference  is  made  to  the  plan  of  the  improve- 
ments laid  down  on  the  map.  But,  we  may  stale,  in  respect  to  all  these  points  so  denominated,  that 
thev  are  those  portions  of  the  banks  which,  jutting  into  the  stream-way,  cause  its  windings,  present 
obstacles  to  the  free  ingress  of  the  tides,  cheek  the  current  downwards,  lessen  its  scouring  power,  and 
constitute  the  portions  of  the  banks  which  are  included  within  the  red  line  laid  down  by  me  on  Mr. 
Kyle’s  splendid  map  of  the  river. 

The  Second  Division  extends  from  Govan  Ferry  to  Renfrew  Ferry,  a distance  of  about  5,700 
yards. 

From  Govan  Ferry  the  river  runs  in  a straight  course,  till  it  reaches  Hayes  Burn  foot,  where  it 
bends  in  a more  westerly  direction,  as  far  as  about  300  yards  west,  of  the  east  boundary  of  the  lands 
of  Shieldhall,  the  property  of  James  Oswald,  Esq  , M.P.,  here  it  changes  to  a northerly  direction  for 
about  900  yards,  again  gently  turning  westward  for  400  yards,  after  which  it  takes  nearly  a direct  line 
to  Renfrew  Ferry. 

The  width  of  the  river  increases,  from  170  feet  at  Govan  Ferry,  to  270  feet  at  Renfrew  Ferry,  viz. — 


Feet. 

Opposite  Hayes  Burn  foot  it  is  ......  200 

Opposite  the  east  boundary  of  the  lauds  of  Shieldhall  . . 210 

At  the  Old  Ferry,  Renfrew  .......  230 

At  the  present  Ferry,  Renfrew  ......  270 


The  course,  taken  by  vessels  in  this  division,  varies  in  depth  from  13  feet  8 inches,  to  20  feet  l£ 
inches,  and  in  the  centre  of  the  river,  it  varies  from  11  feet  9^  inches,  to  17  feet  64  inches. 

There  were  28  borings  made  between  Govan  and  Renfrew  Ferries,  varying  in  depth  from  6 to  35 
feet  below  the  present  bed  of  the  river;  the  material  of  which  was  found  generally  to  consist  of  sand, 
mud,  and  gravel,  except  fur  about  30  yards  in  length,  opposite  Crawford’s  Quay,  where  I found  tough 
clay  mixed  with  small  stones. 

For  the  projections  I beg  to  refer  you,  as  before,  to  the  plan  of  improvements  suggested,  and  laid 
down  in  red  colour  on  the  map. 

The  Third  Division  runs  from  Renfrew  Ferry  to  Donald’s  Quay,  a distance  of  4£  miles. 

From  Renfrew  Ferry  the  river  takes  a northerly  course,  passing  the  River  Cart  in  an  easy  sweep 
northwards ; from  this  point  it  runs  in  a straight  line  as  far  as  the  centre  of  the  Nusliat  Isle,  where  it 
takes  a qAclc  turn,  and  runs  again  in  a westerly  course  (forming  a slight  curve),  as  far  as  the  quay  at 
Rashalee  Quarry ; here  it  bends  suddenly,  and  runs  in  a northerly  direction  to  Donald’s  Quay. 

The  width  of  the  river  in  this  division  is  as  follows 

Feet. 

At  Renfrew  Ferry  ........  270 

Narrowing  at  Yoker  Bum  to  .....  235 

At  the  River  Cart  the  breadth  increases  to  . 280 

At  Dalmuir  Quay  to  .....  • 350 

It  still  widens  ns  it  descends  at  Rashalee  Quarry  to  . . . 450 

At  the  termination  of  the  stone  embankmeut  on  the  south  side, 
about  1,200  yards  west  of  Rashalee  Quarry,  it  is  only  . . 400 

At  the  end  of  this  division,  or  at  Donald’s  Quay  . . . 430 

The  breadth  is  very  irregular  at  all  the  interveniug  points. 

The  bottom  of  the  river  from  Renfrew  Ferry  to  Donald’s  Quay  is  very  irregular.  1 he  depth  of  the 
course  generally  followed  by  vessels,  varies  from  13  ft.  2 in.  to  20  ft.  6f  in.,  and  in  the  centre  of  the 
river,  from  9 ft.  7J  in.  to  15  ft.  £ in. 

In  this  division  there  were  42  borings  made  ; these  varied  in  depth,  below  the  bed  of  the  river,  from 
6 to  35  feet.  The  deposit  or  material  is  for  the  most  part  composed  of  sand,  mud, and  gravel,  as  far  as 
Park  Quarry  Wharf.  From  Park  Quarry  Wharf  to  North  Barr  House,  the  bottom  consists  of  hard  red 
clay,  intermixed  with  small  stones ; at  North  Barr  House,  the  bottom  is  clean  sand  and  gravel ; and, 
again  at  Castle  Porridge,  about  400  feet  in  length  of  the  bed,  on  the  north  side  of  the  river,  is  com- 
posed of  very  hard  clay,  mixed  with  stones.  It  was  with  great  difficulty  that  the  augur  was  made  to 
enter  here.  The  boat  had  to  be  shifted  several  times  before  there  could  be  a place  found  free  of 
stones;  notwithstanding,  we  had  the  satisfaction  of  boring  9 feet,  a depth  sufficient  for  the  proposed 
improvements.  At  this  part  of  the  river  there  have  been  several  very  large  stones  removed  from  its 
bed,  by  means  of  the  diving  bell. 

The  first  projection  in  this  division  commences  at  the  west  boundary  of  the  trustees’  property,  and 
increases  gradually  in  breadth  until  it  reaches  the  River  Cart,  where  it  is  160  feet  in  breadth  ; that  is, 
from  the  base  represented  by  the  red  line  on  the  map.  From  the  Cart  it  lessens  gradually,  and  ceases 
to  project  at  a distance  of  1,200  yards.  At  this  point  the  river  recedes  to  the  north  of  the  red  line,  so 
that  there  is  no  projection  for  about  900  yards.  A second  projection  commences  670  feet  east  of  Dal- 
muirQuay,  and  immediately  opposite  Park  Quarry  Wharf  (a  distance  of  858  yards),  it  projects  280  feet, 
and  continues  at  a breadth  parallel  with  the  red  or  base  line,  until  it  reaches  opposite  Rashalee  Quay, 
a distance  of  400  yards;  and  COO  yards  farther  westward,  the  red  line  intersects  the  present  line  ol 
the  river,  and  so  the  projection  entls. 

The  surface  of  the  ground  forming  these  projections  is  at  present  of  little  value,  being  generally 
overflowed  by  the  tide,  and  bearing  only  coarse  grass  and  reeds,  with  the  exception  of  a small  portion 
of  ground,  the  property  of  James  Lumsden,  Esq. 

On  the  south  side  of  the  river,  in  this  division,  the  first  projection  commences  at  Renfrew  New  Pier, 
and  is  about  120  or  130  feet  in  breadth  : it  gradually  diminishes,  and  terminates  at  the  west  boundary 
of  the  town  of  Renfrew’s  property,  a distance  of  about  800  yards.  The  next  projection  on  this  side 
commences  atNushat  Isle,  about  800  yards  west  of  the  River  Cart;  its  greatest  breadth  or  projection 

3 M 
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Appexdix  C.  is  opposite  the  centre  of  Niishat  Isle,  and  measures  260  feet ; and  at  a distance  of  750  yard 

comes  to  a point.  The  third  projection  is  formed  by  a rubble  embankment : it  commences  abo”)^ 

Glasgow.  yards  west  of  North  Barr  House,  and  projects  90  feet;  at  its  west  end,  a distance  of  about  500  ..3 

its  projects  185  feet.  The  whole  surface  of  this  projection  is  composed  of  alluvial  matter  • 

N°-  n?"  t flooded  every  tide,  as  is  also  the  case  with  the  projection  at  the  Nushat  Isle.  * ’ ant  ls 

mmrements  in  the  fT,he  f^rth  Division  extends  from  Donald’s  Quay  to  380  feet  west  of  Dumbarton  Rock,  a leneth 
River  and  Harbour,  °^^out  ^ mdas‘ 

with  Soundings  From  Donald  s Quay,  the  river  runs  in  a direct  hue  for  about  1,100  yards,  or  opposite  Bowlin-r  Bav 
and  Borings.  Entrance  Lock  (in  part  of  which,  on  the  south  side,  there  is  no  rubble  embankment  to  confine  the 
channel),  from  Bowling  Bay  it  runs  in  a more  westerly  direction  as  far  as  Dunglass.  From  Dun<d  6 
it  takes  a course  nearly  straight,  and  almost  true  west,  its  northern  limit  passing  about  700  feet  south 
of  Dumbarton  Rock.  Iin 


The  width  of  the  river  at  Donald’s  Quay,  is  . . . 430 

It  increases  at  Bowling  Bay  to  ......  530 

And  at  Dunglass  it  decreases  again  to  about  ....  410 

There  being  no  rubble  embankment  on  the  north  side,  between  Dunglass  and  Dumbarton  Rock  th 
average  width  is  taken  from  low-water  mark,  and  is  600  feet  and  upwards. 

The  course  generally  taken  by  vessels,  varies  in  depth  from  13  feet  4*  inches,  to  23  feet  6 inches 
and  in  the  centre  of  the  river,  from  10  feet  2J  inches,  to  21  feet  9 inches.  ’ 

Twenty-one  borings  were  made  between  Donald’s  Quay  and  Dumbarton  Rock,  varying  in  depth 
below  the  present  bed  of  the  river,  from  6 to  25  feet,  the  material  of  which  is  generally  composed1  of 
soft  sand,  mud,  and  gravel,  which  can  easily  be  removed  by  the  dredging-machine.  1 

There  are  none  in  this  division,  with  the  exception  of  part  of  the  rubble  embankment  011  the  south 
margin  of  the  river,  at  Bowling  Bay,  to  a little  west  of  Dunglass  Castle. 

The  Fifth  and  last  Division  (it  is  not  included  in  the  estimate  of  expense)  extends  from  Dumbarton 
Rock  to  Port-Glasgow. 

The  channel  between  Dumbarton  and  Port-Glasgow  has  a general  westerly  bearing,  and  is  of  con- 
siderable breadth,  between  which  places  there  is  no  impediment  to  the  navigation,  with  the  exception 
of  a small  bank,  the  east  end  of  which  commences  at  about  1,500  yards  below  Garmoyle  Li»-ht  and 
extends  about  1,000  yards,  over  which  there  are,  at  the  shallowest  part,  18*  feet  water,  the  depth  in 
creasing  rapidly  to  the  west  end  of  the  Steam-Boat  Quays  at  Port-Glasgow  to  36  feet. 


II. — Observations  regarding  the  Tides. 

On  the  10th  da,  of  September  last  (1835),  being  the  third  da,  after  full  moon,  blowing  hard  from 
the  soutli  west,  with  a little  fresh  in  the  river,  the  tide  rose — 


At  Port-Glasgow 
At  Garmoyle  Light 
At  Bowling  Bay  . 
At  Renfrew 
At  Glasgow 


Feet.  Inches. 
10  2 


Of 

11* 

2* 

7* 


wLavgrnff  '?ch  Port-G'“g°w  than  at  Garmoyle  ; of  1 foot  2*  inches  than  at  Bow- 

ing Baj  , of  1 foot  11*  inches  than  at  Renfrew  ; and  of  1 foot  6*  inches  than  at  the  Broomielaiv. 


The  time  of  high  water  at  Port-Glasgow,  was 
Garmoyle  Light 


> • , , Bowling  Bay 

> > , , Renfrew  Ferry 

j.  , . , . . . ’ 1 » > Broomielaw  . . . . 3 5U  , , 

.’t"®asg,,w  28  m'ns*  so°ner  than  at  Garmoyle;  41  mins,  sooner  than  at 
the  Broomi“h!«,;  mms'  “°Mr  ,h*"  “l  R“<™»  Perr,;  and  1 hour  48  mins,  sooner  than  at 


2 2 p.m. 
2 30  ,, 

2 43  , , 

3 12 
3 50 


The  time  of  low  water  at  Port-Glasgow,  was  . . . ^'-Tga.m. 

*»  ” Garmoyle  . . . 8 15 

5 5 > > Bowling  Bay  . . . .914,, 

” ’>  Renfrew  Ferry  . . . 10  5 , , 

t,  i . , **  ^ )i  Broomielaw  . . . . 10  41 

than  at  Bowlhur  TW*  *9  , 0rt'9.'“s°0.w  m^ns-  sooner  than  at  Garmoyle ; 1 hour  28  mins,  sooner 
at  Glasgow  But  f * 19  niins.  sooner  than  at  Renfrew;  and  2 hours  55  m ins.  sooner  than 

very  hard  from  the  N wVS  ? t,deSfltaken  on  the  lsl>  2lld>  3rd  of  November,  1834,  blowing 
three  days  (comprising  m0On),  U UppearS  that  the  averaSe  rise  °f  the  aboVe 

At  Port-Glasgow  . . 

Garmoyle  Light  ‘ ’ * • 10  10 


Bowling  Bay° 
Renfrew 
Broomielaw  . 


9f 

OtV 


croom'elaw  . . . « o V 

inches  than^  Bowlb^^v-' i°j  ,0°t  & inches  than  at  Garmoyle  Light ; of  2 feet  9r0 
than^t  thcT Broomielaw.  ’ **  **  lnch“  at  Renfrew  Ferry ; and  of  4 feet  inches 

at  Port-Glaso-owd42  mint  °/  ”’aterJ  ta^eu  Prom  the  same  table,  it  appears  that  it  was  high  water 
at  Garmoyle;  49  mins.  10  secs,  sooner  than  at  Bowling  Bay; 
Broomielaw!  13  f at  Renfrew;  and  1 hour  42  mins.  50  secs,  sooner  than  at  the 

Glasgow  42^min^*40<w« ^ii^yer tn6  wuter>  taken  as  above,  that  it  is  low  water  at  Port- 

Bay  • 2 hours  57  mins  nn  T1Cr  t^.an  at, Garmoyle;  1 hour  49  mins.  10  secs,  earlier  than  atBowling 
than  at  Glasgow!  ° earlier  than  at  Renfrew  Ferry;  and  3 hours  30  mins.  50  secs,  earlier 

Neap  tides  rise  about  4i  feet  at  the  Broomielaw,  and  1 feet  at  Port-Glasgow, 
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III.—  Certain  Principles  to  be  kept  in  view  as  the  foundation  of  future  Proceedings. 

Whilst  it  is  admitted  that  the  rise  and  fall  of  the  tide,  and  so  the  depth  of  the  water  in  the  fairway 
must  be  affected  considerably  by  the  winds,  freshes,  and  other  circumstances,  nevertheless  we  have’ 
enough  to  show  that,  in  the  present  condition  of  the  river,  the  class  of  merchant  vessels  drawing  more 
than  12  feet  water  are  compelled  to  discharge,  and  take  in,  cargoes  at  Greenock  and  Poit-Gfaso-ow 
causing  great  expense  and  delay  to  the  commerce  at  Glasgow;  for,  during  the  neap  tides,  there  is 
not  sufficient  water  for  them,  through  at  ordinary  spring  tides  it  will  be  seen  that  a depth  of  from  14 
to  16  feet  is  attained. 

In  connexion  with  the  deficiency  of  water  just  shown,  we  would  beg  attention  to  the  followino-  facts 
regarding  the  draft  of  water  of  shipping Without  entering  into  detail,  we  are  safe  in  statin”  that 
a large  proportion  of  the  vessels,  engaged  in  foreign  trade,  require  more  depth  than  our  river  affords 
them  ; and,  secondly,  that  the  depth  which  we  humbly  propose  to  give  the  river  ; viz.,  20  feet  at  hi«h 
water  of  neap  tides,  will  allow  the  free  access  of  more  than  VV'hs  of  the  shipping  engaged  in  foreign 
trade;  and,  that  in  time  of  spring  tides,  the  largest  class  of  merchantmen  in  the  United  Kingdom  may 
enter  and  depart  the  Broomielaw  Harbour  with  perfect  freedom,  if  the  works  which  are  here  advised 
be  completed.  For, .by  Lloyd’s  List  for  the, year  1833,  there  are  only  33  vessels  out  of  10,430  that 
draw  more  than  the  depth  proposed,  and  5 of  these  33  are  of  600  tons  burthen,  and  draw  20  feet 
water. 


Fourteen  are  700  tons  burthen,  and  draw  . . 20 

Six  are  S00  tons,  and  draw'  . . . .20 

One  of  900  tons  draws  . . . . .20 

Two  of  1 000  tons  draw  . . . . .20 


Again,  there  are  only  4 of  700  tons  that  draw  21  feet,  only  one  vessel  of  800  tons  drawing  22  feet  water. 

A leading  principle  in  the  improvement  of  the  river,  is  to  facilitate  the  flow  of  as  great  a body  of 
water  as  possible,  up  irom  the  sea  ; this  is  not  only  the  source  on  which  we  depend  for  depth  of 
water,  but,  when  it  has  gone  up  in  great  quantities,  it  will  acquire  so  much  the  greater  power  during 
its  discharge  or  ebb,  and  so  will  tend  materially  to  scour  out  and  preserve  the  depth  of  the  bed  of  the 
river. 

On  looking  to  the  observations  on  the  tides,  it  will  be  seen  that  the  rise  of  the  tide,  as  we  ascend 
the  river,  decreases  to  a considerable,  yet  variable  extent;  this  obviously  depends  on  the  irregularities 
of  the  bottom,  arid  the  opposition  from  the  windings  or  projections. 

The  removal  of  the  above  irregularities  of  the  bottom  of  the  channel,  will  inevitably  produce  a fall 
of  the  low-water  line;  but  it  is  equally  obvious,  that  this  will  be  much  more  than  compensated  for, 
by  the  deepening  which  is  proposed,  and  the  depth,  even  at  low  water,  thereby  rendered  greater. 

The  present  glacis  along  the  banks  of  the  river,  where  completed,  are  well  constructed,  and  would, 
no  doubt,  answer  every  purpose  they  were  intended  for,  while  the  river  remained  at  a depth  of  12  or 
13  feet.  The  material  with  which  they  are  formed  is  of  a very  small  description  of  whinstone 
rubble,  and,  certainly,  would  not  be  sufficient  to  stand  the  extra  pressure  that  will  be  brought  to  bear 
against  the  work  from  the  bank  behind,  in  the  event  of  the  channel  being  dredged  to  a greater  depth. 

I v • — The  Improvements  which  the  foregoing  Observations  suggest. 

To  secure  the  influx  of  tide,  shown  to  be  so  important,  it  is  obvious  that  every  impediment  that 
stands  in  the  way  of  the  tide’s  flow  upward  should  be  removed,  and,  with  this  view,  the  sections  of 
certain  portions  of  the  river  are  recommended  to  widen  and  deepen  the  bed  of  the  river,  to  remove 
projections  and  windings  of  its  course,  and  add  to  its  depth;  with  the  same  view,  and  on  the  same 
principle,  I propose  that  the  channel  should  gradually  widen  as  it  proceeds  downwards  : — 

Feet. 

That  from  the  west  end  of  the  Broomielaw  Quay  down  to  the  Old 


Ferry  at  Renfrew,  its  width  be  made  ....  300 

From  the  Old  Ferry,  Renfrew,  to  opposite  the  intended  quay  for 
the  use  of  the  Renfrew  and  Paisley  Railroad,  it  should  increase 
to  about  . . . . . . . . 400 

At  the  River  Cart  to 430 

At  Dalmuir  Quay  to  . . . . . . . 440 

At  Rashalee  Quarry  to  ......  500 

At  Erskine  Ferry  to  .......  540 

At  Donald’s  Quay  to  .......  590 

Immediately  to  the  east  and  west  of  the  entrance  lock  to  the 
Forth  and  Clyde  Canal  to  .....  610 

Dunglass  Castle  to  .......  630 

And  opposile  Dumbarton  Castle  to  upwards  of  1200 


There  are  various  plans  that  might  be  suggested  for  securing  the  foundations  of  the  rubble  glacis, 
ut  the  only  two  modes  that  I shall  bring  under  your  notice  for  the  present,  are — 

1st.  That  a row  of  piles  (home  growth)  be  properly  driven  into  the  ground  along  the  margin  of  the 
nver,  a short  distance  from  each,  other,  the  tops  to  be  brought  to  a level  at  the  depth  of  2 or  2^-  feet 
f11*  mT  *?w"wateT  l*ne  °f  the  lowest  tides,  over  which  a longitudinal  baulk  is  to  be  placed,  and  secured 
0 e head  of  each  pile,  and  at  every  alternate  pile  there  be  fixed  a tye-bar  of  timber,  placed  trans- 
versely into  the  bank,  the  space  between  and  behind  the  piles  to  be  carefully  filled  in  with  small  rubble- 
s one,  until  brought  up  to  the  level  or  top  of  the  longitudinal  baulk,  and  upon  this  the  rubble  glacis 
may  be  formed.  . 

2nd.  At  the  proper  stage,  when  excavating  the  banks  or  projections  of  the  river,  I propose  that 
arge  rough  blocks  of  Whinstone.  rubble,  of  from  1 to  2 tons  weight  each,  and  intermixed  with  a smaller 
thSCrh1*I°n’  -^e  *^rown  ^own  on  the  exact  line  of  foundation,  so  that  while  the  operation  of  deepening 
e channel  is  going  forward,  these  large  masses  of  rock  will  sink,  take  their  proper  position,  become 
consolidated,  and,  when  the  superincumbent  weight  is  placed  over  them,  and  brought  to  a regular 
s °Pej  'he  work  will,  no  doubt,  stand  the  pressure  of  the  earth  behind. 

..,s  ‘his  last  mode  I have  made  out  my  estimate.  I give  it  the  preference,  because,  whilst 
qualty  effective  and  stable,  it  is  the  less  expensive,  and  may  be  done  more  expeditiously. 

3M2 
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V. — Lastly,  the  Estimate  of  the  Expense  of  executing  the  Improvements. 

The  following-  estimate  of  the  expense  of  executing  the  works  suggested  proceeds  on  the  i?ro  rl 
that  the  whole  will  be  gone  into;  otherwise,  of  course,  the  estimate  will  depend  upon,  and  must  be 
No.  338.  modified  by,  the  extent  to  which  it  is  deemed  proper  to  carry  the  improvements: — 1 

Logan,  on  the  Im-  My  calculations  issue  in  the  following  conclusions  respecting  (he  expense  ; viz. — 
provements  in  the  For  excavating,  in  cutting  the  north  bank  of  the  river  to  the  breadth  according  to 
River  and  Harbour,  the  line,  as  laid  down  on  the  map  in  red  colour,  from  the  west  corner  of  the 
with  Soundings  and  Broomielaw  Quay  to  Dunglass  Castle,  2,148, 922$  cubic  yards  . 

For  excavating  the  projections  and  additional  width  on  the  south  bank  of  the 
river,  from  the  east  boundary  of  Mr.  Todd’s  Cotton  Mill  to  Dumbarton  Rock, 

2,343,S27&  cubic  yards  ......... 

For  dredging  the  channel,  from  the  Broomielaw  down  to  Dumbarton  Castle,  so  as 
to  have  20  feet  water  at  high  water  of  neap-tides,  3,020,160  cubic  yards 
For  constructing  the  rubble  glacis  on  each  side  of  the  river,  from  the  Broomielaw 

to  Dumbarton  Rock,  411, S40  cubic  yards  of  rubble-stone  . ...  61  776 

Contingencies  ...........  34,357 
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£SO,5S4  11  11$ 

r>S93  10  10 
113,256 


0 0 


£377,867  2 9> 

Docks  at  Glasgow  and  at  Nushat  Isle,  fyc. 

While  the  aforesaid  works  shall  be  in  progress,  additional  accommodation  for  the  increasino-  trade  at  the 
Broomielaw  may  also  be  procured,  by  extending  the  wharfs  on  both  sides  of  the  harbour  westward 
by  a wet  dock  at  the  Windmillcroft,  or  on  the  north  side  of  the  harbour,  as  may  be  thought  more 
advisable ; and  I take  the  liberty  to  lay  before  you  a few  detached  sketches,  to  show  how  the  several 
positions,  pointed  out  on  the  map,  can  be  made  to  answer,  and  to  assist  the  Trust  in  choosiim-  the 
situation  most  eligible,  in  all  points  of  view,  for  this  much-wanted  accommodation. 

I have  also  sketched  on  the  map  a dock  at  the  west  end  of  the  Nushat  Isle  (a  central  position  on 
the  river),  where  vessels  passing  up  or  down,  too  late  to  reach  their  destination  before  the  water  fails 
them,  may  enter  and  he  afloat,  and  so  avoid  the  serious  injury  which  often  happens  to  large  ships 
from  getting  aground.  I propose  that  this  dock  should  have  an  entrance  to  the  east,  and  another 
to  the  west,  laid  down  in  a slanting  direction  from  the  channel  of  the  river,  so  that  tug-boats  and  their 
train  of  vessels  may  enter  or  depart  with  ease  and  freedom. 

The  bottom  of  the  dock  to  be  excavated,  so  as  to  have  20  feet  water  at  low  water  of  neap-tides. 

The  two  entrances,  and  all  the  other  boundary  lines  connected  therewith,  to  be  constructed  with 
Whinstone  embankment.  According  to  the  sketch  laid  down,  the  dimensions  of  this  dock  are  in  length 
upwards  of  1200  feet ; in  breadth,  350  feet;  and  capable  of  holding  merchantmen  of  the  laro-est  class. 
The  detailed  estimate  for  this  improvement  amounts  to  about  27,000/. 

In  executing  the  plan  which  I have  laid  down,  each  of  its  parts  should  be  taken  up  with  method,  and 
in  proper  succession;  and,  as  one  step  succeeds  another,  the  advantages  which  attach  to  it,  I trust, 
will  become  more  and  more  apparent,  until  its  completion,  when  the  perfect  facility  of  navigation, 
which  the  foregoing  improvements  must  afford,  will  make  the  Broomielaw  Harbour  (once  only  able 
to  admit  the  fisherman  s boat),  the  commodious  resort  of  the  largest  class  of  merchantmen,— facilitating 
commercial  enterprize,— giving  new  impulse  to  every  department  of  trade,— to  the  honour  of  the 
trust,  and  with  benefits  to  the  vast  community,  which,  whilst  all  can  see  that  they  must  he  great, 
defy  exact  calculation,  &c.  j have 

David  Logan. 


ADDENDUM. 

In  consequence  of  the  map  of  the  river,  above  Broomielaw  Bridge,  having  been  put  into  my  hands 
so  recently,  and,  since  that  time,  having  been  obliged  to  devote  my  whole  attention  to  the  subject 
matter  of  the  foregoing  Report,  I have  been  prevented  from  examining  the  localities  and  other  parti- 
cu  ars,  an  from  reporting  in  a way  that  could  be  satisfactory,  on  the  navigation  of  the  river  upwards. 

11  lmm0ediate'y.lurn  my  undivided  attention  to  this  point,  and  report  on  it  with  the  least 
possi  e Way.  Some  points  of  improvement  on  the  upper  navigation  appear  very  obviously  necessary, 
and  may  be  laid  before  you.  1st.  The  Broomielaw  Bridge  being  completed,  the  weir  below  it  should 
6 !i?  U“  10  6I?  *’ and  ^le  navigation  continued,  either  through  one  or  more  of  the  arches,  as  far 
as  the  bridge  at  the  foot  of  Stockwell-street;  and  a wharf  wall  should  be  built  on  the  north  bank  of 
nver,  rom  the  bridge  to  the  west  end  of  the  Town’s  Hospital  property.  This  would  prove  a 
® ‘ 'S!*y“'en“  ,0  lhe  P“b!'=.  1°  that  quarter  of  the  city,  as  boats,  with  provisions  and  other 

commodities,  could  reach  this  more  central  situation. 

““..’ll™*  of  the  inconvenience,  arising  from  the  numerous  and  large  floats  of  timber  which  at 
erect; i-T'  ^ a.nd  very  Breatty  incommode  the  harbour  at  the  Broomielaw,  might  be  obviated, 

wnnlfl  tw  fsufficianl  cran,e  a.t  this  ^arf,  and  making  it  the  place  for  landing  that  material.  Carting 
SL-mr,  th®  1 ‘W  toJhe  streets  thereby  very  much  diminished ; for  a considerable 

P Tn  effeef  .hfV  ,mP,"ted  ,n^°  Glasgow  is  carted  to  yards  to  the  eastward  of  Stockwell-street. 
Bride-e  S hm Sir®  ’ a rr  mUSt  be  conslructed  on  the  lower  side  of  the  Stockwell-street 
nUo  KnS  1 ? ?r<Tdines  lnlended  would  endanger  that  bridge’s  stability.  The  weir  will 

mature  nS  ii  p maintain  the  present  surface  level  of  the  water  above  the  bridge,  till  such  time  as 
Bv  fhe  Aef  fiTh  r e$ven  t0  ttjc  improvements  wanted  further  up.  * 

was  not  tn  Le  Inu/o  «?".  'j  ^*aSSe<r  ^ ^ d?ne’  *®^5  (but  now  expired),  the  surface  level  of  the  Clyde 
at  lhe  south  pnrl  of  tt  ’i/”  -'Y^u  lmprovements  without  this,  a lock  was  to  have  been  placed 

amoved  of  alio  h ge'  Sho”ld  ,his  Of  ^proving  the  upper  navigation  be 

APnd7n  dcv,fn^Eof  th  thb  t°y  nowb^  P “ed  al  eilhet  of  the  e"d3  of  the  Stockwell-street  Bridge. 
Yuion  tL  h hntfee  hemg  rebuilt,  and  its  piers  founded  at  a sufficient  depth,  the  upper  navi- 

tide  above^the  bridge' ^ ^ eepenm°  t le  shallows,  and  ia  every  way  encouraging  the  influx  of  the 

„ u the  c?,de'  at  the  W*to  Companies’  Works,  a weir  placed  close  to  the 

Ruthergleti  Br  dp,  or  higher  up  the  river,  would  then  become  necessary. 

Bivpr  Tr  , 'beP 5 °tser,'”g  tbat>  *s  Parliamentary  enactments  have  conferred  powers  on  the 

effLt  thl  imorof  ,£'1;  “P  “ 1?eA“tCl!We|1'Stteet  BtidgE  “O  “ay  »«d  take  place  in  carrying  into 
ettect  the  improvements  suggested  below  that  point.  1 r 

D.  L. 
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4} 

14 

3} 

Centre  of  Nushat  Isle. 

64 

30 

27 

64 

2S 

16 

Of 

14 

Ilf 

65 

26 

64 

26 

34 

29 

20 

6f 

14 

8f 

Dalmuir  Quay. 

66 

23 

44 

22 

41 

30 

15 

6 

14 

7 

67 

27 

ot 

24 

64 

.31 

13 

2 

11 

11 

East  of  Rashalee  Quarry 

68 

28 

34 

25 

74 

Quay. 

69 

31 

44 

31 

44 

15 

4 

12 

94 

70 

32 

74 

32 

74 

33 

13 

104 

13 

94 

71 

36 

0 

36 

0 

West  end  of  Steam-boat 

34 

15 

5 

12 

3 

Quay,  Port-Glasgow. 
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Table  of  Borings. 


No.  2,  Broomielaw  Shed  .... 
Foot  of  Roberlson-slreet  .... 
East  Ferry,  foot  of  York-street  . . 

West  Ferry 

Flagg  Staff,  west  end,  Broomielaw  . 

Mr.  Napier’s  Dock 

Greenlaw  Fishing  Shott  .... 

Mavies’  Bank 

Messrs.  Barclay  and  Co.’s  Slip  Dock 
Mr.  Houghliead's  house  .... 

Stobcross  House 

Stobcross  West  March  .... 

Hornbauk  House 

Clyde  Villa  ....... 

Heathery  Hall 

Watering-place,  east  of  Messrs.  Hunter 
and  Co.’s  Slip. 

Messrs.  Hunter  and  Dow's  Slip  Dock 

Salterscroft 

Mr.  Rowand's  property 

Mr.  Lockhead's  do 

Point-house  Ferry  Inn 

Govnn  Church 

Govan  Glebe  . 

Mr.  Thom’s  East  March 

The  Hayes  Burn 

Do.  do 

The  Fishing  Draught,  east  of  Crawford's 
Quay. 

Crawford's  Quay 

John  Auchie’s  Well 

G.  Rowan,  Esq.'s  east  boundary  . . . 


5 feet  at  top,  clean  sand,  and  last  2 feet  tough  clay, 

6 do.  do. 

Close  sand. 

Soft  mud. 

Loose  sand  and  gravel. 

Loose  gravel.  . 

Sand. 

Do. 

Mud.  . 

3 feet  at  top,  loose  fine  gravel,  and  last  25  feet  sand. 
Sand,  slightly  mixed  with  mud. 

Loose  sand. 

Sand. 

Soft  muddy  sand. 


Soft  muddy  sand. 

Muddy  sand. 

Do. 

Loose  sand. 

Tough  .clay. 

Muddy  sand. 

Do. 

Sand  and  gravel. 

Running  mud. , 

Do. 

Very  hard  tough  clay,  mixed  with  large  gravel.  Made 
several  attempls  to  bore  about  this  place,  but  could 
' get  no  deeper  than  19  feet.  Broke  two  augur  screws. 
Soft  running  mud  and  sand. 

Running  sand,  mixed  with  gravel. 

1 foot  fine  gravel,  and  7 feet  running  mud, 
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Table  of  Borings — continued. 


Glasgow. 

No.  338. 

Logan,  on  Improve- 
ments in  the  River 
and  Harbour,  with 
Soundings  and 
Borings. 


G.  Rowan,  Esq.’s  west  boundary  . 

Three-mile  Rum 

Hardgate  Fishing  Draught  . 

East  of  the  east  boundary  of  Scotstown 


Wes 


do. 


do. 


Tiie  lands  of  Easter  Scotstown  . . 

Centre  of  the  lands  of  Easter  Scotstown 
East  boundary  of  Packmen's  Isle 
West  do.  Easter  Scotstown  . 

Do.  do.  Packman’s  Isle 

East  of  the  east  boundary  of  Klderslie 
Joppa  Fishing  Draught  .... 

West  corner  of  Joppa  Fishing  Draught 
West  March  of  Scotstown  . . . 

A.  Sprits,  Esq.’s  East  Watering-place 
200  feet  west  of  Renfrew  Old  Ferry  . 

A.  Spiers,  Esq.’s  West  Watering-place 
Pudzeoh  ........ 

The  Trustees’  Dock,  Clyde  Bauk 

Harvey’s  Quay 

400  feet  east  of  Yoker  Burn  . 

Logan’s  Hole  Fishing  Draught  . . 

East  end  of  the  Bams  of  Clyde  . . 

Bams  of  Clyde  Gullet  .... 

Renfield  House 

A.  Campbell,  Esq.'s  Watering-place 

River  Cart 

West  of  River  Cart 

Roan  Fishing  Draught  .... 
East  of  the  lands  of  Dalrauir. 

Bams  of  Clyde,  west  boundary  . 

Brick-house  Ferry 

Do.  do.  

| First  Perch,  south  side  west  of  Brick- 
house  Ferry. 

Standy-lane  Perch 
Centre  of  Nushat  Isle  , 

Fluck-hole  Fishing  Draught  . 

West  of  do. 

400  feet  east  of  Dulmuir  Quay 
Dalmuir  Quay  .... 

Fishing  Draught,  west  of  do.  . 

Miss  Fulton’s  Quay  . 

400  feet  west  of  ilo.  ..... 

100  feet  east  of  Rashalce  Quarry  Quay 

Raslialee  Quarry  Quay 

East  of  the  March  between  Dalmuir  and 
Dalnottar. 

West  of  do.  do. 

Nortk-barr  House  ...... 

Castle  Porridge 

20  feet  west  of  Castle  Porridge  . 

1 00  feet  farther  west 

Dalnottar  House 

East  end  of  Bottombow  Island  . 

Erskine  Ferry 

Dalnottar  Iron  Works  .... 

St.  Patrick’s  Stone 

400  feet  west  of  do.  ....  . 

No.  2 Jetty  above  Ferry  Dyke  . . 

No.  1,  Jetty  above  Ferry  Dyke  . . 

Ferry  Dyke  Coal  Wharf  .... 

750  feet  west  of  do 

600  feet  west  of  Last  Bore  . . . 

The  Black  Bush  . . . . . . 

610  feet  east  of  Bowling  Bay  Lock  . 
Bowling  Bay  Entrance  Lock  . , , 

The  Dyke - . . 

Frisky  House 

Auchintorlie  House 

Dunglass  Castle 

Mavies’  Bank 

East  Longoch  Perch  .... 

West  do 

First  Barrel  Perch  on  Long  Dyke 

Milton’s  Isle 

Dumbuek  Perch  . . . 

M’Rabb’s  Perch \ 

Barrel  Perch,  end  of  Long  Dyke 
North  Pettyroy  Perch  . 

Pettyroy  Perch  . . . . . . 

Between  Keep  North  Perch  and  Largi 
Barrel  Perch  Foot  of  Long  Dyke. 

Guard-house  Perch 

Leven  Perch  ....... 

Dumbarton  Glass  Work  .... 

Leven  Grove  Quarry 

West  of  do.  ..... 

Garmoyle  Light 

Fiudlayson’s  East  Porter  Lodge  . 


Remarks. 


Running  mud  and  sand. 

Do.  do. 

Tough  running  mud. 

Soft  mud  and  sand,  last  foot  hard  clay. 

Very  tough  mud  anil  sand. 

Gravel  and  sand  mixed. 

Tough  clay  and  sand. 

2 feet  small  gravel,  and  5 feet  mud  and  sand. 

Very  tough  clay. 

Soft  running  mud. 

8 feet  mini,  12  feet  sand,  and  14  feet  soft  white  mud. 
Soft  running  mud. 

Very  hard  clay. 

Hard  black  clay,  mixed  with  small  stones. 

3 feet  sand,  ami  3 feet  hard  white  clay. 

Soft  white  mud. 

Do. 

Do. 

Do. 

7 feet  8 inches  loose  gravel,  and  last  4 inches  clay. 

29  feet  sand  and  clay,  and  last  6 feet  mud. 

Soft  mud. 

Tough  mud. 

8 incites  loose  gravel,  and  6 feet  10  inches  fine  sand. 
Fine  sand. 

1 foot  gravel,  2$  feet  sand,  aud  last  4^  feet  sand  an 
clay. 

Sand  aud  mud. 

Soft  sand. 

Loose  sand  and  gravel. 

Soft  sand. 

Mud  aud  sand. 

Loose  gravel  aud  mud. 

Do. 

Black  muddy  sand. 

Mud  aud  sand. 

Hard  clay,  mixed  with  gravel. 

Close  sand  aud  mud. 

20  feel  black  sand,  and  6 feet  tough  clay. 

Sand. 

Do. 

Do. 

2 feet  loose  gravel,  and  7 feet  hard  sand. 

Clay  and  sand. 

Very  hard  red  clay,  mixed  with  large  gravel. 

4 feet  loose  sand,  and  5 feet  do. 

Very  hard  red  clay,  mixed  with  large  gravel.  Broke 
the  augur  screw. 

Sand  and  hard  red  clay. 

Close  sand  and  gravel. 

Very  hard  clay,  mixed  with  large  gravel  and  stones. 
Do.  do. 

Do.  do. 

Clean  sandy  bottom. 

Very  tough  red  clay. 

Clean  sand. 

Sand. 

Soft  mud  and  sand. 

Black  sand  and  clay. 

Sand.  . 

Hard  sand  and  clay. 

2 feet  gravel,  and  last  6 feet  sand. 

Hard  red  clay. 

Clay  and  sand. 

Sand. 

Do. 

Do. 

6 feet  sand,  and  last  2 feet  soft  mud. 

Sand 

Do.  ■ • 

4 feet  soft  sand,  and  5 feet  hard  gravel. 

Sand.  • 

Sand  and  gravel. 

Mud.  . 

Mud  and  sand. 

Sand. 

Do. 

Soft  mud.  • 

Sand.  - 
Hard  Sand. 

Mud  and  sand. 

- Do. 

Soft  mud.  - 
Soft  mud  and  sand. 

Sand 

Do. 

Sand  and  mud. 

Do. 

Do 
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Report  by  James  Walker,  Esq.,  F.R.S.,  L.  and  E.,  to  the  Parliamentary  Trustees  for  Improving 
the  Navigation  of  the  River  Clyde,  and  enlarging  the  Harbour  of  Glasgow. 

Gentlemen,  Great  George  Street,  Westminster,  February  11,1836. 

By  your  resolution  of  the  21st  of  October  last,  the  engineer  to  be  appointed  by  you  is 
“ requested  to  visit  Glasgow  for  the  purpose  of  inspecting  the  river  Clyde  and  its  survey,  in  connexion 
with  the  plans  of  Mr.  Logan,  and  to  report  his  opinion  fully  thereon  I have  since  had  the  honour  of 
being  so  appointed,  and  of  having  the  reference  extended  by  the  resolution  of  the  19th  of  November, 
which  requests  me  not  to  confine  myself  to  Mr.  Logan’s  plans,  but  “ to  consider  generally  as  to  the 
best  means  of  promoting  the  trade  of  Glasgow,  whether  by  improving  the  river  Clyde,  or  by  forming 
a canal,  canals,  or  otherwise.” 

In  compliance  with  the  above,  I visited  Glasgow  in  October  last,  when  I found  an  excellent  survey 
of  the  river  and  harbour  by  Mr.  Kyle,  upon  which  Mr.  Logan  had  laid  dovvu  lines  for  a proposed 
enlarge ment,  deepening,  and  straightening,  and  also  for  docks,  and  had  fully  reported  on  the  subject. 
On  that  occasion  I accompanied  Mr.  Logan  and  Mr.  Gibb  down  the  river  to  the  extent  of  the  pro- 
posed improvements,  and  likewise  up  as  far  as  Dalnvarnock  Bridge,  about  half  a mile  above  Rnth- 
ero-len  Quay.  I also  examined  and  advised  as  to  tlie  sites  that  appeared  to  me  to  have  the  greatest 
advantages;  considered  the  plans  prepared  by  Mr.  Logan;  suggested  such  alterations  as  I deemed 
advisable  ; and  settled  with  him  the  dock  and  river  lines  to  be  deposited,  preparatory  to  the  appli- 
cation to  Parliament ; but  as  no  surveys  had  been  made  with  reference  to  the  project  of  a canal  that 
had  been  suggested,  nor  such  details  taken  as  were  required  to  estimate  the  docks  and  form  an  opinion 
of  the  effects  of  the  intended  deepening  of  the  river,  I gave  directions  for  these,  and  recommended  to 
the  meeting  of  your  body  which  I attended,  to  give  the  Parliamentary  notices,  and  to  lodge  the  deposits 
for  the  river  and  dock  improvements  as  finally  agreed  on  by  Mr.  Logan  and  me,  and  approved  of 
by  you — which  has  been  done.  There  was  not  time,  supposing  it  otherwise  advisable,  to  include  the 
canal  in  the  notices,  but  I directed  surveys  (o  be  made  for  this,  and  on  my  return  to  London,  sent, 
at  Mr.  Logan’s  request,  Mr.  Comrie,  a surveyor  of  great  experience  and  accuracy,  to  assist  in  for- 
warding the  surveys. 

About  the  middle  of  January,  I again  visited  Glasgow,  surveyed  the  line  thought  best  for  a canal 
from  above  Bowling  Bay  to  the  Broomielaw,  as  well  as  the  mills  upon  the  river  Kelvin  that  would 
he  affected.  As,  however,  the  borings  and  some  other  details  were  not  then  complete,  I have  been 
obliged  to  postpone  the  final  estimates,  but  think  better  not  longer  to  delay  my  opinion  on  the 
important  points  referred  to  me,  as  it  may  in  some  measure  affect  your  directions  for  Parliamentary 
proceedings. 

It  would  be  improper,  in  advising  as  to  the  kind  and  degree  of  future  improvemen',  not  to  refer 
to  the  past,  and  in  doing  so,  we  find  encouragement,  from  the  success  generally  that  has  attended 
the  operations,  and  from  the  great  increase  of  trade  that  has  been  the  consequence.  The  tonnage 
and  harbour  duties  for  the  year  1771,  were  107 ll. ; in  1791,  they  were  2145/.;  in  1804,4760/.; 
in  1815,  5960/.;  in  1825,  8408/.;  in  1826,  (when  33  per  cent,  was  added  to  the  rates,)  they  were 
16,200/. ; in  1835,  they  were  31,900/. ; * and  the  present  year  is  likely  to  show  a continued  increase. 

This  rapid  increase  has  been  in  a great  degree  contemporaneous  with  the  improvements  of  the 
river ; its  capabilities  having  been  increased  in  nearly  the  same  proportions  as  the  revenue.  In  1755, 
Smeaton,  whose  reputation  as  an  engineer  has  not  been  excelled,  reported  that  the  depth  of  the  river 
was  sufficient  at  high  water  of  neap  tides  for  vessels  drawing  not  more  than  4 feet  6 inches,  as  far 
up  as  Spoydock  Shoal,  and  recommended  the  constructing  of  a lock  at  Marlinford,  and  a dam  or 
weir,  by  means  of  which  the  same  depth  (4  feet  6 inches)  might  he  secured  up  to  the  quay  at 
Glasgow  ; and  in  1759,  an  Act  was  passed  for  carrying  his  plan  into  effect,  the  above  depth  being  all 
that  was  then  judged  practicable.  Smeaton  states,  that  at  that  time  the  ordinary  neap  tides  were 
sensible  at  Glasgow  Bridge.  It  is  unnecessary  to  inform  you  that,  fortunately,  his  proposal  was  not 
acted  on, — the  plan  of  removing  the  shoals,  and  contracting  the  width  of  the  channel  without  lock 
or  weir,  as  first  recommended  by  Golborne  in  1768,  was  adopted,— and  that  this  having  been  pursued 
by  the  trustees,  there  is  now  at  Broomielaw  from  7 to  8 feet  at  low  water,  while  the  lift  of  a neap 
tide  at  Glasgow  Bridge,  which  was  only  sensible  in  1755,  is  4 feet,  and  of  a spring  tide  7 or  8 feet, 
making  12  feet  depth  at  high  water  of  a neap  and  15  feet  of  a spring  tide ; so  that  the  river  which, 
by  artificial  means,  was  to  be  rendered  capable  of  taking  craft  of  about  30  or  40  tons  to  Glasgow, 
has,  by  what  Golborne  calls  “ assisting  Nature,”  been  rendered  capable  of  floating  vessels  of  nearly 
ten  times  the  burthen. 

While  following  up  the  system  that  has  hitherto  proved  so  successful,  I think  the  trustees  have 
done  wisely  in  having  such  plans  and  designs  laid  before  them  as  may  enable  them  to  take  a general 
and  extensive  view  of  the  important  question  in  reference  to  the  greatest  capability  of  the  river,  or  of 
navigation,  by  the  present,  or  any  other  means,  so  that  improvements,  though  partial,  may  be  made 
to  accord  with,  and  form  part  of,  a greater  whole,  in  place  of  being  useless,  or  perhaps,  opposed  to  it. 
For  the  same  reason,  the  plan  of  a ship  canal  has  been  very  properlysuggested,  not  perhaps  so  much 
from  any  confident  opinion  being  entertained  of  its  superseding  the  improvement  of  the  river 
as  from  the  feeling  that  the  present  is  the  time  when  all  schemes,  having  any  argument  in  their 
favour,  ought  to  be  well  considered  before  you  finally  resolve  and  act  upon  one  which  might  possibly, 
when  too  late,  be  discovered  not  to  have  been  the  best.  , 

The  ship  canal  has  been  proposed  to  enter  from  the  north  side  of  the  river  above  Bowling  Bay, 
to  be  continued  on  the  low  grounds  u.p  to  Glasgow,  and  there  to  terminate  in  docks,  the  level  of  the 
canal  and  docks  being  kept  above  that  of  the  river  by  meaus  of  locking.  One  of  your  members 
Baillie  Johnston,  who  has  given  great  attention  to  this  particular  subject,  considers  the  main  object 
of  the  canal  to  be  the  accommodation  of  heavy  vessels  engaged  in  foreign  trade,  and  that  a depth 
of  20  feet,  with  a bottom  width  of  60  feet,  would  be  ample  ; that  a lock  suited  for  this  description 
of  vessels  would  be  sufficient;  and  that  steamers  which  require  a greater  width  and  a larger  lock 
should  continue  to  use  the  river. 

I stated  the  objections,  as  they  appeared  to  me,  to  a plan,  which,  in  the  present  growing  trade  by 
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* 1835  exceeds  1834  by  nearly  10,000/.  This  is  partly  to  be  accounted  for  by  the  trustees  resuming  the  collection  of-the 
dues,  which  had  been  let  to  tacksmen  during  the  preceding  ten  years. 
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steam,  would  not  admit  tiie  largest  class  of  steam-boats ; — the  principal  is,  that  the  river  would 
still  require  to  be  made  and  kept  of  sufficient  depth  for  this  description  of  vessels  at  the  high  Water 
of  low  tides,  and  that  as  the  size  or  draught  of  steamers,  as  well  ns  their  number,  is  on  the  Increase 
the  formation  of  a canal,  on  this  limited  plan,  would  not  supersede  the  deepening  of  the  river  to* 
within  but  a little  of  all  that  would  be  requisite  if  the  canal  were  not  made,  thus  incurring  some- 
thing  like  a double  expenditure.  There  would  also,  no  doubt,  be  objections  to  taking  steam-vessels 
through  a canal  into  a dock,  from  the  delay;  and  as  the  expense  of  money  and  of  water  would  be 
much  increased  by  thus  enlarging  the  plan,  1 have  considered  the  canal  and  docks  as  to  be  formed 
for  sailing  vessels,  but  not  for  large  steamers. 

The  result  of  the  levels  and  surveys  I have  taken  for  the  canal  plan  is  favourable,  as  respects  the 
level  of  the  ground,  which  averages  about  G feet  above  high  water  of  neap  tides.  Donald’s  Quay 
half  a mile  above  Bowling  Bay,  appears  the  best  place  for  entering.  The  principal  ornamental 
ground,  or  park,  in  the  line,  is  Scotstown,  the  residence  of  Miss  Oswald,  which  would  necessarily  be 
injured;  there  is  no  other  of  much  importance;  so  that,  considering  the  length  of  the  canal,  and 
the  situation,  being  upon  the  river  and  so  near  the  city,  the  line  is  also  favourable  as  respects  non- 
interference with  seats.  As  the  site  of  the  proposed  docks  on  the  north  side  of  the  river  is  consi- 
derably above  high  water,  the  expense  of  forming  them  would  be  lessened  by  the  water  being  above 
the  level  of  the  tides,  which  would  be  the  case  on  the  canal  plan,  and  this  level  would  also  be  more 
suitable  for  the  quays  to  communicate  with  the  streets  in  the  town. 

In  point  of  engineering,  the  crossing  of  the  river  Kelvin  would  be  the  work  of  the  greatest  diffi- 
culty. I have  given  this  subject  some  consideration.  One  way  is,  to  carry  the  canal  in  an  aqueduct 
and  the  Kelvin  under  it;  if  so,  the  clear  height  of  water-way  could  not,  I think,  be  less  than  the 
high  water  of  the  tide,  and  even  this  would  require  a great  width  to  pass  the  flood-waters,  which 
sometimes  rise  10  or  11  feet  above  the  tide  level.  Thus  the  bottom  of  the  aqueduct  or  canal  could 
not  be  less  than  from  2 to  3 feet  above  the  level  of  the  tide,  and  with  a depth  of  20  feet  in  the  canal,  the 
surface  water  would  be  22  feet  above  the  tide.  There  are  other  minor  streams  to  be  crossed,  but  none 
equal  to  the  Kelvin,  which  must  he  allowed  to  be  rather  a formidable  matter. 

An  evil  arising  from  the  height  being  so  great,  as  I have  described,  is  the  consumption  of  water 
for  lockage.  The  main  supply  must  be  from  the  Kelvin,  unless  pumping  from  the  Clyde  by  a steam- 
engine  be  resorted  to.  I had  conversations  with  Mr.  Grahame  and  others  as  to  the  water  likely  to  be  had 
from  the  Forth  and  Clyde  Canal ; if  the  proposed  canal  were  not  above  the  level  of  the  basin  at  Bow- 
ling Bay,  which  is  8 to  10  feet  above  high  water  in  the  river,  some  water  might  be  had  from  it;  but  if 
it  were  above  that  level,  I think  this  supply  could  not  be  depended  upon,  for  although  to  be  sure  last 
year  was  the  first  time  the  Canal  Company  were  short  of  water  at  this  end,  and  although  they  iutend  to 
add  to  their  present  reservoirs  to  meet  their  increasing  trade,  I think  it  would  be  difficult  to  get  them 
to  bind  themselves;  and  without  this  it  would  be  wrong  to  depend  on  their  assistance.  The  supply 
from  the  Kelvin  becomes,  therefore,  a principal  subject  for  attention.  If  the  water  were  kept  up  to 
the  level  I have  stated,  it  would  be  necessary  to  take  it  from  the  head  of  the  very  fine  mills  at 
Partick,  belonging  to  the  Corporation  of  Bakers  of  Glasgow,  which  would  involve  the  purchase  of 
part  of  the  water-power  of  these  mills  at  all  limes,  excepting  during  freshes,  and  the  whole  of 
such  power  during  droughts,  as,  at  these  times,  the  entire  supply  of  the  river  and  reservoir  is  not 
much  more  than  half  a lock  per  hour,  supposing  the  whole  lift  of  20  feet  to  be  in  one  lock,  or  one 
lock  per  hour,  if  the  20  feet  be  attained  by  two  lifts  of  10  feet  each,  one  at  the  entrance  of  the  canal, 
the  other,  as  suggested  by  Mr.  Comrie,  before  crossing  the  Kelvin;  but  in  severe  droughts  the  river 
does  not  yield  much  more  than  half  this  quantity.  The  mills  would  be  best  compensated  by  adding 
to  the  steam-power;  though  from  their  peculiar  history,*  and  antiquity,  there  might  be  some  diffi- 
culty. The  floor  mills  below  would  also  have  to  be  purchased,  hut  they  are  of  less  value,  two  of 
them  of  very  little. 

If,  again,  the  canal  were  kept  down  to  8 or  10  feet  above  the  tide,  the  Baker  Company’s  Mills 
would  not  be  affected,  but  the  flood-waters  of  the  Kelvin  would  by  this  plan  have  to  be  passed  into, 
■anil  across  the  canal,  which  would  be  attended  with  inconvenience,  equal  perhaps  on  the  whole  to  the 
other  scheme. 


This  limited  supply  of  water  is  a strong  argument  in  favour  of  confining  the  canal  to  sailing 
vessels,  as  from  the  greater  number  of  lockings  and  larger  size  of  locks  that  would  he  required  for 
steamers,  much  more  water  would  be  necessary,  for  which  the  Kelvin  appears  to  be  quite  inadequate; 
even  with  sailing  vessels  only,  there  might  be  an  occasional  want  if  the  trade  were  at  all  great. 

Without  more  detailed  plans,  an  accurate  estimate  cannot  be  expected.  The  figures  I have  thrown 
together  from  measurements  and  levels  make  from  150,000/.  to  200,000/.,  exclusive  of  purchases 
and  compensations,  which  would  be  considerable. 

After  the  best  consideration  I have  been  able  to  apply  to  the  question,  my  decided  opinion  is,  that, 
at  present,  a canal,  in  any  of  the  ways  I have  described,  would  not  be  advisable — that  it  would  be 
in  some  respects  analogous  to  the  plan  which  was  suggested  by  Smeaton  in  1755— -and  that  the  better 
way  is  to  continue  the  system  afterwards  recommended  by  Golborne,  and  hitherto  so  successfully 
followed,  of  regulating  the  width,  and  adding  to  the  depth  by  the  removal  of  the  hard  matter  which 
still  in  part  forms  the  shoals,  and  by  dredging,  to  an  increased  depth,  where  this  may  he  required. 

The  argument  I before  referred  to  appears  almost  to  be  conclusive.  Some  heavy  steamers  draw  14 
feet ; the  trade  by  steam  is  increasing,  and  also  the  size  of  the  vessels,  many  of  them  are  of  a sharp 
or  fine  build,  and  their  grounding  when  loaded  being  injurious,  they  should  at  least  be  water-borne  as 
much  as  possible. 

The  canal  plan  is  not  intended  to  supersede  the  improvement  of  the  river  for  the  convenience  of 
this  description  of  vessels;  and  probably  15  feet  at  high  water  at  neap,  or  18  feet  at  that  of  spring 
tides,  is  as  little  as  would  completely  answer  the  purpose  of  steamers.  Now  4 or  5 feet  more  would 
do  well  for  sailing  vessels,  and  this  addition  would,  at  the  same  time,  give  still  more  convenience  and 
facility  to  steamers,  by  making  the  river  navigable  for  them  at  nearly  all  times  of  tide,  and  enabling 
them,  from  the  greater  depth  of  water,  to  lie  more  easily  in  the  harbour.  The  river  improvement, 'it  is, 
therefore,  agreed  on  all  hands  should  he  executed;  and  the  question  is,  should  the  canal  be  now 
resolved  on  also  ? I think  not;  for  although  there  are  advantages  which  I have  described,  there  are 
also  difficulties,  and  the  latter  are  such  as  require  the  proof  of  necessity  for  a canal,  in  order  to  justify 
its  being  undertaken,  and  I do  not  think  such  necessity  can  be  shown  at  present,  as  it  appears  to  me 


* These  mills  were  a grant  from  the  Crown  to  the  Corporation  of  Bakers,  in  1568.—  Cleland. 
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that  the  accommodation  for  the  increasing  trade  of  the  port  will  be  very  amply  provided  for  by  the 
improvements  in  the  river  and  harbour  and  the  formation  of  docks  as  projected,  without  the  construc- 
tion of  a canal,  which  would  be  chiefly  an  additional  expense. 

It  is  to  the  river,  therefore,  that  my  attention  is  now  to  be  devoted. 

Mr.  Logan’s  report  and  plans,  giving  a minute  detail  of  the  present  and  proposed  state  of  the 
Clyde,  having  been  printed,  supersedes  the  necessity  of  repetition  by  me.  His  river  lines  appear  to 
be  laid  down  judiciously ; I have  proposed  some,  but  no  very  material,  alterations  in  them.  The 
design  is  sufficiently  extensive,  as  a maximum,  which  is  the  safe  course  in  applying  to  Parliament,  if 
the  funds  will  justify  it.  The  plan  proposes  a width  of  300  feet  from  Broomielaw  to  above  Renfrew 
Ferry,  whence  to  the  river  Cart  it  widens  to  from  400  to  430,  then  to  Dulmuir  Quay  440,  to  Rash- 
leigh  Quarry  500,  to  Erskine  Ferry  540,  to  Donald’s  Quay  590,  to  Bowling  Bay  600,  and  toDunglass 
CtTstle  630,  the  depth  being  almost  uniformly  20  feet  with  high  water  of  neap  tides. 

It  maybe  doubtful  if  this  increased  sectional  area,  nearly  level,  can  be  maintained  without  dredging, 
probably  not,  although,  referring  again  to  experience,  the  section  has  already  been  much  enlarged  by 
artificial  means,  yet  the  work  of  support  is  not  considerable.  The  hard  shoals  having  been  removed 
by  dredging,  the  soft  matter  is  carried  off  by  the  current,  assisted  by  the  steamers,  and  the  river  keeps 
itself  clear.  Mr.  Logan  informs  me  that  these  shoals  require  still  more  to  he  deepened,  and  lie 
expects,  justly,  I think,  that  the  operation  of  natural  deepening  will  be  continued  where  the  ground  is 
soft;  the  straightening  of  the  river  will  also  tend  to  this  by  increasing  the  velocity  of  the  current,  and, 
besides,  the  deposit  from  the  water  of  the  Clyde  does  not  appear  to  he  great.  In  a small  dock  or 
recess  which  has  been  open  some  ten  years,  and  is  quite  out  of  the  stream,  there  is  but  little  mud  ; 
the  proprietor,  Mr.  Napier,  had  not  been  particular  in  observing,  but  did  not  think  it  exceeded  an 
inch  or  two  in  a year. 

In  the  execution  of  this  great  work,  it  is,  however,  not  unlikely  that  some  partial  alterations  from 
the  plan  now  laid  down  may  be  expedient.  The  chief  one  I have  at  present  recommended  is  at  the 
lower  end  or  opening  of  the  estuary,  near  Dumbarton,  with  a view  of  preventing  a diminution  of  tidal 
water,  which  might  be  the  effect  of  carrying  the  side  banks  above  the  tide  ; and  therefore  I propose 
still  to  confine  the  current  in  the  proper  channel  by  means  of  banks,  but  these  not  higher  than  half 
tide  level,  and  to  have  beacons  of  sufficient  height  placed  at  intervals  as  guides,  when  the  water  shall  be 
over  the  banks. 

As  a general  question,  there  can,  I think,  be  no  doubt  as  to  the  proposed  enlargement  being  bene- 
ficial, not  only  by  giving  much  additional  facility  for  shipping,  but  by  improving  the  great  drain  of 
the  country,  and  so  preventing  the  river  from  overflowing  the  low  lands  near  it,  and  (which  I take  to 
be  very  important)  by  lessening  or  entirely  doing  away  with  the  flooding  of  the  low  parts  of  Glasgow, 
and  the  quays  at  the  Broomielaw. 

On  my  first  visit  I had  the  opportunity  of  witnessing  the  effects  of  a fresh.  After  a heavy  rain  on 
the  21st  of  October,  the  river  at  the  Broomielaw  on  the  following  morning  rose  9 feet  4 inches*  above 
the  high  water  level  of  average  neap  tides,  and,  at  the  time  of  tidal  low-water,  it  was  still  more  than 
1 feet  lower.  If,  therefore,  the  fall  of  the  tide  be  added,  there  must  have  been  a difference  of  level  of 
18  feet  in  the  surface  of  the  water  from  the  Broomielaw  to  above  Dumbarton,  say,  in  a length  of  12 
to  14  miles — the  inclination  being  greatest  in  the  upper  part,  or  near  Glasgow.  As  the  rain  which 
fell  when  the  water  was  thus  high  in  the  Clyde  could  not  pass  into  the  river,  it  rose  in  the  cellars  and 
houses  of  several  streets  in  the  city,  and  it  was  3 feet  deep  in  the  landing  sheds  upon  the  quays,  so 
that  everything  had  been  removed  out  of  them  during  the  night  into  the  ways  and  streets — the  ap- 
pearance in  the  morning  was  deplorable.  The  low  grounds  also,  particularly  above  and  below  Ren- 
frew, were  overflowed  to  a considerable  extent.  Unquestionably  the  straightening  and  enlarging  of 
the  river,  and  the  improvements  hereafter  stated,  will  do  much  towards  the  removal  of  all  these  evils  ; 
if  it  should  reduce  the  rise  of  such  a fresh  as  that  of  the  22nd  of  October,  from  9 feet  4 inches  to  4 
feet,  which  may,  I think,  be  depended  upon,  the  benefit  would  be  alike  important  to  the  city  and  to 
the  low  lands  down  the  river,  for  further  securing  which  the  hanks  or  dykes  should  be  raised  above 
the  highest  tide,  so  as  to  confine  the  river  to  its  natural  channel,  as  the  Thames  is  below  London 
Bridge,  where  the  lands,  though  6 feet  under  spring-tides,  are  never  flooded.  By  thus  keeping  the 
river  within  its  proper  bounds,  the  scouring  of  the  bottom  will  be  assisted  by  the  increased  rapidity  of 
the  stream, as  it  has  already  been  wherever  the  current  has  been  so  confined;  the  land,  if  the  dykes 
he  properly  formed,  will  be  improved  in  value  and  also  in  beauty,  and  the  excavated  soil  may  thus  at 
the  same  time  be  deposited  cheaply  and  usefully. 

The  sides  of  the  river  are  proposed  to  be  paved  with  rough  rubble-stone  dykes,  as  described  by  Mr. 
Logan  in  his  Report.  There  seemed  an  idea  with  some  members  of  the  trust  that  deepening  would 
be  sufficient,  and  that  the  stone  facing,  which  is  expensive,  is  unnecessary.  It  would  be  so  if  the  soil 
composing  the  sides  were  of  so  firm  a nature  as  not  to  be  moved  by  the  current,  and  if  thus  the 
proper  width  could  be  preserved ; but  this  is  not  the  case,  and  therefore  any  attempt  to  narrow  or 
deepen  without  securing  the  sides  with  heavy  material  would  he  useless.  The  land-floods  would 
undermine  the  banks,  which  would  fall  in,  the  river  would  widen,  and  be  irregular  and  shifting,  and 
shoals  would  form  as  before;  whereas,  by  confining  the  sides  by  a material  which  is  more  difficult  to 
uiove,  the  soil  of  the  bottom  gives  way  to  the  increased  velocity  which  is  the  natural  effect  of  the 
narrowing,  from  the  water  working  to  obtain  in  depth  what  it  finds  it  cannot  in  width.  I am  aware 
that  a very  different  opinion  has  been  expressed  by  the  late  Mr.  Whidbey,  a highly  respectable  autho- 
rity, on  mauy  points,  hut  not  superior  to  Golborne,  Rennie,  and  Telford,  who  all  thought  differently. 
Mr.  Whidbey’s  opinion  appears  to  have  been  founded  upon  the  idea  that  the  Clyde  up  to  Glasgow 
depends  chiefly  upon  the  tide.  I think  otherwise,  and  that  the  sectional  area  of  the  river,  nearly  as  far 
down  as  dredging  is  wanted,  is  caused  by,  or  is  the  effect  of,  the  land-floods,  much  more  than  of  the 
tide-wafer.  I do  not  say  that  the  latter  is  useless,  or  that  it  ought  not  to  be  encouraged,  but  only 
that,  comparatively,  it  is  of  less  consequence  for  scour  than  the  land-waters.  I believe  that  the  velo- 
city of  an  ebbing  tide  may  be  taken  at  a mile  and  a half  an  hour  near  the  harbour.  Now  the  fresh 
* ran  four  and  a half  miles  per  hour,  and  at  that  time  it  had  subsided  2 feet  from  the  height  at 
which  it  had  been  during  the  night.  Evidently  such  a scour  must  have  much  greater  effect  than  the 
tidal  current  of  a third  the  velocity,  and  if  this  be  not  sufficient  proof  of  the  soundness  of  the  plans 
that  have  been  pursued,  it  is  not  necessary  to  go  to  other  rivers  for  illustration,  although  there  are 


* This  was  5 feet  6 inches  lower  than  the  great  flood  of  1782. 
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Appendix  C.  many,  but  only  to  compare  the  Clyde,  as  it  is,  with  the  Clyde  as  it  was  before  the  operations  be^an 

when  the  tide  had  its  full  range  of  width.*  Lower  down  the  river,  near  Dumbarton,  where  the  rive 

Glasgow.  js  wider,  the  land-floods  become  unimportant,  as  compared  with  the  tides,  and  therefore  it  is  that  th 

N— Ton  tide  ought  to  be  the  chief  object  of  care,  and  that  I have  recommended  the  dykes  being  kept  down  so 

Walker  on  oro-  as  t0  Prevent  as  much  as  possible  a diminution  of  the  tidal  water. 

posed  Improve-  The  proposed  widening  up  to  Glasgow  will  increase  the  tidal  receptacle  or  reservoir,  and  therefore 

meats  in  the  River  tend  to  improve  all  the  lower  part  of  the  river  that  depends  upon  the  tide  for  its  depth, 
and  Harbour.  Wet  Doolie. 


The  subject  next  in  importance  is  Docks,  without  which  there  might,  notwithstanding  the  addition 
now  making-  to  the  width  of  the  harbour,  be  the  objection,  that,  providing  great  depths  for  heavy  ships 
is  doing  but  half  the  work,  if  they  are  to  he  subject  to  ground  when  the  tide  retires;  and  I an-ree 
with  Mr.  Logan  that  the  tendency  of  straightening  and  cleansing  the  river  will  be  rather  to  reduce 
the  low  water  level  at  the  Broomielaw. 

Three  sites  have  been  proposed  for  docks,  viz.,  two  on  the  north  and  one  on  the  south  side;  of  these 
I think  that  on  the  south,  on  the  whole,  the  most  desirable  to  commence  with;  it  extends  from  New 
Bridge-street  down  to  Mr.  Tod’s  factory,  and  is  bounded  on  the  south  by  King-street,  being  a qua(j. 
rangle  of  which  the  entirely  vacant  ground  colled  “ Windmillcroft  ” forms  about  a half.  This  will 
give  room  for  two  docks  of  (together)  15  acres,  or  accommodation  for  150  ships,  with  quays  all 
round,  and  a space  for  the  Govan  and  Pollock  Railway  between.  The  entrance  lock  is  proposed  to 
be  200  feet  long  by  60  feet  wide,  so  as  to  admit  the  largest  steamers ; the  depth  to  be  20  feet  at  high 
water  of  neap  tides. 

The  time  for  proceeding  with  further  dock  room  will  naturally  depend  upon  circumstances  but 
after  the  above,  I consider  the  situation  next  in  order  would  he  the  Lancefield  property,  on  the  north 
side  of  the  river,  extending  from  Finneston-street  to  Warwick-street,  for  docks,  and  for  which  a plan 
has  also  been  prepared,  giving  an  area  of  16  acres  of  floating  surface  with  spacious  quays.  The 
principal  land  entrance  by  this  plan  is  designed  as  a continuation  of  Argyle- street,  for  which  some 
buildings  in  Stobcross-street  would  require  to  be  taken  down  ; but  the  communication  would  he  con- 
venient for  town  trade,  and,  with  a proper  gateway,  would  form  a good  termination  to  one  of  the 
finest  streets  in  the  kingdom.  With  the  improved  harbour,  it  may  be  some  time  before  docks  be  re- 
quired on  this  side,  but  the  ground  is  not  likely  to  be  purchased  hereafter  at  so  reasonable  a rate  as  at 
present,  when  a great  part  of  it  is  vacant. 

Another  situation  that  has  been  proposed  for  a dock,  on  the  north  side,  is  to  the  eastward  of  the 
above,  extending  from  MacAlpin-street  to  York -street ; this  I consider  inferior  to  the  oihers  from  the 
area  being  small,  the  levels  high,  the  buildings  expensive,  and  the  space  near  the  river  being  occupied 
already  as  quays  and  for  other  shipping  purposes. 

The  great  extent  of  frontage  on  the  north  side  of  the  river,  between  the  New  Bridge  and  Slockwell- 
street  Bridge  is  at  present  entirely  useless  and  unoccupied.  I was  told  that  possession  of  the  whole 
for  public  purposes  may  he  resumed  for  4500L  ; it  might  he  used  to  great  advantage  as  a quay  for 
market  boats  and  other  small  vessels  from  its  proximity  to  the  body  of  the  city. 

Power  to  open  the  river  above  the  Broomielaw  for  navigation  is  proposed  to  be  applied  for.  To 
effect  this,  the  weir  below  the  New  Bridge  must  he  lowered,  and  the  depth  of  the  foundations  is  such 
that  it  can  be  done  without  danger  to  that  handsome  structure — the  last  work  of  Telford.  The  removal 
of  this  weir,  and  the  deepening  above  it  that  will  be  the  consequence,  will  form  another  important 
addition  to  the  reservoir  for  tidal  water,  as  every  tide  will  ebb  several  feet  lower  than  it  does  at 
present. 

lam  informed  that  Slock  well-street  Bridge  is  the  only  one  of  which  the  foundations  are  not  low 
enough  to  prevent  danger  by  the  deepening  of  the  river.  Either,  therefore,  a new  bridge  will  be  re- 
quired here,  or  if  it  be  thought  better  to  support  the  present  fabric,  the  piers  must  be  piled  round  as 
has  been  requisite  at  Blackfriars  Bridge  in  London,  from  a similar  cause,  viz.,  the  removal  of  the  dam 
or  weir  of  Old  London  Bridge. 

If  the  effect  of  all  or  any  of  the  works  above  referred  to  he  found  injurious  to  the  water  works,  by 
lowering  the  level  of  the  river,  there  will  be  no  difficulty  in  applying  a preventive. 

I remarked  that  the  river  immediately  below  Rulherglen  Quay  is  injuriously  contracted  by  the  em- 
bankment of  the  Cranston  Hill  water-works  on  the  one  side,  and  Mr.  Whyte’s  walls  and  buildings  on 
the  other ; also  that  a great  quantity  of  ashes  had  been  thrown  out  from  Mr.  Whyte's  premises,  appa- 
rently  to  be  washed  away  by  the  first  fresh.  Such  encroachments  ought  to  he  carefully  prevented.. 

To  enable  me. to  report  on  the  question  of  the  navigation  between  Rutherglen  and  Carmyle  requires 
much  consideration  and  more  knowledge  of  detail  than  I possess.  The  river  here  is  so  extremely  tortu- 
°ius  navigation;  that  before  expending  money  upon  it,  the  conveyance  by  means  of  railways,  and 
the  bearings  of  each  mode  upon  the  particular  trades  and  places  must  be  fully  considered.  The 
field  or  improvement  between  Rutherglen  and  Dumbarton  is  sufficiently  extensive  for  present  opera- 
tions, and  there  can  he  no  doubt  that  if  these  be  successfully  executed  to,  or  nearly  to,  the  extent  that 
has  been  detailed,  Glasgow  will,  in  point  of  safety  and  extent  of  accommodation  for  slapping,  be 
inferior  to  very  few  ports  in  this  kingdom. 


I am,  &c., 


James  Walker. 
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No.  340. 

Report  of  Observations  on  the  Tidal  Wave  of  the  River  Clyde ; with  Remarks  on  the  Stale  of  the 
Channel  and  the  Improvement  of  the  Navigation,  by  John  Scott  Russell.,  M.A.,  F.R.S.E.,  &c. 
Gentlemen,  21,  Coates  Crescent , Edinburgh , Jan.  1838. 

In  the  spring  of  this  year  application  was  made  by  Sir  Thomas  Brisbane,  Bart.,  President  of 
the  Royal  Society  of  Edinburgh,  and  formerly  Preskleut  of  the  British  Association  for  the  Advance- 
ment of  Science,  through  the  politeness  of  Baillie  Bankier,  to  the  Honourable  Board  of  Trustees  of 
the  River  Ctyde,  to  obtain  their  assistance  and  co-operation  in  making  a series  of  observations  on  the 
tides  of  the  Frith  of  Clyde,  which  had  been  intrusted  to  Sir  John  Robison,  K.H.,  Secretary  of  the 

* Forming  pools  and  islands  which  caused  the  most  skilful  skipper  to  miss  the  channel. 
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Royal  Society,  and  to  myself,  by  the  British  Association.  This  application  having  been  readily  and 
cordially  responded  to,  as  likely  to  conduce  to  the  advancement  of  the  interests  of  science  and  of  navi- 
gation generally,  and  to  throw  light  upon  the  condition  and  prospects  of  the  navigation  of  the  river 
Clyde,  in  which  the  trustees  are  so  immediately  concerned,  I was  at  once  placed  in  communication 
with  Mr.  Logan,  the  engineer  of  the  trust,  by  whose  talents,  experience,  and  accurate  knowledge  of 
the  nature  of  fluids,  and  of  the  state  of  the  river  Clyde,  I was  materially  assisted;  and  we  determined 
that  the  experiments  and  observations  should  be  conducted  in  such  a manner  as  should  not  merely 
accomplish  the  scientific  object  which  I had  more  immediately  in  view,  but  should  also  contribute  as 
much  benefit  to  the  interests  of  the  trust  and  of  the  river  as  could  be  derived  from  a correct  series  of 
tidal  observations,  conducted  with  scientific  accuracy,  and  under  the  care  of  one  who  was  to  devote 
his  undivided  attention  to  the  subject.  Mr.  Logan  considered  that,  hy  keeping  in  view  the  interests 
of  the  river,  the  objects  of  the  trust  might  thus  be  materially  promoted.  Measures  were  accordingly 
taken  to  make  the  observations  bear  as  much  as  possible  on  the  improvement  of  the  river.  Simul- 
taneous tide  observations  were  made  at  nine  different  stations  every  five  minutes,  which  began  on  the 
20th  of  April,  and  ended  on  the  12th  of  May.*  Correct  geometrical  levels  were  run  by  Bit-.  Kyle,  with 
great  accuracy  from  the  Brootnielaw  to  Port-Glasgow.  Captain  Denham,  R.N.,  the  surveyor  of  the  port 
of  Liverpool,  was  good  enough,  at  my  request,  to  institute  observations  at  the  same  time  at  the  Liver- 
pool Docks,  for  the  purpose  of  establishing  the  relative  times  and  heights  of  the  tide  at  the  two  great 
ports  of  Liverpool  and  Glasgow,  between  which  so  much  intercourse  is  now  carried  on  hy  the  finest 
steam-vessels  in  the  world;  and,  at  the  request  of  Mr.  Logan,  similar  observations  were  made  at  other 
harbours  on  the  coast  of  the  Irish  Sea,  viz.,  Whitehaven,  Donaghadee,  Port-Patrick,  Port-Rush,  and 
Newry.  Professor  Nicol  was  kind  enough  to  allow  me  the  use  of  the  College  Observatory,  for  deter- 
mining time,  and  for  meteorological  observations;  and  I was  personally  engaged,  during  the  month  of 
April  and  part  of  May,  in  superintending  the  necessary  arrangements,  and  connecting  the  observations 
with  each  other. 

I have  now  great  pleasure  in  discharging  the  duty  I have  undertaken  of  communicating  to  the 
trustees,  as  fully  as  possible,  the  results  of  these  observations,  inasfar  as  they  appear  to  bear  upon  the 
subject  of  the  improvement  of  their  noble  river.  I would  have  done  so  earlier,  but  up  to  this  moment 
I had  not  been  able  to  complete  the  numerous  complicated  calculations  which  were  necessary  to  bring 
out  the  results. 

I shall  arrange  the  subject  under  the  following  different  heads  : — 

Present  State  of  the  Tides. 

Height  of  the  tide. 

Time  of  high  water. 

Influence  of  the  wind. 

Means  of  farther  Improvement. 

Dimensions  of  the  channel. 

Formation  of  the  banks. 

Effects  of  steam  navigation. 


Present  State  of  the  Tides. 

1.  Height  of  the  Tides. — The  observations  on  the  height  of  the  tides  are  made  upon  a level  line  20 
feet  below  the  summit  of  the  granite  coping  of  the  new  quay  wall,  on  the  south  side  of  the  harbour  at 
the  Broomielaw. 

This  level  line  was  carried  from  the  harbour  at  Glasgow  to  the  harbour  at  Port-Glasgow,  a distance 
of  more  than  18  miles,  with  great  precision  and  accuracy,  by  that  excellent  surveyor,  Mr.  Kyle  ; and 
he  was  directed  to  take  permanent  marks  all  the  way  down  the  river,  so  that,  at  any  future  period,  the 
changes  of  the  fresh-water  surface,  of  the  height  of  the  tides,  and  the  condition  of  the  channel,  may  be 
accurately  determined  and  compared  with  what  they  are  now.  It  is  conceived  that  a careful  compa- 
rison of  tide  observations  will,  in  future,  become  an  object  of  considerable  importance  to  the  trustees, 
as  the  best  mode  of  showing  the  effects  which  are  produced  by  tbeir  operations,  and  which  may 
furnish  more  grounds  for  future  proceedings. 

It  is  firmly  established,  by  these  observations,  that  in  consequence  of  the  improvements  already 
made  on  the  river,  the  tide  does,  in  fact,  rise  higher  at  the  Broomielaw  than  at  Port-Glasgow,  and 
that  the  low  water  does  not  fall  nearly  so  low  at  the  former  as  at  Port-Glasgow  and  Greenock.  The 
top  of  high  water  rises  generally  10J  inches  higher  at  Glasgow  than  at  Port-Glasgow ; and  this 
change  of  level  is  attended  with  a gradual  increase  in  the  height  of  high  water  all  the  way  up  the 
river.  From  Port-Glasgow  to  Garmoyle  this  increase  amounts  to  2 inches ; at  Bowling  it  becomes 
5J  inches;  at  Clyde  Bank  it  is  6J  inches  higher  than  at  Port-Glasgow,  and  continues  to  rise  in  a 
regular  slope  to  the  Broomielaw,  where  it  becomes  10£  inches.  At  neap  tides  this  effect  is  diminished 
an  inch  or  two,  and  at  spring  tides  it  is  increased  to  more  than  a foot. 

It  should  also  be  observed,  that  at  low  water  the  surface  of  the  river  is  much  higher  at  Glasgow 
than  at  Port-Glasgow.  In  its  ordinary  state,  the  river  is  2 feet  9 inches  higher  at  the  Broomielaw 
than  at  Port-Glasgow,  but  during  freshes  on  the  river  this  difference  often  amounts  to  a very  great 
quantity.  Low  water  at  Garmoyle  is  about  an  inch  higher  than  at  Port-Glasgow.  At  Bowling  it 
rises  suddenly  a foot ; at  Rashalee  pier  6 inches  more  ; at  Clyde  Bank  it  becomes  about  2 feet,  and 
gains  9 inches  more  on  reaching  the  Broomielaw.  This  is  important,  for  it  shows  that,  if  the  river 
below  Bowling  were  made  of  the  proper  width,  there  would  be  a considerable  increase  of  depth 
obtained  as  far  as  Garmoyle;  whereas  at  present  the  surface  of  the  river  below  Dunglass  is  suddenly 
lowered  about  a foot,  by  the  great  widening  of  the  channel. 

Spring  tides,  as  has  been  observed  by  Mr.  Logan  in  his  former  observations,  rise  and  fall  about  11 
feet  at  Port-Glasgow,  and  about  *7  feet  at  the  Broomielaw;  while  neaps  rise  about  6 feet  at  Port- 
Glasgow,  and  4^  at  the  Broomielaw. 

2.  Time  of  High  Water. — The  observations  were  all  reduced  to  mean  solar  time  on  the  meridian 
of  the  Observatory  of  the  Glasgow  University,  the  use  of  which  was  kindly  granted  by  Professor 


* For  Abstract  of  Tide  Observations,  6ee  Table  at  the  end. 


3 N 2 


Appendix  C. 

Glasgow. 

No.  340  . 
Russell,  on  the 
Tidal  Wave  of  the 
Clyde,  the  state  of 
the  Channel,  and 
the  Improvement  of 
the  Navigation, 
with  Table  of  Tides. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


460 


[ APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


AprENDix  C. 

Glasgow. 

No.  340. 
Russell,  on  the 
Tidal  Wave  of  the 
Clyde,  the  state  of 
the  Channel,  and 
the  Improvement  of 
the  Navigation, 
with  Table  of  Tides. 


Nicol.  It  appears,  from  the  observations  made  during  April  and  May  last,  that  the 
water,  compared  with  Port-Glasgow,  are  as  follows: — 

At  Cloch  Light  high  water  is  9 minutes  earlier  than  at  Port-Glasgow. 


Lazaretto  Point  . 

5 

Cumbrae  Light-house  . 15 

Port  Palrick 

. 31 

Liverpool  . 

. 51 

Whitehaven 

. 62 

Newry 

. 85 

Donaghadee 

. 127 

Port  Rush . 

5 h.  35 

times  of  high 


At  Garmoyle  Light  H.  W.  is  6 minutes  later  than  at  Port-Glasgow. 
Bowling  ...  24  „ „ 

Rashalee  ...  43  „ „ 

Clyde  Bank  . . 61  „ „ 

Crawford’s  Quay  . 76  „ „ 

Broomielaw  . . S3  „ ,, 

Being  1 hour  23  minutes  between  Port-Glasgow  and  the  Broomielaw. 


The  tide  begins  to  rise  from  low  water  towards  high  water  about  an  hour  and  a half  earlier  at 
Port-Glasgow  than  at  Bowling.  When  it  has  risen  about  a foot  at  Port-Glasgow,  it  begins  to  rise  at 
Bowling.  An  hour  afterwards  it  begins  to  rise  at  Clyde  Bank,  and  has  already  risen  2 feet  8 inches 
at  Port-Glasgow,  and  1 foot  at  Bowling.  In  another  hour  flood  tide  reaches  Glasgow,  and  begins  to 
rise  at  the  Broomielaw;  while  in  the  mean  time  the  water  has  risen  4 feet  at  Port  Glasgow,  1 foot 
10  inches  at  Bowling,  and  9 inches  at  Clyde  Bank.  When  high  water  has  reached  Port-Glasgow  it 
still  wants  1 foot  of  high  water  at  Bowling,  1 foot  8 inches  at  Clyde  Bank,  and  2 feet  4 inches  at  the 
Broomielaw.  And  by  the  time  high  water  has  reached  the  Broomielaw  it  lias  already  fallen  away 
1 foot  5 inches  at  Port-Glasgow,  7 inches  at  Bowling,  and  3j?  inches  at  Clyde  Bank. 

About  half-tide  the  water  rises  at  the  rate  of  about  1 foot  9 inches  per  hour. 

The  tide  ebbs  seldom  faster  than  1 foot  per  hour. 

■ At  Clyde  Bank  the  tide  is  rising  about  5 hours,  and  falling  more  than  7 hours. 

These  observations  will  enable  us  to  form  much  more  correct  and  minute  tide-tables  for  Glasgow 
and  places  in  the  Frith  of  Clyde  and  its  vicinity  than  have  existed  heretofore.  The  necessary  calcula- 
tions for  these  tables  are  now  in  progress. 

3.  Effect  of  Wind  on  the  Tide. — I made  the  effect  of  wind  upon  the  tide  the  subject  of  careful 
observation.  On  the  distance  between  the  Cloch  Light-house  and  Glasgow,  being  only  25  miles, 
the  wind  when  blowing  a strong  breeze  from  the  east,  makes  the  tide  between  2 and  3 feet  lower  at  the 
Broomielaw  than  if  it  blew  equally  from  the  west.  In  the  case  of  a violent  gale  this  effect  would 
probably  be  nearly  doubled. 

No  breeze  which  was  observed  was  so  violent  as  to  produce  a decided  effect  on  the  time  of  high 
water.  Long-continued  observations  can  alone  decide  this  important  point. 

I now  proceed  to  communicate  to  the  Trustees  of  the  Clyde  all  the  suggestions  which  my  observa- 
tions on  tiie  Clyde  or  elsewhere  enable  me  to  make  for  the  improvement  of  that  noble  river,  on  the 
banks  of  which  I was  born,  and  in  the  improvement  of  which,  and  in  all  that  concerns  the  welfare 
of  Clydesdale,  I take  a deep  and  heartfelt  interest. 


Future  Improvement  of  the  River. 

I conceive  that  one  great  object  which  the  trustees  will  keep  in  view  for  the  improvement  of  the 
navigation  is,  to  bring  up  the  tidal  waters  as  early  as  possible,  and  in  a large  body,  to  the  harbour  at 
Glasgow.  Atpresentflood  tide  is  more  than  three  hours  later  in  reaching  Glasgow  than  Port-Glasgow, 
so  that  the  tide  has  risen  4 feet  at  Port-Glasgow  before  it  begins  to  rise  at  all  at  the  Broomielaw.  This 
is  a great  loss  of  time  and  tide  to  all  vessels  going  up  the  river,  because,  although  they  may  have  the 
flood  with  them  at  Port-Glasgow  and  at  Garmoyle,  they  would  get  before  it  and  encounter  the  ebb 
before  getting  to  Bowling,  or  a little  beyond  it;  so  that  in  proceeding  they  would  both  encounter  the 
ebb  tide  and.  want  of  water.  To  vessels  going  down  the  river,  on  the  other  hand,  it  is  of  equal 
importance,  especially  if  of  considerable  size,  that  the  water  should  arrive  to  float  them  at  the  Broomie- 
law,  so  as  to  clear  out  and  begin  to  descend  before  high  water,  especially  at  neap  tides,  with  easterly 
winds,  and  little  Fresh  in  the  channel.  At  present  there  are  only  about  4$-  hours  of  flood,  and  nearly 
8 of  ebb  at  the  Broomielaw,  so  that  heavily-laden  vessels  find  the  water  gone  away  from  the  Port- 
Glasgow  banks  before  getting  across  them. 

These  evils  are,  however,  rapidly  decreasing,  and  may  ultimately,  by  judicious  means,  he  entirely 
removed.  I do  not  hesitate  to  express  my  decided  conviction,  in  the  first  place,  that  flood  tide  may 
be  made  to  commence  at  the  Broomielaw  an  hour  and  a half  earlier  than  at  present,  and  to  ascend 
the  river  so  rapidly  that  a vessel  leaving  Port-Glasgow  early  in  the  flood,  shall  find  the  flood  before 
her  all  the  way  up.  Secondly,  that  the  tide,  instead  of  rising,  as  at  present,  much  less  above  low- 
water  mark  at  the  Broomielaw  than  at  Port-Glasgow,  may  be  made  to  rise  not  only  considerably 
more  than  it  does  at  present,  but  even  more  than  it  does  at  Port-Glasgow  or  Greenock.  And,  indeed, 
it  appears  from  observation,  that  the  top  of  high  water  at  the  Broomielaw  is  at  present  nearly  1 foot 
higher  than  the  top  of  high  water  at  Port-Glasgow ; so  that  the  absolute  height  of  the  tide  does  at 
present  actually  increase  as  it  ascends  the  river,  and  may  be  made  to  do  so  to  an  extent  considerably 
greater.  In  the  third  place,  a much  greater  body  of  water  may  be  brought  up  the  river  than  at 
present,  by  beginning  earlier,  flowing  longer,  and  rising  higher.  In  the  fourth  place,  the  time  of 
high  water  at  Glasgow  may  still  be  rendered  23  or  25  minutes  earlier  than  at  present.  In  the  next 
place,  the  water  sent  up  into  the  river  may  be  retarded  in  its  egress,  so  as  never  to  fall  so  low  at  low 
water  as  it  now  does.  And,  lastly,  that  the  navigation  of  the  “river  may  be  improved,  so  that  vessels 
shall  move  in  it  with  less  resistance  than  at  present,  and  shall  sail  both  more  rapidly  and  with  a less 
expenditure  of  fuel  and  power. 

Now,  all  these  things  are  to  be  accomplished  only  by  persevering  in  a systematic  method  of 
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improvin'1-  the  channel  of  the  river.  Already,  by  previous  improvements  under  the  management 
of  your  excellent  anil  judicious  engineer,  much  good  has  been  done;  the  flow  of  the  tide  up  the  river 
is  in  a gradual  process  of  acceleration,  so  that  whereas  it  was  at  the  beginning  of  the  present  century 
2 hours°in  ascending  from  Port-Glasgow  to  Glasgow,  the  same  distance  is  now  done  in  1 hour  23 
minutes ; so  that  the  tide  wave  of  high  water,  which  formerly  moved  up  the  river  at  the  rate  of  9 
miles  an  hour,  now  passes  over  the  same  ground  at  the  rate  of  about  14  miles  an  hour.  Now  I have 
the  means  of  predicting,  with  certainty,  that  if  the  depth  of  the  river  shall  be  increased  so  as  to  have 
at  high  wafer  more  than  20  feet,  as  I trust  it  will  be,  then  will  the  tide  be  found  to  move  at  an 
increased  velocity,  so  that  high  water  will  be  obtained  in  the  harbour  of  Glasgow  within  an  hour  after 
it  has  come  to  Port-Glssgow.  Now  this  is  to  be  obtained  by  an  increase  of  depth,  and  by  that  alone, 
any  increase  of  width  being  of  no  consequence,  except  insofar  as  the  stability  of  the  banks,  and  the 
facility  of  vessels  passing  each  other,  may  require  it. 

In  reference  to  this  subject,  the  following  observations  may  be  of  some  importance: — 

The  wave  of  high  water  comes  up  from  Port-Glasgow  to  Bowling,  8 miles,  in  24  minutes  ; Bowling 
to  Clyde  Bank,  5 miles,  in  37  minutes  ; Clyde  Bank  to  Broomielaw,  5 miles,  in  22  minutes. 

These  results  are  remarkable,  as  showing  the  effect  of  the  nature  of  the  channel  on  the  propa- 
gation of  the  tide  wave.  In  the  deep  water  from  Port-Glasgow  to  Bowling,  the  tide  wave  moves 
at  the  rate  of  20  miles  an  hour.  Between  Bowling  and  Clyde  Bank  it  will  appear,  by  inspecting  the 
accurate  map  of  Mr.  Kyle,  and  the  excellent  sections  by  Mr.  Logan,  that  the  channel  becomes  broad, 
the  depth  at  high  water  variable,  and  the  medium  or  mean  depth,  reckoned  all  the  way  across,  com- 
paratively small;  now,  here  the  tide  wave  of  high  water  takes  37  minutes  to  travel  over  these  5 miles, 
bein'1-  at  little  more  than  8 miles  an  hour;  but,  during  the  last  portion  of  its  course,  from  Clyde  Bank 
to  Glasgow,  where  the  river  is  perfectly  enclosed,  and  the  depth  of  the  channel  tolerably  uniform,  and 
its  mean  depth  much  greater  than  in  the  former  case,  the  tide  wave  travels  more  rapidly,  or  at  the  rate 
of  nearly  15  miles  an  hour. 

It  is  therefore  between  Clyde  Bank  and  Bowling  that  the  great  loss  at  present  takes  place.  If  this 
be  remedied,  and  the  proper  depth  anil  form  of  channel  be  obtained,  we  shall  have  the  tide  accelerated 
in'  the  manner  above  noticed.  These  observations  point  out  quite  decidedly  where  the  loss  exists,  and 
how  it  is  to  be  remedied. 

Next,  I shall  consider  the  course  of  the  river.  My  observations  on  the  tides  induce  tne  to  differ 
considerably  from  some  authorities  upon  this  point.  I do  not  think  that  a perfectly  straight  course 
would  prove  advantageous  to  the  navigation  of  the  river.  I prefer  gentle  curves,  but  by  no  means 
sharp  turns  in  the  channel.  Such  gentle  bends  as  the  river  will  have  when  it  is  modified  according 
to  the  Parliamentary  plans  of  your  engineer,  will  be,  in  my  opinion,  much  preferable  to  a straight 
course,  as  well  as  much  cheaper.  I have  good  reasons  to  suppose  that  a straight  course  would  have 
the  effect  of  emptying  the  channel  of  the  tidal  waters  so  rapidly  and  entirely,  that  the  depth  would 
diminish  much  sooner  after  high  water  than  at  present,  and  be  much  lessened  at  low  water,  without 
any  corresponding  advantage  at  high  water.  By  giving  the  curves  a certain  form,  and  having  them 
considerably  deeper  on  tlie'outer  than  the  inner  side  of  the  channel,  these  curves  may  be  prevented 
from  impeding  the  tide  as  it  ascends  the  river,  and  at  the  sume  time  they  will  have  the  effect  of 
detaining  in  the  river  the  water  which  has  ascended  during  flood-tide.  This  advantage  would  be  lost 
if  the  river  were  made  perfectly  straight. 

In  regard  to  the  width  of  the  channel,  I may  add,  that  I highly  approve  of  gradually  increasing  that 
width  all  the  way  down.  I should  approve  of  this  being  done  below  DumbartonUo  a much  greater 
extent  than  has  yet  been  accomplished ; and  I am  led  to  expect,  from  all  my  observations,  that  some 
feet  of  water  will  be  gained  all  the  way  up  the  channel  if  this  be  done  on  the  proper  principle. 

In  regard  to  the  form  of  the  banks  of  the  river,  as  seen  in  the  transverse  sections,  I have  a good 
manv  circumstances  to  notice,  but  this  paper  is  already  too  long.  I may  state  shortly,  however,  that 
I am  led  by  all  my  observations  to  the  conclusion  that  long  slopes  and  gentle  declivities  on  the  banks 
of  a river,  although  generally  approved  of,  are  not  good,  and  they  certainly  impede  very  much  the  ascent 
of  the  tide.  Still,  however,  a certain  slope  is  required  for  the  support  of  the  banks,  and  the  inclina- 
tion must  depend,  to  a considerable  extent,  on  the  materials  used.  It  is  enough  therefore  to  slate,  at 
present,  as  a general  principle,  that  the  nearer  the  banks  are  to  the  perpendicular  the  belter,  tnso>ur  as 
the  progress  of  the  tide  up  the  river  is  concerned.  , 

Lastly,  regarding  the  kind  of  channel  best  suited  to  the  motion  of  steam-vessels,  and  most  calculated 
to  prevent  the  banks  from  injury,  I am  happy  to  say,  that  the  numerous  observations  and  experi- 
ments I have  made  upon  this  subject  lead  me  to  the  conclusion,  that  the  same  form  which  is  suited  to 
bring  up  the  tide  in  the  best  manner,  is  also  best  for  the  general  interests  ot  the  navigation  ot  vessels, 
and  that  depth  is  the  great  requisite.  It  appears  that  if  the  depth  of  the  channel  at  low  water  were 
not  more  than  7 or  8 feet,  no  power  of  steam  that  could  be  applied  would  produce  a speed  ot  IU  times 
an  hour,  and  that  the  same  power  and  fnel  which  in  shallow  water  only  produce  a speed  ot  S miles  on 
lour,  would,  in  deep  water,  produce  a speed  of  12.  To  all  vessels,  therefore,  even  to  those  of  small 
dimensions,  which  draw  least  waler,  the  shallowness  of  the  river  for  several  hours  about  low  water,  M 
a great  impediment  to  speed,  and  produces  a great  waste  of  power,  and  expenditure  of  fuel,  wine  i will 
be  saved  by  making  the  channel  as  deep  as  possible.  There  is  also  a particular  form  of  bank,  an  con- 
struction of  the  slopes  of  I he  river,  which  will  be  less  affected  by  the  washing  ot  the  steam -boat  surge 
than  any  other;  but  this  would  require  to  be  explained  by  drawings,  and  would  extend  this  Report  to  a 
greater  length  than  proper.  On  the  subject  of  the  resistance  of  canals  and  shallow  rivers  to  navigation, 
I enclose,  for  the  acceptance  of  the  trustees,  a paper  of  mine,  printed  by  the  Royal  Society,  an  or 
which  they  have  just  voted  me  a valuable  piece  of  plate,  as  the  most  important  communication  ma  e 
to  them  during  the  last  two  years.  The  trustees  will  be  able  to  see  in  that  Report,  that  1 began  o 
study  the  navigation  of  the  River  Clvde  some  years  ago.  , „ „ * 

I may  add,  that  the  injury  done  to'  the  banks  of  the  river,  arises  principally  from  the  shallowness  ot 
the  river  at  low  water.  Any  one  may  notice  that  the  commotion  produced  by  a steam-boat  is  greatei 
at  low  water  than  at  high  water,  and  greater  at  a shallow  part  of  the  river  than  where  it  is  deep. 

It  appears,  therefore,  on  the  whole,  that  the  improvements  on  the  River  Clyde  have  already 
materially  affected  the  propagation  of  the  tide,  so  that  high  water  is  now  brought  up  to  Glasgow 
37  minutes  earlier  than  it  used  to  be,  and  rises  nearly  1 foot  above  the  level  of  high  water  at  Roi  - 
Glasgow.  It  appears,  also,  that  high  water  may  still  be  brought  to  Glasgow  23  minut®s  ^rher  i an 
at  present,  and  that  flood-tide  may  be  made  to  commence  more  than  an  hour  and  a hall I earner  ; a 
the  duration  of  flood-tide  may  be  lengthened,  and  the  duration  of  the  ebb  proportionally  shortened , 
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that  the  rise  of  the  water  at  Glasgow  may  still  be  considerably  increased;  that  a larger  bod 
of  water  may  be  brought  up  the  river  earlier  than  at  present,  and  a greater  quantity  of  it  retained 
in  the  river,  so  as  to  facilitate  the  navigation  at  low  water ; and  that  the  river  may  be  expected  to 
become  better  suited  for  the  speed  and  economical  use  of  power  in  vessels  of  all  classes.  I hav 
already  said,  that  these  observations  will  enable  us  very  much  to  improve  the  tide-tables  now  in  use8 
I may  also  add,  that  it  appears  lobe  of  great  importance  that  the  trustees  should  continue  these  obser- 
vations, by  ordering  daily  tide  observations,  of  at  least  high  and  low  water,  to  be  accurately  and  regu- 
larly made,  both  at  the  Broomielaw  and  at  Port-Glasgow,  as  it  is  by  that  means  alone  they  can  learn* 
from  time  to  time,  what  effects  their  daily  operations  are  producing  upon  the  tides  of  the  river.  At 
London,  Leith,  Bristol,  Portsmouth,  Plymouth,  and  Liverpool,  this  is  done  regularly,  and  with  the 
greatest  advantage  to  the  navigation  of  these  ports.  It  is  to  be  hoped  that  Glasgow  will  not  lone 
remain  without  similar  advantages.  = 

In  conclusion,  I have  much  pleasure  in  acknowledging  the  great  benefit  I have  derived  from  your 
able  engineer.  I have  found  his  views  of  the  nature  of  water,  and  of  the  means  of  opposing  its  action 
or  modifying  its  effects,  very  thorough  and  correct.  I have  also  to  add,  that,  und-r  the  enliGhtened* 
and  disinl crested  administration  of  the  present  body  of  trustees,  the  affairs  of  the  river  will,  I have  no 
doubt,  continue  to  prosper,  and  that  the  river  Clyde,  and  the  harbour  of  Glasgow  will  lon<r  remain  an 
imposing  and  permanent  monument  of  the  enterprise,  judgment,  science,  and  commercial  success  of  the 
citizens  of  Glasgow. 

I have,  &c., 

John  Scott  Russell. 


Sir»  Glasgow,  April  14,  1838. 

I have  just  received  the  proof-sheet  of  Tidal  Observations,  as  also  the  manuscript  table  and 
diagram  you  returned  to  Mr.  Turner.  One  of  the  Clyde  trustees  bad  obtained  the  papers,  and  did  not 
hand  them  to  me  till  yesterday.  This  will  account  for  the  delay.  I observe  that  in  the  table  there  are 
a number  of  blanks  ; and  that  you  have  omitted  to  put  down  the  lime  of  high  water  and  low  water  a.m. 
or  p.m.  at  the  several  stations  each  day.  Please  send  me  this,  and  I will  add  it  in  printin'*-  the  table. 
You  will  at  once  see,  that  without  this  addition  the  table  will  be  incomplete.  Where  high  W.M* 
is  put  down  thus— 9 ft.  8-S  in.,  I imagine  it  means  9 feet  S inches  and  8-tenths  or  twelfths  of  aii 
inch  ; please  say  which.  And  where  you  say,  “ to  find  the  height  on  the  gauge,  substract  344  feet  ” 
I suppose  3 feet  4 inches  and  4-tenths  or  twelfths  is  meant. 


To  John  Scott  Russell,  Esq.,  M.A. , F.R.S.E.,  §c. 


I am,  &c., 

David  Bell. 


®IR>  21,  Coate's  Crescent,  Edinburgh,  April  16, 1838. 

In  reply  to  yours  of  the  14th,  I have  to  say,  in  reference  to  the  Table  of  Observations : — 

1.  That  the  blanks  are  left  where  the  tides  were  not  observed  : but  all  that  were  observed,  are  put 

down  in  the  table.  1 

2.  Where  high  W.  M.  is  put  down  thus— 9 ft.  8-8  in.,  it  means  9 feet  8 inches  and  8-lenlhs  of  an 
inch. 

3.  Where  you  substract  3-44  feet,  it  means  3 feet  4-tenths  of  a foot  and  4 hundredths,  according  lo 
the  usual  decimal  notation  which  surveyors  always  use  in  speaking  of  levels. 

\ ?‘e  , Ie£  UOt  inten^d  t0.  contaiD  the  lime  of  ‘he  tides  at  the  different  stations.  You  will  find  in 
the  body  of  my  Report,  a table  given  of  the  difference  of  time  at  all  the  stations  ; but  as  the  mean  solar 
time  of  the  individual  observations  was  not  what  I thought  of  importance,  I have  only  obtained  their 
c reuces.  A J the  observations  having  been  made  with  different  chronometers,  going  at  different 
rates,  and  in  different  latitudes  and  longitudes,  it  would  require  a great  deal  of  laborious  and  tedious 
calculation  to  bring-  out  the  mean  solar  time  on  the  meridian  of  Glasgow  of  each  observation.  If.how- 
ejer,  tile  trustees  would ^ wish  to  go  to  the  expense  of  such  a set  of  calculations,  it  may  be  done  for  them 
in  about  a week  or  ten  days  after  the  order  is  given. 

I have,  &c., 

John  Scott  Russell. 


To  David  Bell,  Esq.,  Glasg  oio. 
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n General  Report  07i  a Part  of  the  River  Clyde,  between  Jamaica-strcct  Bridae  and  tin  ru 

Glasgow.  Wafer  Wor](S'  ’By  William  Bald,  Esq  , r.R.S.E.,  M.R.I.A.,  &c  , C.E.  (rla^0w 

No.  341.'  My  Lord  and  Gentlemen,  Glasgow,  July  31,  1339 

Ae'Riw  $lvae0f  ' In  °I>et^ence  to  (lie  orders  communicated  to  me  by  Alexander  Jolmston,  Esq.,  of  Shieldh  11 

between  Jamaica-'  alld  are  contained  in  a resolution  of  the  Clyde  Imsices,  I have  examined  the  River  Clyde,  from 
street  Bridge  and  New  Bridge  of  Glasgow  to  the  Upper  Water  Works  of  the  city  of  Glasgow,  situated  on  the 

the  Glasgow  Water-  Clyde.  I have  read  over  the  evidence  of  the  late  Thomas  Telford,  Esq.,  which  had  been  sent  to  me 
Works.  and  also  the  evidence  of  James  Jardine,  Esq.,  regarding  the  Glasgow  Water  Works,  erected  on  n, 1 

banks  of  the  river.  e 

In  reporting  on  a subject  connected  with  so  many  matters,  which  have  a reference  not  only  to  tli 
improvement  of  the  River  Clyde  and  the  Port  of  Glasgow,  but  also  to  that  of  the  manufacturing 
interests  of  this  city,  I should  have  been  belter  able  to  have  performed  this  service  if  I could  have 
procured  accurate  sections,  plans,  and  levels  of  the  surface,  bottom,  and  banks  of  that  part  of  the 
River  Clyde,  and  also  of  the  various  works  connected  witli  it  between  the  harbour  of  the  Broomie- 
law  and  the  highest  reach  of  the  Clyde  to  which  the  tidal  flow  extends. 

In  making  the  examination,  Mr.  Maekain,  engineer  to  the  Glasgow  Water  Works,  accompanied  me 
gave  me  every  information  in  his  power,  and  was  so  obliging  as  to  lend  me  a longitudinal  section  of  a 
considerable  portion  of  the  Clyde.  Among  the  maps  belonging  to  the  Clyde  trustees,  I found  a plan 
of  the  river,  extending  from  the  Broomielavv  harbour  to  the  village  of  Carmyle;  but  this  map  does  not 
specify  any  of  the  levels,  soundings,  borings,  or  the  nature  of  the  soil  in  the  bed  of  the  river;  nor  does 
it  describe,  by  shading  or  section,  the  embankments  and  sloping  grounds  along  its  borders,  or  o-ive  the 
velocity  of  the  river  and  tidal  currents  up  and  down;  an  element  of  great  importance  to  be  known. 
The  plan  or  map  alluded  to  is  a mere  outline  plan,  destitute  of  all  those  exact  elements  so  valuable  to 
an  engineer  in  drawing  up  a Report. 

I shall,  however,  offer  a few  leading  observations  regarding  the  great  and  numerous  benefits  which 
would  result  to  the  maritime  am!  commercial  prosperity  of  the  city  of  Glasgow  and  its  neighbourhood 
by  opening  the  upper  navigation  of  the  Clyde;  and,  in  doing  so,  I beg  it  to  be  understood,  that  I 
shall  express  my  views  frankly  and  freely,  without  reference  to  any  authority,  however  high,  my 
chief  endeavour  being  not  to  recommend  any  measures  which  shall  not  be.  found,  upon  examination 
to  be  sufficient  to  sustain  themselves  if  impartially  investigated. 

I maintain,  that  the  first  great  step  to  improve  and  extend  the  trade  of  Glasgow,  is  to  increase  the 
width  and  depth  of  the  River  Clyde,  and  to  render  it  safe  in  every  part  of  its  navigation ; secondly,  to 
give  sufficient  room  and  full  protection  to  all  ships  frequenting  the  harbour  or  port  of  the  city. 
But,  to  attain  the  first  of  these  important  objects,  it  is  necessary  to  observe,  that  to  preserve  depth  in 
river  channels  by  artificial  means  is  attended  with  a constant  and  a considerable  expense;  hut  if 
natural  means  can  be  called  into  action  to  secure  depth,  and  also  width,  or  even  partly  to  assist  in 
doing  so,  it  would  be  extremely  desirable,  and  is  the  first  thing  which  should  occupy  the  attention  of 
the  engineer  in  the  improvement  of  a tidal  river  channel.  If  increased  width  be  contemplated  for  any 
river  beyond  the  limits.wliich  nature  has  assigned  to  it  for  the  discharge  of  its  land-flood  waters,  it 
will  decrease  in  depth  what  has  been  given  to  it  in  depth  ; and,  on  the  other  hand,  if  the  natural 
breadth  of  a river  be  narrowed,  it  will  acquire  in  depth  what  has  been  taken  from  it  in  width;  taking 
into  account  the  nature  of  the  soil  at  the  bottom  and  on  the  sides  of  the  river,  and  the  velocity  of  the 
water  current. 

Reflecting  on  these  fundamental  principles,  and  looking  at  the  River  Clyde,  and  the  great  necessity 
there  exists  of  giving  it  increased  breadth  for  the  purposes  of  navigation,  the  first  consideration  should 
e,  to  preserve  the  depth  where  increased  width  is  proposed  to  be  given  to  it,  by  the  immediate 
removal  of  every  kind  of  obstacle  which  in  any  manner  interferes  with  the  free  tidal  flow  of  the  sea- 
water upwards,  by  deepening  and  widening  the  channel  of  entrance,  clearing  away  all  banks,  shoals, 
and  obstructions,  so  that  the  sea-tide  flood  may  ascend  freely  upwards,  to  the  greatest  extent  that  it 
can  possibly  reach. 

nflJS  thoton y plan  that  shall  increase  the  volume  of  water  into  the  upper  reaches  of  the 

y/yae  above  the  city  of  Glasgow  will  be  attended  with  the  7>iost  beneficial  results.  The  tide-water 
in  the  harbour  will  be  increased;  the  time  of  high  water  will  be  more  early , therein/  enabli/ig  ships, 
(niticara  ana  mwai-d  bound,  to  reach  the  poi't  sootier  and  depart  from  it  earlier.  The  velocity  of  the 
tide  of  flood  and  ebb  would  be  increased,  7iot  only  through  the  harbour,  but  also  through  the  whole 
navigable  channel  of  the  Clyde;  and  even  for  some  distance  this  scouring  power  would  be  felt  above 
Liutcneson  s Bridge,  by  which  the  whole  impurities  of  the  sewerage  of  the  city  would  be  washed  away 
downwards  by  the  ebbing  tidal  current,  and.  which  would  render  Glasgow  more  healthy,  and  the 
water  in  the  harbour  more  pure. 

By  the  removal  of  the  weir  at  the  New  Bridge,  the  Clyde  could  be  deepened  upwards  in  such  a 
“t  r aJ°rme*°f  Wa!ereach  lide  to  ascend  the  Clyde  towards  Dalmarnock  Ford,  of 
about  13,200,000  cubic  feet  * equal  to  367,242  tons. 

(6,232  x 13,200,000=82,262,400  gallons,  or 
13,200,000x62-5 

" " “368,303  tons). 

2,240 

p™6  val °,f  tf®.Wefr.  *°u,d  Sive  a,  volume  of  water  each  tide,  into  the  upper  reaches  of  the 
to  567  w i end  °f  the  Uda  fl°W  ab°Ve  ^ GlasS0W  Works,  of  20,400,000  cubic  feet  of  water, f equal 


to  567,557  tons. 


(6  232  X 20,400,000=127,132,800  gallons,  or 
20,400,000x62-5  ^ 

=569,196  tons). 


* 2,500  x 6 x 400  = 6,000,000 
6,000  x 6 X 200  = 7,200,000 

13,200,000 

f 12,000  X 3 X]200  = 7,200,000 

20,400,000 

10-0288  lbs! 
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This  is  nearly  equal  to  a river  line  of  four  miles  long,  four  feet  deep,  and  242  feet  wide.  This  im- 
pose volume  of  water,  ascending  and  descending  each  tide,  would  eminently  tend  to  carry  away  all 
impurities  which  are  discharged  into  the  Clyde  at  Glasgow;  indeed,  the  effects  of  this  scouring  power 
would  be  felt  towards  the  lower  extremities  of  the  River  Clyde,  as  far  as  the  banks  opposite  Port- 
Glasfow  and  Greenock. 

The  removal  of  the  weir  would  at  once  open  an  extent  of  river  between  the  New  Bridge  and  Hut- 
heson’s  Bridge,  of  nearly  23  acres,  equal  in  extent  to  the  whole  of  the  lower  harbour ; and  a deepening 
of  three  or  four  feet  would  enable  all  the  smaller  craft  in  the  lower  harbour  to  ascend  into  the  very  centre 
of  the  city,  which  would  be  a great  relief  to  the  lower  port,  where  the  large  ships  lie.  But  this  u pper 
harbour  of  23  acres  is  quite  capable  of  being  so  improved  that  ships  of  the  largest  class  might  lie  in 
it  and  Glasgow  would  then  indeed  have  the  aspect  of  a great  maritime  port.  To  those  who  have 
visited  some’of  the  continental  harbours  and  cities,  such,  for  example,  as  Amsterdam  and  Rotterdam, 
nothin"-  can  appear  more  natural  and  simple  than  to  convert  the  whole  of  the  Clyde,  between  the 
New  Bridge  and  Hutcheson’s  Bridge,  into  a large  floating  harbour.  Its  position,  in  the  very  middle  of 
the  city  would  confer  many  advantages  on  the  merchant  and  trader. 

In  the  first  instance,  the  weir  might  be  lowered  about  three  feet;  the  bed  of  the  river  between  the 
new  and  the  old  bridge  deepened  three  feet,  and  between  that  bridge  and  the  city  wharf,  deepened 
onlv  two  feet.  I am  of  opinion  that  this  extent  of  deepening  will  not  endanger  the  old  bridge  at 
Stockwell-street  if  proper  precaution  be  taken  ; and  this  first  step  would  afford  immediate  relief 
to  the  lower  harbour,  by  affording  ample  room  to  all  the  smaller  craft  to  berth  themselves  between  the 

am  quite  aware  that  none  of  the  Acts  of  Parliament  permit  the  river  trustees  to  deepen  any  part  of 
the  Clyde  above  Stockwell-street  Bridge;  yet,  notwithstanding,  if  the  river  were  deepened  even  so 
far  up  as  that  bridge,  it  would  be  a most  important  advantage.  The  space  between  the  new  bridge 

and  the  old  is  ahout  1500  feet  long  by  nearly  400  feet  wide,  being  an  area  of  more  than  13  acres  ; it 
would  therefore  afford  immense  accommodation  to  the  smaller  vessels  frequenting  the  port  ot 
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It  Ts  really  to  be  regretted  that  so  magnificent  a harbour  improvement  should  be  sealed  up,  and 
prevented  from  being  carried  into  execution  on  account  of  the  existence  of  the  weir  at  the  new  bridge. 
I am  aware  that  it  has  been,  and  continues  to  be,  a source  of  very  deep  regret  to  that  active  and  com- 
mercial intelligence  which  so  pre-eminently  distinguishes  the  inhabitants  of  this  great  city,  to  have 
seen,  for  so  long  a period,  a space  so  large  lying  wholly  unoccupied,  and  which,  might  be  so  easily 
and  so  cheaply  converted  into  a most  useful  harbour;  while,  on  the  other  hand,  the  lower  port  is  so 
crowded  with  vessels  that  hardly  a berth  can  be  procured,  nor  even  the  necessary  repairs  made  to 
parts  of  the  quay-walls,  without  seriously  inconveniencing  the  shipping;  and  all  this  has  arisen  about 
the  lowering  of  the  weir,  which  the  Glasgow  Water  Company  object  to,  as  being  injurious  to  their 
interest.  On  this  important  point  I shall  now  proceed  to  offer  a few  observations. 

The  principal  objection  offered  to  the  removal  of  the  weir  at  the  Glasgow  new  bridge  has  been 
made  by  the  Glasgow  Water  Company.  They  state  that  it  would  lower  the  level  of  their  present 
supply.  Now,  looking  at  the  Glasgow  Water  Works,  and  the  numerous  public  interests  connected 
with  them,  both  industrial  and  manufacturing,  looking  at  the  immense  steam-power  employed  in  the 
Water  Works,  amounting  to  no  less,  when  completed,  than  682  horse  power;  and  again,  at  the  vast 
capital  which  has  been  invested  in  those  works,  it  really,  on  public  grounds,  becomes  a question  of  the 
greatest  importance  in  deepening  the  River  Clyde,  and  improving  and  enlarging  the  port  of  the  city 
of  Glasgow,  to  preserve  these  Water  Works  from  sustaining  any  injury,  either  in  lowering  the  existing 
level  of  the  water  in  the  Clyde  or  deteriorating  the  quality  of  the  water  which  affords  the  supply. 
On  this  most  important  subject  we  fortunately  have  on  record  the  evidence  of  the  late  Mr.  Thomas 
Telford,  and  we  have  also  the  very  clear  and  very  able  evidence  of  Mr.  James  Jardine,  engineer  to 
the  Edinburgh  Water  Works ; both  of  these  gentlemen  mention  distinctly,  that  if  the  bottom  ot  the 
ford  at  Dalmarnock  Bridge  be  secured,  so  that  its  present  level  remain  undisturbed,  the  weir  may 
then  he  taken  away  at  the  Glasgow  Bridge,  and  the  Clyde  deepened  between  Dalmarnock  hoi  an 
that  bridge  for  about  six  feet,  without,  in  their  opinion,  doing  any  injury  to  the  Glasgow  Water 
Works.  But  be  it  understood  that  the  work  which  they  recommended  was  not  to  rise  above  the 
level  of  the  present  bed  of  the  Clyde  at  Dalmarnock  Ford;  for  Mr.  Telford  says  in  his  evidence,  that 
when  the  bed  of  tlie  river  would  be  secured,  “ a stranger  would  be  unconscious  of  any  such  opera  ion 
having  been  performed  there,”  because  no  weir  would  be  seen  traversing  the  Clyde.  Numerous 
interests  would,  I fear,  offer  many  serious  objections  to  the  erection  of  a weir  rising  even  a lew  inches 
above  the  bed  of  the  Clyde  at  Dalmarnock  Ford.* 

Attentively  reflecting-  on  the  evidence  of  Mr.  Telford  and  Mr.  Jardine,  regarding  the  G asgow 
Water  Works,  and  considering  that  the  Ford  of  Dalmarnock  is  at  present  nearly  18  inches  above  the 
level  of  the  Clyde,  where  the  present  supply  is  taken  for  the  Cranstonhill  Water  Works,  I think  it  pos- 
sible to  obtain  a supply  of  water  from  the  level  of  the  river  at  Dalmarnock,  without  raising  its  level 
by  the  construction  of  any  weirs  rising  above  the  present  bed  of  the  Clyde  at  that  point,  by  s_™Pjy 
securing  the  existing  level  of  the  river  waters  at  the  ford;  for  I frankly  avow,  that  I am  decidedly 
opposed  to  the  erection  of  any  weirs  across  the  bed  of  the  Clyde.  It  would  perhaps  even  be  much 
better  to  carry  a sufficient  quantity  of  water  from  a still  higher  level  of  the  Clyde,  to  supply  tbe  Water 
Works,  than  in  any  manner  to  interfere  with  the  river  channel,  by  the  erection  of  engineering  vvor  vs 
which  would  obstruct  the  free  passage  of  the  land  and  tide  waters,  and  prevent  the  navigation  from 
being  improved  hereafter  in  the  higher  reaches  ; and  also  to  enlarge  and  extend  those  natural  tidal 
flows  or  scouring  powers  which  would  not  only  act  so  beneficially  in  cleansing  all  deposition  caused 


“An  Act  for  the  Preservation  of  Public  Harbours  of  the  United  Kingdom : — • 

“Whereas,  the  preservation  of  the  public  harbours  of  the  United  Kingdom  is  of  great  importance,  to  the  commerce  ana 
security  thereof;  be  it  therefore  enacted  by  the  Bang's  Most  Excellent  Majesty,  by  and  with  the  advice  and  consent  of  the 
lords  Spiritual  and  Temporal,  and  Commons,  in  this  present  Parliament  assembled,  and  by  the  authority  of  the  same,  That 
from  and  after  the  passing  of  this  Act,  it  shall  not  be  lawful  for  any  person  or  persons  to  make,  construct,  or  erect  any  pier, 
quay,  wharf,  jetty,  breast,  or  embankment,  in  or  adjoining  to  any  public  harbour  in  the  United  Kingdom,  or  any  river  imme- 
diately communicating  therewith,  so  far  as  the  tide  flows  up  the  same,  without  giving,  at  least,  one  month’s  previous  notice 
of  his,  her,  or  their  intention  so  to  do,  to  the  Secretary  of  the  Admiralty,  who  is  to  lay  the  eame.before  the  Lord  High  Admiral 
or  Lordj  Commissioners  of  the  Admiralty  for  the  time  being ; the  receipt  of  which  notice  the  said  Secretary  is  hereby  required 
duly  to  acknowledge,  upon  pain  that  every  person  or  persons  offending  shall  forfeit  and  pay  ihe  sum  of  Two  hundred  pounds, 
to  be  recovered  by  action  of  debt,  bill,  plaint,  or  information,  in  which  no  essoign,  protection,  privilege,  wager  of  law,  or 
more  than  one  imparlance  shall  be  granted  or  allowed.”— 43  Geo.  III.  c.  153. 
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by  the  city  sewers,  but  would  also  be  of  great  benefit  to  the  harbour  in  keeping  it  clear,  as  well  as  tl 
whole  channel  bed  of  the  river  downwards.  I am  unable  to  find  language  to  express  all  16 

THOUGHTS  ON  THE  GREAT  VALUE  WHICH  I ATTACH  TO  THIS  UPPER  SCOURING  POWER  and  0 ^th 

necessity  which  exists,  that  no  part  of  the  bed  of  the  river  shall  ever  be  encumbered' either  7A 
weirs,  dykes,  or  locks,  where  it  may  be  possible  for  the  tidal  rise  to  reach,  or  to  which  it  at  m-es  t 
extends .*  * 

Looking  at  the  triumphant  success  with  which  (he  open  tidal  estuaries  of  rivers  have  been  navicr  f d 
since  the  application  of  steam-power  to  maritime  purposes,  looking  at  the  improvements  which  ar 
being  made  in  so  many  rivers,  not  only  in  Great  Britain  and  Ireland,  but  also  the  New  and  tl* 
Old  Continents,  to  facilitate  and  extend  the  progress  of  this  power  into  the  most  remote  corners 
where  the  tide  flows,  and  the  extension  of  this  power,  which  so  peculiarly  characterises  and  adorns  th. 
Clyde,  the  cradle  of  steam  navigation  ; its  further  extension  into  the  highest  tidal  reaches  of  the 
Clyde  at  once  claims  and  demands  the  deepest  attention  of  those  intrusted  with  the  direction  and 
improvement  of  the  river  and  the  port  of  this  great  city.  Reflecting  on  the  events  of  the  last  25  years 
in  the  improvement  of  the  Lower  Clyde,  who  can  tell  to  what  an  extent  the  improvement  of  the  "unoer 
reaches  of  the  river  may  not  be  carried  ? ” 

In  offering  these  few  and  limited  observations  on  a small  part  of  the  Upper  Clyde,  I reo-ret  exceed- 
ingly that  it  has  not  been  in  my  power  at  present  to  bring  under  review  the  improvement  of 
the  lower  water-basin  of  the  Clyde,  from  the  Jamaica-street  Bridge  to  Port-Glasgow ; the  nature 
of  the  wide  expanse  of  the  tidal  estuary,  as  well  as  the  narrow  parts  ; the  cause  of  the  formation  of  the 
sandbanks  and  shoals  opposite  Port-Glasgow  and  Greenock  ; the  basin  of  the  Leven,  the  Cart  and 
the  Kelvin,  and  their  influence  on  the  ship  channel.  And  as  regards  the  Upper  Clyde,  I more 
particularly  regret  not  being  able  to  give  the  soundings,  levels,  nature  of  the  bottom  of  the  river,  and 
the  form  of  its  bed  according  to  the  various  strata;  the  limit  of  the  high  floods,  and  those  of 
low  water,  during  summer  and  winter;  the  mode  of  securing  the  sides  of  the  river  when  deepened; 
the  area  of  the  dry  basin  of  the  Clyde  ; the  quantity  of  water  falling  within  it  in  a year;  the  average 
daily  quantity  passing  through  it  at  the  city  of  Glasgow;  the  quantity  of  alluvium  held  in  suspension 
by  its  waters;  the  limit  to  which  the  sea-water  reaches,  and  ceases  to  be  sensible  to  the  taste;  the 
mean  hydraulic  depth  at  numerous  places.  These  are  subjects  highly  instructive  to  the  engineer  in 
devising  plans  for  the  improvement  of  estuaries,  rivers,  and  harbours  situated  within  them.  '’i  hope  I 
shall  be  able,  at  no  distant  period,  to  submit  to  the  trustees  a detailed  report  upon  the  dry  and  water 
basins  of  the  Clyde.  Those  basins  will  be  found  the  most  interesting  in  Scotland,  whether  as  regards 
their  physical  structure,  the  immense  and  almost  inexhaustible  mineral  wealth  which  they  contain,  or 
their  capability  of  improvement  in  the  tidal  navigation,  combined  with  the  probable  connecting  ramifi- 
cations of  railways.  All  those  matters  are  intimately  connected  and  blended  with  the  rising  commer- 
cial prosperity  of  the  city  of  Glasgow,  its  port,  and  its  river. 

I am  obliged  to  bring  under  your  consideration  the  great  and  pressing  necessity  which  exists  of 
affording  immediate  accommodation  to  a large  class  of  steamers,  built  or  now  being  built,  and  which  may 
require  to  be  furnished  with  engines.  My  feeling  on  this  subject  is  so  great  that  I cannot  refrain 
from  hoping  that  this  branch  of  mechanical  industry  will  receive  at  the  hands  of  the  river  trustees 
all  that  protection  to  which  ii  is  so  justly  entitled,  forming,  as  it  does,  a branch  of  national  industry, 
not  only  highly  creditable  to  Scotland  and  to  the  genius  of  her  people,  but  employing  thousands 
oi  Her  mechanics,  diffusing  wealth  among  numerous  classes,  and  calling  into  full  activity  that  peculiar 
mechanical  and  inventive  power  which  has  extended  the  fame  of  this  land  and  its  inhabitants  through 
the  most  remote  and  distant  regions  of  the  earth. 

i This  accommodation  for  steamers  of  the  largest  class  ought,  as  soon  as  possible,  to  be  afforded, 
aunougn  it  should  only  consist  of  a simple  excavation  on  the  side  of  the  earthen  bank  of  die  Clyde, 

, , erf,  W1  1 a sma“  cheap  wharf,  constructed  of  home-grown  timber;  and  this  might  be  done 
tiTl  i G preSen!  «7alls’  w'lliout  interfering  with  the  present  shipping  accommodation,  situated 
at  the  lower  reaches  at  the  entrance  to  the  harbour. 


To  the  Trustees  for  Improving  the  River  Clyde  and 
the  Port  of  the  City  of  Glasgoio. 


I have,  &c., 

William  Bald. 


No.  342. 


Comparative  Levels  of  the  Tides  in  the  Clyde  and  Widths  of  the  River. 


Table  No.  1. — Level  of  Tides.  1 

Spring  Tide  20th  of  March  1840,  taken  simultaneously  at  various  parts  of  the  River  with  the  Flowing  and  Ebbing  Tide;,] 

from  a Section  by  Mr.  Kyle.  1 
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— 

Higli 

Water. 

Low 

Water. 

! Fall.  1 

Port  Glasgow 

Bowling  . • • • • • i 

Clyde  Bank  . . • 

Glasgow  ....«• 

ft.  in. 
12  7 
12  3 1 
12  1 ' 
12  1 

1 ft.  in.  1 
17  S 
17  0 
17  4 
17  5 

ft.  in. 
5 1 
5 3 
5 3 
5 4 

High  water  at  Glasgow  6 inches  higher  than 
at  Port  Glasgow. 

Low  water  at  Glasgow  3 inches  higher  than 
at  Port  Glasgow. 

High  Water  of  Spring  Tide  of  24th  December  1839,  with  Fresh,  Wind  west. 


Port  Glasgow  • . ■ • • | 

Bowling  . . • . • • j 

ft.  in. 

under  Datum.  Note.— Fall  on  surface  of  River  from  Glas- 

5 0 

„ gow  to  Port  Glasgow,  1 foot  9 inches. 

Clyde  Bank  . . . • • | 

» 

Glasgow  ...... 

” 

Notes. The  above  levels  all  measure  downwards  from  datum  which  is  defined  by  the  summit  of 

the  coping  of  the  south  quay  wall  at  a point  near  Glasgow  Bridge.  _ 

Acceleration  of  tidal  flow  to  Glasgow,  from  1824  to  1835  = 1 1 nun.l20  minutes. 

„ 1835  to  1840  — 3 min.) 

In  16  years  the  time ’of  high  water  at  Glasgow  lias  been  nearer  to  that  at  Port  Glasgow  by  20 
minutes,  the  tide  being  in  1824  2 hours  5 minutes,  and  in  1840  1 hour  45  minutes  later  at  Glasgow 
than  Port  Glasgow. 


Table  No.  2.  — Comparative  Widths. 


_ 

•s  a 

|m  ^ 

8 1,1 
g “ 5 

As 

proposed 
by  Mr. 
Rennie. 

As  at 
present. 

As 

proposed 

by  Mr. 
Logan. 

As 

proposed 
by  Mr. 
Walker. 

J5l 

1807 

1846 

1S35 

1839 

River  Kelvin  

Renfrew 

Henderson’s  Quay  at  Rashalee  .... 

Dunglass  Castle  ...•••• 
Miller  Dickies  or  Keep  North  Lighthouse  • • 

0 0 
1 1 
2 1 
5 3J 
G 34 

,s  n 

11  15 

12  6 
13  S3 

feet. 

135 

145 

150 

230 

240 

340 

440 

536 

G9G 

feet. 

420 

160 

170 

250 

2S0 

340 

550 

410 

610 

810 

feet. 

420 

300 

300 

400 

430 

480 

610 

630 

685 

1,200 

feet. 

420 

405 

3G0 

300 

470 

500 

695 

640 

1,053 

1,320 

Table  No.  3.— Dredging  Operations,  &c.,  from  March  to  October  1846. 

. 78,110  cubic  yards.  Sand  and  mud. 

__  , „ . [ Clay,  boulders, 

. S8,130  „ jj  gravel,  &sand. 


In  maintaining  Harbour 
In  deepening,  widening,  and  maintaining  river 


Total  lifted  and  deposited  in  seven  months  . . 166,240  „ 

Diving-bell  lifted  430  tons  of  stones  from  the  bed  of  the  river,  varying  from  half  a ton  to  five 
tons  weight  each. 


3 0 2 
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Glasgow. 

No.  343. 

Bald,  on  proposed 
new  Works  for  im- 
proving the  Har- 
bour of  Glasgow  and 
the  Navigation  of 
the  River  Clyde. 


Report  on  Proposed  New  Works  for  Improving  the  Harbour  of  Glasaow  and  the  /V.„  • .. 

the  Elver  Clyde , by  William  Bald,  Esq.,  C.E.  of 


My  Lord  and  Gentlemen, 


February,  1S44. 


Agreeably  to  the  orders  of  the  Committee  of  Management,  I have  drawn  out  the  nmK  u 
-r-  je  Which  will  be  incurred  in  keeping  the  harbour  of  Glasgow  clear,  and  also  the  navi* 
of  the  Clyde,  with  the  proper  maintenance  of  the  navigable  channel,  employin'  the  whole  Xf  !u“ 
dredgers  and  diving-bells  during  the  ensuing  year.  In  drawing  up  this  estimate  I have  J 
guided  by  the  experience  of  the  two  past  years,  as  to  the  expense  of  working  the  five  steani-dred  ° ^ 
the  steam-tug,  and  the  two  diving-bells,  including  coal,  oil,  grease,  cotton-waste,  and  cordage  tP’ 
probable  expense  of  repairs  on  the  five  steam-dredgers,  tug  and  punts  at  Clyde  Bank  establish m*. 
the  depositing  of  soil  dredged  out  of  the  river,  &c.,  at  White  Inch  ; and  the  repairing  of  the  riw 
dykes  and  works  about  the  harbour,  will  in  all  amount  to  a sum  of  14,5422.  13s.  9d.  r 

I have  tabulated  the  expense  of  maintaining  the  depth  of  water  in  the  harbour  and  river  f th 
past  year;  I have  also  tabulated  the  other  expense  attending  the  due  maintenance  so  far  as  anthn 
rized,  of  the  navigation  and  channel  of  the  Clyde  by  dredging  during  the  same  period.  This  table 
is  important  in  showing  the  expense  of  maintaining  the  present  depth  of  water  in  the  harbour  and 
river,  and  also  of  further  maintaining  and  improving,  to  the  extent  authorized,  the  channel  of  ii,» 
river  navigation.  Mie 

The  following  are  the  operations  proposed  for  the  still  further  maintenance  of  the  ship  channel  of 
the  Clyde,  and  are  given  in  succession,  commencing  at  the  lower  part  of  the  river. 

The  present  depth  of  water  in  the  harbour  and  river  to  be  first  maintained. 

Secondly.  The  channel  at  the  Puddle  Deep  to  be  made  more  direct  in  its  course. 

Thirdly.  The  channel  opposite  Dumbarton  Castle  to  be  deepened  and  straightened,  up  to  near  the 
head  of  the  Long  Dyke.  r 

Fourthly  A part  of  the  navigable  channel  of  the  Clyde,  at  Bowling,  has  become  shoal,  and 
requires  to  be  deepened.  ’ 

The  ship  basin  at  Bowling  would  require  to  be  widened  on  the  north  side,  for  a breadth  of  about 
60  feel  so  as  to  give  more  accommodation  to  the  shipping.  This  might  be’  done  ont  of  the 
surplus  lighthouse  dues,  applicable  to  the  river  as  formerly. 

A sieam-dredge  with  the  two  diving-bells,  to  operate  upon  the  hard  ground  in  the  bed  of  the 
Clyde,  lying -between  Erskme  Ferry  and  the  west  end  of  the  Newshot  Isle.  The  bottom  of  the 
channel  at  that  part  of  the  river  is  much  encumbered  with  heavy  large  stone  boulders,  which,  in  mv 
opinion,  should  be  cleared  away  as  much  as  possible.  1 

JSS&rf+.’ZS*  oh“nel  of  lhe  01rde’  al0"s  lhe  nor'h  of  the  Ne'vsi,°‘ i,ie’  “ ie 


Lower  Harbour  of  Glasgow. 

SMO'  ,°”'WalEr  ’ine  ‘he  Wh°,a  °f  ‘he  “ f™‘  of  ,he 

ttaSlfcidST &‘rW0l‘  ^ ‘he  8paCe  bB'0W  ‘°W  ™‘er’  Iji"g  °pp°sile  Sp™S«eld  Mill,  on 


Upper  Harbour. 

and  St'oS«tttfPB“d  °f  It13"1  °f  lh'  C,yie’  al  between  the  Wooden  Bridge 

ana  the  btochwell-streel  Bridge,  to  be  excavated  down  to  low-water  line. 

^alfthp  Hvor  ^ ! n° ^ • f- n ° uP?e,r  harbour,  so  that  it  might  act  as  a reservoir  to  receive 

noiihlJThl  A?  ' W?.,C,h  ar,e  Ca^ned  down  during  floods,  and  thereby  diminish  as  much  as 

IS.  '*k5  P'»“  *>»  lower  herbour  among  the’  shipping.  It  me,  be 

in  the  upper  harbonl  than  “n  the  towTr.  ””**  ‘e”  ,nronvenie"«  “O'1  dredS'  <»«» 

«reTto  "’hi'h  0f,rhl“  W?r‘S  are  mosl  oecessary,  and  hew  many  of  them 

diving-bells  1,.  emnlnvpd  , lS  saaaon*  ,!l°  whole  force  of  the  five  steam-dredgers,  with  the  two 
dtvmg  bells,  be  employed  the  entire  of  the  season,  the  total  expense  will  be  about  14,5001. 

Proposed  Farther  Works  in  Harbour  and  River. 

eighteen  items" and  th^CrnmYTif1”*16  ^ Pro^able  expense  of  various  farther  works,  comprising 
SeleCt  SUCh  0f  l^ese  works  for  execution  as  they  may  deem 

opfnio^^t^esent^fter^ii^h^  \?'e  ¥**  on  the  south  side,  amount  1500i,  because  my 
the  present  as  the  cmav  wall  « ^'dj-ration,  is  merely  to  repair  and  raise  the  causeway  and  shed  for 
I have haVG  ? ^eater  tendency  lo  sink  down  than  to  bulge  outwards, 
entirely  worn  out  and  1“  °f  the  new  *™S-bell.  No.  1 diving-bell  boat  is  old  and 

of  timber-  mv  ODininn  thof  1!?  AePair  ber,  it  would  just  be  making  a new  diving-bell  boat 

further  I sav  that*  everv  !i»w  n * wou'd  be  “uch  better  and  cheaper  to  make  a new  iron  boat— 
mical  as  regards  duration  and  1a  dredger  should  be  formed  of  iron,  being  much  more  econo- 

liabIe  ,o  dry-ro,’mo?e  pat“‘riy”hen 

f B""SlTc0ast,e  “ «0  feet  wide.  It  would  be  extremely 

b This"°“ld  ^ ,hB  riv" D;kB  “ 

Thui  wss  approved  of  by  the  trustees  at  the  general  mee'ting,  7th  September,  1841.” 
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Probable  Annual  Expense  of  Five  Dredging  Boats. 


No.  I. 

2. 


£447  15  0 
564  6 10 
825  19  9 
970  2 11 
1229  19  2 


Annual  expense  of  steam-tug 
Do.  do.  of  two  diving-bells 

Do.  amount  of  coal  for  the  above  vessels 
Do.  do.  of  oil,  grease,  &c.,  for  do. 

Do.  do.  of  cotton  waste  for  do. 

Do.  do.  of  cordage  for  do. 


Annual  repairs  on  the  above  vessels  at  Clyde  Bank,  including 
repairs  of  punts  ........ 

White  Inch  contract  ........ 

Dyke  repairing 

Harbour  • ••••••• 


£4038  3 8 
490  11  1 

516  17  5 
774  12  10 
265  10  2 
13  7 9 
243  10  10 


Proposed  Works  in  Upper  Harbour. 

Stone  quay  wall  at  Stockwell  Bridge,  100  feet  long,  at  11Z.  per  foot  £1100  0 
Stair  at  Stockwell  Bridge,  say  100  feet  long  . . 

Excavation  between  Wooden  Bridge  and  Stockwell  Bridge, ! 
yards  long,  80  yards  broad,  lj  yard  deep,  266  by  80 
1-50-31920.  at  6d.  ...... 

Removing  crane  on  south  side,  and  putting  it  up  between  the 
bridges  in  Upper  Harbour 

Three  fish  tables,  say  ..... 


Proposed  Works  in  Lower  Harbour. 


slating,  gas-work,  &c.  ..... 

Extension  of  the  Western  Steam-boat  Wharf,  30  feet  long 

Erecting  six  conveniences,  at  16Z.  each 

Paving  shed  No.  7,  2581  square  yards,  at  3s.  2d.  . 

Stair  at  Lower  Ferry,  north  side  of  harbour  . 

Extention  of  new  quay  wall  at  Finnieston,  north  side  of  harbour, 
at  20 1.  per  foot  ........ 

Crane  seat,  say  about  ....... 

Erecting  new  shed  on  Brownlie’s  Quay,  mooring-pawls,  fitting  up 
gas,  weigh-house  and  sewers  ...... 

Causewaying  Brownlie’s  Quay,  with  square  dressed  whinstone, 
185  yards  long  by  33  yards  broad,  185  by  33  = 6105  square 
yards,  at  3s.  2d. 

Rebuilding  or  repairing  quay  wall,  south  side  of  harbour,  10C 
feet,  at  15Z. 


Proposed  Fiver  Works. 


cutting  off  projection 


bour  deposits,  &c. 

New  diving-bell,  iron  shell 


'Abstract  of  Proposed  Works. 


Works  in  Upper  Harbour 
Ditto  in  Lower  Harbour 
River  Works  as  above 


Total  Amount  of  proposed  Works 


£6342  13 

9 

£4000 

0 

0 

2500 

0 

0 

100 

0 

0 

1600 

0 

0 

£14,542 

13 

9 

; £1100 

0 

0 

1200 

O 

0 

798 

0 

0 

79 

0 

0 

25 

0 

0 

£3202 

0 

0 

£308 

0 

0 

150 

O 

0 

96 

0 

0 

408 

IS 

2 

100 

0 

0 

* 12000 

0 

0 

850 

0 

0 

1630 

0 

0 

966 

12 

6 

1500 

0 

0 

£18,009 

5 

8 

l 

£860 

0 

0 

470 

O 

0 

300 

0 

0 

£1630 

0 

0 

£3,202 

0 

0 

18,009 

5 

8 

1,630 

0 

0 

£22,841 

5 

8 
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Appendix  C. 
Glasgow. 

No.  343. 

Bald,  on  proposed 
new  Works  for 
improving  the 
Harbour  of  Glas- 
gow and  the  Navi- 
gation ofthe  River 
Clyde. 


No.  344. 

Bald,  Johnstone, 
and  Russell,  on  the 
propriety  of  laying 
Rails  on  the  Quays 
of  Glasgow,  for 

Mineral  Traffic,  &c. 


Annual  Expense  of  maintaining  the  Depth  of  Water  in  the  Harbour  of  Glasgow,  and  the  Navi  hi 
Channel  of  the  Clyde ; and  also  the  expense  of  better  securing  and  maintaining  the  Ship  Chan  l 
of  flip  River.  * net 


Number  of 
Punt  Loads 

Amount  for  main 
taining  the  Depth  o 
the  River. 

Amount  for  better 
securing  efficiency  iu 
Dredging  and  Deep 
ening  the  River. 

£.  S 

d. 

Upper  Harbour  . . 

3S02 

Lower  Harbour 

7955 

610  i 

7 

Haugh  Head 

189 

14  6 

Salter’s  Croft 

238 

14  6 

White  Inch 

166 

43  2 

North  Bar  . 

618 

Erskine  Ferry 

275 

66  12  4 

Ferry  Dyke,  Bowling 

1581 

386  5 

5 

Bowling  . . , 

679 

95  18 

Head  of  Long  Dyke 

4470 

Garmoyle 

1424 

Port-Glasgow  Bank 

8047 

1217  9 6 

29,444 

1163  19 

9 

2663  0 1 

Coal  .... 

235  12 

3* 

539  0 6£ 

Oil,  grease,  &c. 

80  15 

1 

1S4  15  1 

Coi  ton-waste 

4 1 

6 

Cordage 

74  1 

6 

169  9 4 

Annual  repairs  (Clyde  Bank) 

1216  12 

2 

2783  7 10 

2775  2 

3i 

6348  19  If 

Harbour 

1600  0 

0 

While  Inch  contract 

Repairing  dykes  . 

100  0 

0 

6975  2 

31 

6348  19  1-f 

Steam-tug  . 

490  11 

Diving-bells 

516  17  5 

Dredgers  whilst  idle  or  being 

epaired 

•• 

211  3 

10 

£7676*17 

2J 

6865  16  6f 

Old  Work 

£7676  17 

2} 

Work  for  better  security 

6865  16 

6* 

Total 

£14,542  13 

9 

William  Bald. 


No.  344. 

Report  bp  William  Bald,  Esq.,  C.E.,  Resident.  Engineer  on  the  River  Clyde  ; William  Johnstone, 
Harbour  Master ; and  James  Russell,  Assistant  Harbour  Master  at  Glasgow  ; under  a Remit  to 
them  from  the  River  Clyde  Trustees,  as  to  the  propriety  of  laying  Rails  on  the  Quays  of  Glasgow, 
for  Mineral  Traffic , §c.,  $*..  ■ i v J J . J v j 

Gentlemen,  Glasgow , December  24,  1844. 

In  accordance  with  your  remit  of  the  16th  current,  we  beg  leave  most  respectfully  to  state 
that  we  have  carefully  considered  the  plans  and  projects  proposed  by  the  Glasgow  Harbour  Union 
Railway  Company,  for  constructing  a line  of  railway  along  the  streets  of  the  quays  on  the  north  side 
of  the  harbour,  extending  from  the  wooden  bridge  downwards  to  Mr.  Barclay’s  slip  dock  j and  anxious 
as  we  are  to  encourage  any  project  which  would  contribute  to  the  increase,  of  the  trade  ofthe  harbour, 
we  cannot  but  view  the  projects  of  that  Company,  for  reasons  which  we  shall  hereafter  state,  as  a 
measure  which  would  be  highly  detrimental  to  the’  existing  general  trade  of  the  harbour,  consisting  of 
a large  American  trade,  East  and  West  India  trade,  and,  in  fact,  a trade  with  almost  all  the  com- 
mercial states  in  the  world,  together  with  a very  large  coasting  and  steam-boat  trade. 

We  are  of  opinion  that,  as  your  harbour  is  for  general  purposes,  one  portion  of  the  trade  should  not 
have  facilities  or  privileges  granted  to  it  at  the  expense  of  the  others  ; and  we  are  further  of  opinion, 
that  the  measure  in  contemplation  will  give  facilities  to  a branch  of  minor  importance,  which  cannot 

possibly  be  enjoyed  by  the  general  trade  of  the  port. 

This  railway,  if  carried  along  the.  quays,  whether  on  the  level  of  the  streets  or  above  the  sheds 
upon  pillars  or  arches,  it  must  be  obvious,  will  cause  great  obstructions  to  the  general  trade  upon  the 

quays;  and  the  carting  thereto  can  only  be  diminished  insofar  as  the  traffic  in  coal  and  other  minerals 

that  may  he  conveyed  to  the  harbour  by  railway  is  concerned,  and  which  forms  but  a very  small 
portion  of  the  general  trade  of  this  port. 


* To  maintain  the  present  depth  of  water  in  the  harbour  and.  river,  repair  the  dykes  aud  harbour  works,  employing  the 
tug  and  three  steam- (hedgers,  including  repairs  of  punts  and  dredgers,  will  (without  regard  to  better  efficiency  and  main- 
tenance of  the  whole)  amount  to  about  8541 Z.,  which  is  12  per  cent,  added  to  7676Z.,  stated  above. 
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A railway  elevated  only  from  12  to  22  feet  above  the  surface  of  the  quays  would  be  an  obstruction  to 
the  shipment  of  large  machinery  and  bulky  goods. 

In  referring  to  the  Glasgow  Harbour  Union  Railway  plan,  it  appears  that  the  railway  is  to  be 
carried  from  the  line  of  the  sheds  backwards  upon  the  sheets,  to  a distance  of  45  feet  from  the  large  crane 
at  the  foot  of  York-street,  which  will  be  an  obstruction  to  the  general  trade.  The  main  slreetway  at 
Hyde  Park  Quay,  and  the  roadway  passing  along  the  back  of  Mr.  Napier’s  dock,  will  also  be 
seriously  interfered  with  in  constructing  a railway  as  delineated  in  the  plan. 

As  a considerable  portion  of  the  quays  on  the  north  side  of  the  harbour  is  in  a frail  condition,  and 
may.  at  no  distant  period,  require  to  be  rebuilt,  and  the  line  of  quay  wall  straightened  with  those  of 
Hyde  Park  Quay,  in  the  event  of  a railway  being  erected,  it  will  be  necessary  to  take  it  down  when- 
ever those  quays  will  require  to  be  repaired  or  rebuilt. 

The  effects  of  a coal  railway  placed  over  the  sheds  in  which  the  most  valuable  goods,  costly  manu- 
facture, and  cargoes  of  grain  are  placed,  both  for  export  and  import,  would  be  highly  detrimental 
to  those  goods,  and  to  all  parties  engaged  in  the  shipment  thereof,  or  frequenting  the  quays;  and  the 
quantity  of  coal-dust  incessantly  flying  about  would  be  found  a perfect  nuisance. 

Taking  the  surface  of  the  railway  at  22  feet  above  the  quay  coping,  at  low  water  there  would  he  a 
perpendiculav  fall,  from  the  level  of  the  railway  to  the  hold  of  a vessel,  of  more  than  40  feet ; and  it 
will  be  seen  that  large  coal  placed  upon  an  inclined  plane  and  descending  into  a vessel  from  such  a 
height,  and  also  at  an  angle  of  so  great  a declivity,  would  acquire  such  an  impetus  as  not  only  to 
destroy  the  coal,  but  would,  in  all  likelihood,  seriously  injure  the  vessel.  On  the  other  hand,  should 
it  be  proposed,  instead  of  using  inclined  planes,  or  shoots,  to  lower  the  coal  in  waggons,  by  drop  and 
back  balance,  the  necessary  machinery  for  this  purpose  would  occupy  so  large  a space  of  the  quays 
as  would  be  found  a great  and  serious  detriment  to  the  trade  carried  on  in  the  sheds  below. 

In  the  event  of  a railway  being  placed  upon  the  surface  of  the  present  quays,  we  cannot  see  how 
the  trade  of  the  harbour  could  be  carried  on,  on  account  of  the  great  quantity  and  multifarious  cha- 
racter of  the  goods,  the  greater  part  of  which  must  continue  to  be  transmitted  to  and  from  the  city  by 
cartage  as  at  present. 

The  trustees,  we  respectfully  think,  ought  to  consider  the  interests  of  the  shipping  of  goods 
upon  which  the  highest  rales  are  paid,  and  whether  they  would  be  justified  in  giving  a prefer- 
ence by  the  construction  of  railways  for  the  transmission  of  goods  which  pay  only  the  lowest  rate  of 
dues. 

It  is  also  our  opinion  that  no  joint  slock  company  or  private  individual  should  ever  be  permitted  to 
appropriate  any  part  of  the  streets  of  the  quays  to  their  own  purposes,  but  that  all  the  works  necessary 
for  the  accommodation  and  facility  of  the  general  trade  of  the  port,  whether  by  railway  or  otherwise, 
should  be  constructed  and  upheld  by  the  trustees  for  the  public  interest,  when  they  could  be  removed 
or  altered  at  the  pleasure  of  the  trustees.  And  we  have  no  hesitation  in  giviug  it  as  our  opinion, 
upon  the  best  consideration,  that  any  line  of  railway  formed  on  the  level  of  the  quays,  or  suspended 
over  the  sheds,  would  be  found  incompatible  with  the  general  business  of  the  wharfs. 

We  therefore  beg  leave  most  respectfully  to  suggest  that  you  should  refuse  your  sanction  to  this 
railway  scheme,  as  a project  which  would  be  highly  inconvenient,  injurious,  and  unfair  to  the  general 
interests  of  the  harbour,  as  well  as  establishing  a principle  the  recognition  of  which  may  hereafter 
involve  you  and  your  successors  in  office  in  great  difficulties. 

Indeed,  the  concession  of  any  portion  of  the  quay  or  harbour  property,  which  had  been  acquired  by 
the  trustees  for  the  benefit  of  the  public  of  Glasgow  and  of  the  surrounding  country,  to  the  special 
use  and  profit  of  any  railway  joint  stock  company,  would,  in  our  opinion,  be  highly  injurious  to  the 
interests  of  this  trust. 

The  proposition  which  has  been  made,  as  we  understand,  on  the  part  of  the  Union  Railway,  to  the 
Clyde  trustees,  that  the  works  proposed  to  be  erected  by  them  upon  the  streets  of  the  quays  shall  be 
removable  at  the  sight  of  the  trustees,  if  found  inconvenient — we  do  state,  and  with  great  respect, 
that  such  a proposition  should  be  regarded  with  caution  by  the  trustees ; for  the  introduction  of  such 
a proposition  into  the  Acts  of  Parliament,  although  stated  in  the  most  defined  and  distinct  terms, 
would  hereafter,  in  all  likelihood,  plunge  the  trustees  into  endless  litigation  and  serious  expense, 
before  the  removal  of  such  works  could  be  enforced. 

No  railways  of  any  kind  are  to  be  seen  upon  the  quays  of  the  docks  of  Liverpool,  Bristol,  London, 
Hull,  &c.,  and  where  the  trade  or  traffic  at  those  ports  is  general,  like  that  carried  on  in  the  harbour 
of  Glasgow. 

As  to  the  coal  staiths  which  have  been  erected,  and  which  have  been  stated  to  this  trust  as  being  in 
operation  at  Newcastle,  Sunderland,  North  and  South  Shields,  and  as  forming  a precedent  for  similar 
erections  in  the  harbour  of  Glasgow,  we  beg  to  observe  that  such  a reference  is  perfectly  delusive,  be- 
cause, be  it  considered,  that  at  all  those  coal-shipping  places  where  staiths  are  in  use  they  do  not 
interfere  with  such  a general  trade  as  exists  in  the  harbour  of  Glasgow,  nor  do  these  coal  staith  erec- 
tions interfere  with  such  harbour  quay-walls  as  ours  are,  or  with  such  ranges  of  sheds,  or  with  such 
valuable  and  general  port  accommodation  as  those  of  the  harbour  of  Glasgow. 

With  regard  to  the  reference  which  has  also  been  made  to  the  erected  staiths  for  the  shipment  of 
coal,  at  the  Hartlepool  Dock,  this  is  also  delusive,  because  there  is  no  trade  at  Hartlepool  but  an  export 
one  of  coal,  and  an  import  of  timber  for  colliery  purposes ; it,  therefore,  cannot  be  offered  as  any 
kind  of  precedeut  for  the  erection  of  coal  staiths  in  the  harbour  of  Glasgow. 

In  referring  to  the  Harbour  Union  Railway  plan,  there  are  exhibited  not  less  than  10  coal  staiths 
to  be  erected  along-  the  quay  walls,  on  the  north  side  of  the  harbour,  between  Mr.  Barclay’s  building- 
yard  and  the  wooden  bridge  ; and  the  coal  vessels  lying  at  those  10  staiths  will  occupy  about  1300 
lineal  feet  of  the  most  valuable  and  most  convenient  part  of  the  quays  of  the  harbour,  to  the  serious 
injury  of  the  general  trade  of  the  port. 

- Two  of  the  coal  staiths  are  to  be  placed  on  the  steam-boat  wharfs,  near  the  Glasgow  bridge,  which 
will,  in  our  opinion,  destroy  them  for  steam-boat  passenger  purposes;  and  two  more  of  these  coal  staiths 
are  to  project  30  feet  out  into  the  harbour  from  the  breast  of  the  quay  walk  at  Finnieston,  which  will 
injure  that  part  of  the  harbour  most  seriously. 

We  again  express  our  sincere  hope  that  the  trustees  shall  never  permit  a single  square  inch  of 
either  the  streets  of  the  quays  or  the  water  surface  of  the  harbour  to  be  occupied  by  coal  staiths ; and 
most  respectfully  advise  that  no  railways  of  any  kind  be  permitted  to  be  placed  upon  any  part  of  the 
sheds,  or  the  streets  of  the  quays  of  the  harbour  of  Glasgow;  but  that  those  railways,  with  their  ter- 
mini, and  also  their  depots,  shall  be  placed  upon  ground  adjacent  thereto  and  at  a convenient  distance 
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and  Russell,  on  the 
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from  the  sheds  and  streets  of  the  quays,  so  that  the  traffic  may  be  carried  on  to  or  from  the  harbour  i 
a manner  similar  to  the  general  traffic  which  is  now  carried  on  in  this  port. 

- In  concluding-,  we  beg  leave  to  assure  the  trustees  that  we  have  given  this  measure  our  deenest 
and  best  consideration,  and  that  without  prejudice  or  bias,  and  also  beg  to  say  that  we  have  had  a uer- 
fect  unanimity  upon  all  the  points  stated  in  this  report.  1 

William  Bald. 
William  Johnstone, 

To  the  Clyde  Trustees.  James  Russell. 


No.  345. 
Extract  from 
“ Clyde  Police 
Record,”  1S45-6. 


Extract  from  “ Clyde  Police  Record.” 

Number  of  Persons  Drowned  and  Recovered  from  the  River  Clyde,  within  the  bounds  of  the 
Harbour  of  Glasgow,  during  the  years  1845  and  1846: — • 

1845 — No.  of  Mules  drowned 
, , of  Females 
, , of  Males  recovered 
, , of  Females 


1846 — No.  of  Males  drowned 
, , of  Females 
, , of  Males  recovered 


Total 


44 

■buoys,  suspension  rope-ladders,  and  life- 


N.B. — The  harbour  is  well  supplied  with  Carter’s  life-b 
hooks. 

Rote. — Notwithstanding  the  immense  amount  of  carting,  omnibus  and  cab  driving,  &c.  &c.,  upon 
the  quays,  during  the  last  twenty-five  years,  it  is  worthy  of  observation  that  there  has  not  been  a 
single  life  lost,  or  even  a lirnb  broken. 

James  Russell. 


No.  346. 


No.  346. 
Captains  Bethune 
and  Denison,  on  the 
Clyde,  &c. 


Report  by  Captain  Bethune,  R.N.,  and  Captain  Denison,  R.E.,  on  the  Clyde , fyc. 

Sib,  London , May  25,  1846. 

In  obedience  to  the  orders  of  the  Lords  Commissioners  of  the  Admiralty,  communicated  iu 
your  letter,  dated  9th  May,  directing  us  to  proceed  to  Glasgow  for  the  purpose  of  inquiring  generally 
into  the  state  of  the  River  Clyde  in  the  neighbourhood  of  that  town,  and  particularly  as  to  the  con- 
templated improvements  for  deepening  the  river,  and  the  nature  of  the  present  obstruction  to  the  flow 
of  the  tidal  current ; also,  as  to  the  effect  of  existing  bridges  in  diminishing-  the  depth  of  the  river, 
and  whether  any  new  railway  bridge  or  bridges  could  be  erected  without  injurious  consequences  to 
its  navigation  ; also,  whether  the  docks  proposed  to  be  constructed  at  Stobcross  may  be  expected  to 
produce  benefits  sufficient  to  justify  the  expense ; we  beg  to  state,  that  we  have  made  inquiries  on 
the  spot  from  those  best  qualified  lo  give  the  necessary  information ; we  have  inspected  the  river 
from  Glasgow  downwards,  in  company  with  the  resident  engineer;  we  have  seen  all  the  various  im- 
provements or  alterations  which  have  been  made,  and  which  are  in  course  of  formation;  we  have 
made  ourselves  acquainted  with  the  works  now  proposed  with  the  view  of  improving  the  navigation  of 
the  river,  and  increasing  the  amount  of  accommodation  in  the  harbour,  and  we  have  had  before  us 
the  plans  proposed  by  the  different  railway  compauies  which  in  any  way  aflfect  the  river,  and  having 
carefully  considered  all  the  various  points  in  connection  with  the  subjects  submitted  to  us,  we  are  pre- 
pared to  report  as  follows : — 

We  propose  to  consider — First,  Ihe  state  of  the  river,  considered  as  a channel  communication  to 
the  town  and  harbour  of  Glasgow ; Secondly,  the  condition  of  that  part  of  the  river  wliieh  is  more 
commonly  called  the  harbour  of  Glasgow,  and  the  works  in  connexion  with  it,  as  well  those  proposed 
as  those  already  executed;  Thirdly,  the  effect  of  the  different  bridges  upon  the  river,  either  those 
existing  atpresent,  or  those  proposed  to  be  erected  by  the  different  railway  companies. 

. first.  The  State  of  the  River. — We  do  not  propose  to  enter  into  any  detailed  description  of  the 
river,  which  has  been  often  noticed  in  the  reports  of  the  different  engineers  who  have  been  consulted 
as  to  its  improvement.  It  is  sufficient  to  state,  that  seventy  or  eighty  years  ago  it  was  so  choked  up 
with  sandbanks  and  shoals  of  every  description  as  to  render  it  impossible  to  bring  vessels  drawing 
more  than  4 feet,  or  4 feet  6 inches  of  water,  up  to  Glasgow  Bridge;  while  now,  vessels  of  600  tons, 
drawing  upwards  of  1*7  feet  water,  are  constantly  brought  up  to  the  harbour  without  any  difficulty. 

The  most  eminent  engineers  were  consulted,  and  the  plan  which  lias  produced  such  beneficial  effects 
upon  the  state  of  the  river  was  suggested  by  Golbome  in  1768.  The  principle  upon  which  he  pro- 
posed to  act  was  to  narrow  the  channel,  and,  by  thus  confining  the  water,  to  enable  it  to  act  with 
greater  effect  upon  the  bottom,  and  thus  to  scour  out  for  itself  a channel  deeper  in  proportion  as  it 
was  narrower.  He  carried  out  this  principle  by  constructing  jetties  from  the  banks  at  different  dis- 
tances apart.  The  ends  of  these,  under  the  advice  of  the  other  engineers,  have  gradually  been  con- 
nected by  parallel  dykes,  thus  forming  a regular  narrow  channel ; the  action  of  the  tides  and  freshes 
has  been  concentrated  between  these  dykes,  and  the  effect  has  been  to  secure  a minimum  depth  of  8 
leet  at  low  water  at  spring  tides,  and  about  17  feet  or  17  feet  6 inches  at  high  water.  This  effect  has 
not  been  produced  wholly  by  the  scour ; a large  quantity  of  sand,  gravel,  &c.,  has  been  removed  by 
dredging,  and  the  diving-bell  has  been  employed  to  remove  rock  and  boulders  from  the  channel. 

Mr.  James  Walker  is  now  engineer  to  the  trustees  of  the  Clyde.  In  1836  he  made  a detailed  report 
to  the  trustees,  which  has  been  since  printed,  in  which  he  recapitulated  most  of  the  propositions  of 
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the  engineers  who  had  been  consulted  previously,  and  approved  of  the  plan  adopted  by  Golborne.  In 
1840  an  Act  of  Parliament  was  obtained  by  the  trustees,  for  the  purpose  of  enabling  them  to  carry 
out  the  plans  proposed  by  Mr.  Walker,  the  principle  of  which,  as  far  as  regards  the  river,  may  be 
briefly  stated  as  follows: — To  straighten  generally  the  course  of  the  river,  by  cutting  away  all  points 
and  projections  which  impede  the  flow  of  the  tide;  to  carry  a gradually  increased  width  from  just 
below  the  harbour  downwards,  carrying  out  the  principle  of  the  parallel  dykes,  only  removing  them, 
in  some  instances,  to  a greater  distance  apart,  to  protect  the  banks  everywhere  with  stone  from  the 
wash  of  the  steamers  and  action  of  the  floods.  At  first  sight,  this  gradual  enlargement  of  the  channel 
downwards  may  appear  to  be  at  variance  with  the  original  plan  of  improvements;  but  it  is  expected 
that,  by  giving  to  the  river  this  funnel  shape,  and  by  removing  the  impediments  to  the  free  run  of  the 
tide,  there  will  probably  be  an  increase  in  the  height  of  the  flood  tide  at  Glasgow,  and  the  navigable 
channel  will  be  rendered  more  convenient  for  shipping. 

Inasmuch,  however,  as  the  channel  is  to  be  widened  in  some  places  to  nearly  double  its  present 
width,  the  effect  of  the  scour  of  the  freshes  and  land  floods,  which  are  the  main  agents  for  keeping 
the  channel  clear,  will  be  lessened,  and  some  diminution  of  depth  may  perhaps  be  the  consequence, 
which  will  require  an  additional  annual  outlay  in  dredging.  Since  1840,  the  trustees  have  been 
gradually  carrying  out  the  details  of  this  plan  under  the  advice  of  Mr.  Walker,  and  it  is  probable  that 
a great  improvement  in  the  river  will  be  the  result. 

Secondly, — The  State  of  the  Harbour. — The  harbour  at  pi'esent  extends  below  Glasgow  Bridge 
for  a distance  of  4,800  feet  on  the  north  side  of  the  river,  and  2,300  feet  on  the  south  side,  meaning 
by  that,  so  much  of  each  bank  is  faced  with  stone  wharfs,  and  provided  with  cranes,  sheds,  and  other 
accommodation  for  loading  or  unloading  the  vessels  which  lie  alongside.  Complaints  have  been  made 
for  several  years  that  the  extent  of  wharfage  thus  provided  was  insufficient  for  the  wants  of  the  trade, 
and  in  1S40  an  Act  of  Parliament  was  obtained,  which,  among  other  provisions  for  improving  the 
river,  gave  power  to  the  trustees  to  extend  these  wharfs  down  the  river  on  both  banks,  and  also  to 
construct  a dock  on  the  south  side,  on  the  spot  of  ground  called  Windmillcroft.  At  present,  on  the 
north  side,  an  additional  wharfage  of  900  feet  is  in  course  of  construction,  in  accordance  with  the  pro- 
visions of  the  Act,  and  land  has  been  purchased  on  the  south  side  with  the  view  of  widening  the  river, 
and  adding  about  3,400  feet  of  wharfage  on  this  side  also,  making  thus,  when  the  whole  shall  be  com- 
pleted, an  addition  of  4,300  feet  to  the  present  wharfage  accommodation.  As  little  or  none  of  this  is 
yet  available,  the  want  of  accommodation  is  still  a subject  of  complaint.  Vessels  are  now  lying  along- 
side the  wharf  five  or  six  iu  a tier,  aud  the  space  in  the  middle  between  the  tiers  is  but  just  sufficient 
to  allow  the  river  steamers  to  wind. 

According  to  the  evidence  of  the  harbour-master,  it  would  require  about  3,000  feet  of  additional 
wharfage  to  accommodate  the  present  trade  to  such  au  extent  as  to  ensure  that  vessels  would  never  be 
more  than  three  or  four  in  a tier,  or  he  delayed  in  loading  or  unloading,  which  happens  for  periods 
varying  from  a day  to  a week. 

The  addition  which  is  proposed,  and  which  is  in  course  of  execution,  amounts,  as  before  stated,  to 
4,300  feet;  but  of  this,  1,200  feet  or  thereabouts  are,  by  the  conditions  of  the  agreement  with  the 
General  Terminus  Railway  Company,  from  whom  the  land  was  purchased,  to  be  allotted  as  a mineral 
wharf  in  connexion  with  the  railway,  and  this  extent  of  wharfage  will  not,  in  all  probability,  be  found 
at  all  too  large  a space  to  be  devoted  to  the  increasing  mineral  traffic  which  will  pour  itself  into  the 
Clyde  when  the  coal  fields  in  the  neighbourhood  are  opened  up  by  the  various  railways  now  in  course 
of  construction.  Deducting,  therefore,  this  1,200  feet,  there  will  remain  only  just  enough  addi- 
tional wharfage  to  accommodate  the  present  trade  of  the  port,  without  making  any  allowance  for 
future  increase.  The  Act  of  1840,  in  addition  to  this  amount  of  wharfage,  contemplated,  as  was  be- 
fore stated,  the  construction  of  a dock,  for  which  land  has  been  purchased. 

The  construction  of  this  dock  has,  however,  been  postponed,  if  not  altogether  given  up,  partly  on 
the  plea  of  the  nature  of  the  soil,  which,  it  is  asserted,  will  render  it  expensive  and  difficult  to  be  con- 
structed, and  partly  on  account  of  the  restricted  space,  which  would  limit  the  amount  of  the  accommo- 
dation to  be  afforded. 

We  may  therefore  consider,  that  so  far  as  the  improvements  contemplated  by  the  Act  of  1840  are  con- 
cerned, no  more  accommodation  is  to  be  provided  than  will  suffice  for  the  present  amount  of  traffic. 
The  trustees  of  the  Clyde,  looking  at  it  in  the  same  point  of  view,  have  obtained  an  Act  in  the  pre- 
sent session  of  Parliament  to  enable  them  to  continue  the  wharfage  on  the  north  side  of  the  river  for 
an  additional  length  of  6,600  feet,  and  a large  basin  at  a plaee  called  Stobcross,  containing  an  area  of 
about  17  acres,  and  affording  an  extent  of  about  5,200  feet  of  wharfage.  The  ground  for  these  docks 
has  already  been  purchased,  subject  to  a condition  that  it  is  not  to  be  used  for  any  other  purposes 
than  the  construction  of  docks.  There  is  no  doubt  but  that  this  plan,  if  carried  out,  will  provide 
ample  accommodation  for  the  trade  of  Glasgow  for  many  years  to  come.  The.  expense,  however,  of 
construction,  will  be  very  great, — the  cost  of  the  improvement  of  the  river  will  amount  to  a large 
sum.  The  annual  expense  of  dredging  and  maintaining  the  harbour  and  river  will  increase  for  many 
years,  so  that  it  is  very  doubtful  whether  the  surplus  revenue  of  the  trust  will  be  sufficient  to  defray 
all  the  calls  upon  it,  in  addition  to  the  large  sums  that  must  be  borrowed  in  order  to  execute  the  pro- 
posed works. 

We  subjoin  a statement  of  the  present  revenue  and  liabilities,  together  with  an  estimate  of  the  cost 
of  the  various  proposed  works;  and  from  this  it  will  appear  that  the  present  revenue  of  the  trust 
must  be  more  than  doubled,  in  order  to  enable  the  trustees  to  meet  their  liabilities  when  their  works 
shall  be  completed 

£.  5.  d. 

Net  amount  for  1845  ......  . 45,868  0 0 

Ordinary  expendilure,  including  management  and 

all  expenses  which  can  be  calculated  upon  . £l5,3S5  0 0 
Interest  of  present  debt  .....  11,146  0 0 

Extraordinary  expenditure  on  average  of  5 years  . 2,000  0 0 

28,531  0 0 


Balance  available  for  new  works  and  repairs  . . . 17,337  0 0 


• 3 P 
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Estimate  sent  in  in  1840  for  river  and  harbour:- 
Land  ...... 

Works 

Estimate  of  1845  : — 

Land  ...... 

Works 


. £200 ,000  0 0 

. 600,000  0 0 


10a, 000  0 0 
600,000  0 0 


Deduct  land  purchased 
Works  executed  . 


126,582  0 0 
100,468  0 0 


1,505,000  0 0 


Amount  remaining  to  be  spent  upon  the  river  and  harbour  . .£1,218,000  0 0 

To  this  must  be  added  a large  sum  for  the  repairs  of  the  present  wharfs,  which  are  in  many  places 
giving  way,  and  will  require  repair  or  reconstruction.  In  allowing  also  100,468/.  for  new  works 
executed,  we  have  far  exceeded  the  actual  sum  to  be  charged  against  the  estimate,  as  a large  portion 
of  the  amount  has  been  spent  upon  works  never  contemplated  in  the  estimate.  We  may  safely  sav 
then,  that  to  complete  the  new  works,  together  with  the  great  and  increasing  repairs  to  the  old  wharfs' 
and  the  various  incidental  expenses  which  must  fall  upon  the  trust  property  from  time  to  lime  a sum 
of  from  1,400,000/.  to  1,500,000/.  will  be  required.  If  Windmilleroft  Dock  is  not  to  beeonsiructed  a 
sum  of  150,000/.  may  be  deducted  from  this,  including  the  value  of  the  land  which  has  been  pur- 
chased, but  which,  if  not  required  for  this,  will  be  sold  to  advantage.  Allowing  for  this,  a sum  of 
1,300.000/.  will  be  required,  of  which  the  docks  at  Stobcross  are  estimated  to  take  425,000/.  If  this 
sum  is  spread  over  a period  of  13  years,  an  average  outlay  of  100,000/  a-y ear  will  be  required  of 
which  about  90,000/.  must  be  borrowed. 


The  debt,  then,  at  the  end  of  this  period  will  amount  to 
In  addition  to  the  present  debt  .... 

Total  debt  in  1859 


£.  s.  d. 
1,170,000  0 0 
330,000  0 0 


Total  debt  in  1859  . . . £1,500,000  0 0 

The  interest  of  this  at  34  per  cent.,  which  is  less,  probably',  than  the  money  can  be  got  for,  will 
amount  to  52,000/.  per  annum.  If  to  this  be  added  the  ordinary  expenditure  upon  the  river  and  wharfs, 
which  will  be  increased  in  proportion  to  the  extent  of  wharfage,  a sum  of  upwards  of  100,000/.  per 
annum  will  be  required,  in  order  to  enable  the  trustees  to  meet  their  liabilities. 

We  are,  therefore,  of  opinion,  that  to  commence  the  construction  of  the  Stobcross  Docks  at  present 
would  create  a heavier  burden  on  the  trust  than  it  is  qualified  to  sustain  ; and  we  are  disposed  to  con- 
sider that  other  and  better  means  may  be  found  by  which  the  necessarv  amount  of  accommodation 
may  be  procured  for  the  trade. 

We  allude  to  the  plan  of  extending  the  harbour  to  the  eastward.  By  this  plan  Glasgow  Bridge  is 
to  be  removed,  and  replaced  by  one  having  a drawbridge  in  the  middle.  The  space  between  Glasgow 
Bridge  and  Stockwell-street  Bridge  is  to  be  deepened  to  the  same  extent  as  the  lower  part  of  the  har- 
bour, to  admit  the  largest  vessels.  The  space  above  Stockwell-street  Bridge  will  be  deepened  to 
admn  of  small  craft  and  it  will  be  used  as  a timber  pond,  as  is  the  ease  at  present  with  the  space  just 
above  Glasgow  Bridge.  The  arguments  in  favour  of  this  plan  are,  in  the  first  place,  that  the  wharfage 
accommodation  will  be  secured  in  a much  shorter  time  by  this  means  than  by  constructing  the  docks. 
In  the  second  place,  the  expense  will  not  be  one-third  that  of  the  docks.  In  the  third  place,  the  trade 
by  it  will  be  brought  into  the  heart  of  the  business  part  of  the  town,  in  the  immediate  vicinity  of  the 
storehouses,  instead  of  being  upwards  of  a mile  down  the  river.  The  principal  objection  to  it  is  in 
inconvenience  which  would  be  felt  by  the  inhabitants,  owing  to  the  interruption  of  the  communi- 
ca  ion  across  the  bridge  during  the  lime  when  the  drawbridge  must  be  opened  to  allow  vessels  to  pass 
in  ana  out.  As  this,  however,  will  not  amount  to  more  than  one  hour  at  the  top  of  high  water,  and 
as  m most  instances  even  this  may  be  dispensed  with  during  the  day,  by  using  the  night  tide  to  move 
the  vessels,  as  is  constantly  the  case  at  present,  and  as,  moreover,  a great  part  of  the  traffic  is  mer- 
Ise’  are  , °Pul,on  ^lat  the  amount  of  inconvenience  will  be  too  trifling  to  be  put  into  com- 
frnm  finibli  ' 6 afvantaSes  held  oil t by  the  plan.  And  we  give  this  opinion  with  more  confidence, 

whn  r ‘irSeV-?-SSUpP°rteC!tittitby  several  °f  those  people  connected  with  the  town  and  harbour, 
dprivpft  it,ir  P°S1  lon,.arc  wep  qualified  to  form  an  accurate  judgment  both  of  the  benefits  to  he 
derived  and  the  inconvenience  to  be  suffered. 

Dlvftp^nrbbin  onJh_e  Bridges  and  River. — There  are  at  present  four  bridges  across  the 

Puinous  t t th  , .im.lt3,  of  the  Clty.  three  of  stone  and  one  of  wood.  The  wooden  bridge  is  in  a 
ruinous  state,  and  is  to  be  removed  immediatelv 

Stoekwpll-cfrpoi  ...m.L  ■ .1  . J ... 


a wfali!  W'”cb  is  tlle  centre  stone  bridge,  has  the  foundation  of  its  piers  at  so  high 

the  level  nfthp  w-hp,-  ?eC(V,SSv,r^  ^ secure  t*lem  hy  a weir,  which  also  serves  the  purpose  of  keeping up 
distance  above  the^citv0  1°'  the  of  the  Glas^ow  Water-works,  at  a short 

of  its  piers  are  to  be  la'd  1 ^,S  brit  ls  a|s0  about  to  be  pulled  down  and  rebuilt,  and  the  foundations 


of  ill  nipre  i,„  i„-j  i =T  , uuul  10  De  Pulled  down  and  rebuilt,  and  tne  iounaauuu» 

not  to  that  which  Wp  p enou°f5; t(?  al,°w  ll>e  deepening  of  the  river  to  a certain  extent,  though 
no  so  low  it  I • hi61™  t'Tld  be  advisable-  The  foundations  of  Hutcheson  Town  Bridge  are 
of  the  river  d *h  yel  they  ”=  lo'v  e“°ugh  not  to  be  interfered  with  by  the  partial  deepening 

denTv  to°injuVe°rhe^bedbnf  a'terations  shall  have  been  made,  the  bridges  will  have  any  ten- 

way  bridoy  nrn'neriv  el  th  Vt er’  my0  d""mish  tha  depth  of  water ; neither  do  we  eonsider  that  a nul- 
weliave  ahel  1 Hem' ! I f *'!  'lieiy  «nt  injuriously  in  this  way ; but  looking  to  the  opinion 
stromrlv  Eta  8.  f ‘he  advisability  of  emending  the  harbour  to  the  eastward,  we  should 
Bridge  whS  woi,  5 , , a m,W“y  hri,iga  between  Glasgow  Bridge  and  Stockwell-street 

peny  hL™  nmZeH  StT‘°  any  5Sdl  improvement;  for  though  the  Caledonian  Com- 

Glasgow  Brid-e  tn  ada.ilse  m 'their  Bill  binding  them,  in  ease  a drawbridge  is  made  Itl^ 

without  eausfew  Ij,  ‘ a 8,m,kr  opening  in  their  own ; yet  this  would  manifestly  be  impossible, 

bfdL“ddrmnrie“e  10  tL  ***  - ihe  roi,way  'vtich  would 


Glaso-ovv  Bdd°  e°^o  pnnl nS6frt  a •C^'i1Se  ‘n  '^eir  Bill  binding  them,  in  case  a drawbridge  is  made  ii^ 
without  causing*  m ta  ,h'ir  °n  ■ >el  lhis  worid  manifestly  beimpoMible, 
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The  reasons  which  have  been  given  in  favour  of  a terminus  on  the  north  side  of  the  river  do  not 
apply  with  any  very  great  force  to  the  Caledonian  Railway,  levels  of  which  are  not  such  as  to  enable 
them  to  carry  out  any  plan  of  connexion  with  the  railways  on  the  north  side.  Indeed,  from  all  the 
evidence  we  have  been  able  to  collect,  weave  not  of  opinion  that  such  a connexion  is  of  importance 
sufficient  to  warrant  the  outlay  which  will  be  necessary  to  obtain  it. 

Should,  however,  such  a joint  terminus  be  considered  indispensably  necessary,  we  believe  that  it 
could  be  obtained  without  injury  to  the  river  in  any  way  by  crossing  it  above  Stoekwell-street  Bridge. 
Having  concluded  our  report  upon  the  matter  submitted  to  us,  we  beg  to  lay  before  their  Lordships  a 
brief  abstract  of  the  opinions  we  have  formed  : — 

1st.  We  are  of  opinion  that  the  plans  for  the  improvement  of  the  river  have  been  judiciously  laid 
down  ; and  if  the  work  is  carried  on  in  accordance  with  these  plans,  the  channel  is  likely  to  be  much 
improved. 

2ndly.  That  the  plans  for  increasing  the  harbour  accommodation  will  have  the  effect  of  enabling  a 
much  greater  number  of  vessels  to  load  and  unload  without  the  delays  which  they  at  present  expe- 
rience; but  that,  as  far  as  regards  the  Slobcross  Docks,  the  advantages  to  be  derived  from  them  will 
hardly  be  sufficient  to  justify  the  expense.  However,  as  it  appears  to  be  advisable  that  the  trustees 
should  have  the  power  now  to  purchase  the  land  upon  which  the  docks  are  proposed  to  be  constructed, 
in  case  at  any  future  time  the  increase  of  trade  should  be  such  as  to  make  this  additional  accommo- 
dation necessary,  a clause  might  be  inserted  in  the  Act  precluding  the  trustees  from  commencing  the 
docks  until  the  Lords  Commissioners  of  the  Admiralty  are  satisfied  that  the  funds  at  their  disposal 
are  sufficient  to  warrant  them  in  commencing  such  an  undertaking. 

3rdly.  That  it  is  not  advisable  to  allow  any  railway  bridge  to  cross  the  harbour  below  the  Stoekwell- 
street  Bridge. 

4thly.  We  see  no  reason  to  object  to  the  arrangement  made  with  the  General  Terminus  Railway,  by 
the  Clvde  trustees  appropriating  a certain  portion  of  the  wharfage  on  the  south  side  of  the  river  to 
the  mineral  traffic,  providing  proper  arrangements  for  shipping  the  coals,  &c.,  which  may  he  safely 
left  to  the  engineers  employed  by  the  trustees. 

We  have,  &c., 

R.  D.  Bethune,  Captain  R.N. 

To  the  Right  Ron.  H.  T.  L.  Corry,  M.P.  W.  Denison,  Captain  R.E. 

Admiralty. 


No.  347. 

Report  by  a Committee  of  the  Clyde  Trustees  relative  to  the  Weir  proposed  across  the  Clyde. 

Glasgow,  September , 1846. 

The  Committee  believe  the  present  position  of  the  Clyde  Trustees,  as  regards  the  question  of 
the  weir  proposed  to  be  erected  across  the  Clyde,  is  as  follows  : — From  the  Act  procured  last  session 
of  Parliament  by  the  Bridge  Trustees,  containing  clauses  to  the  following  effect : 

1.  That  the  Bridge  Trustees  are  entitled  to  form  a new  dam  or  weir  at  or  about  140  yards  above 
Hutcheson’s  bridge,  having  a lock  or  work  therein,  or  connected  therewith,  at  the  expense  of  the 
Clyde  Trustees. 

2.  When  these  works  arc  erected,  the  Bridge  Trustees  are  then  authorised  to  remove^he  weir  or 
works  placed  at  the  Stoekwell-street  bridge  by  the  Clyde  Trustees,  at  the  Clyde  Trustees  expense. 

3.  The  Clyde  Trustees  are  obliged  to  contribute  a sum  towards  sinking  and  building  the  piers  and 

foundations  of  the  new  bridge  at  Stoekwell-street.  And  the  Clyde  Trustees  are  obliged  to  maintain 
the  weir  and  lock  constructed  by  the  Bridge  Trustees,  at  their  expense,  in  all  time  coming.  No 
detailed  plans  or  estimates  exist  of  the  weir  and  lock.  The  Act  provides  that  the  cost  to  the  Clyde 
Trustees,  of  the  whole  works  for  which  they  are  made  liable,  shall  be  fixed  by  two  engineers  or 
arbiters  appointed  by  the  sheriff.  . , . 

Whether  the  Clyde  Trustees  ought  to  contribute  to  the  building  of  a bridge  over  the  Clyde,  is  not 
within  the  remit  to  this  Committee;  and  having  stated  the. present  position  of  the  Clyde  trustees  as 
regards  the  weir,  the  Committee  proceed  to  the  consideration  of  the  effect  of  the  proposed  dam  or 
weir  upon  the  navigation  of  the  Clyde.  , , , 

The  Committee  believe  that  all  engineers  now  act  upon  the  principle  of  giving  the  greatest  possi- 
ble freedom  of  admission  to  the  tidalwaters,  as  the  best  means  of  improving  navigable  rivers,  the 
recession  of  these  waters  carrying  down  with  them  to  the  sea  the  alluvial  matter  held  in  suspense  by 
the  waters  of  the  river ; and  in  proportion  to  the.  quantity  and  velocity  of  the  retiring  tidal  wave,  is 
the  benefit  derived  from  its  cleansing  and  deepening  power.  ...  , • . 

In  order  to  carry  out  this  principle,  now  well  understood  and  universally  acted  upon,  engineers 
widen,  straighten,  and  deepen  the  channel  of  rivers,  from  the  sea  upwards,  as  far  as  the  tidal  wave 
can  be  enticed  to  come,  and  break  up  and  remove  all  obstacles  to  its  progress,  whether  natural  or 
artificial.  The'  tidal  wave  in  the  Clyde,  according  to  the  report  of  the  late  Mr.  M'Quiston,  confirmed 
by  subsequent  observation,  can  be  made  to  flow  seven  miles  above  the  city  of  Glasgow,  and  give  an 
additional  pressure  and  impetus  to  the  retiring  tidal  wave  of  not  less  than  80  millions  of  cubic  teet 
of  water  at  ordinary  tides  ; and  if  the  river  be  properly  deepened,  even  tins  great  quantity  ot  water 
may  be  increased.  The  Committee  therefore  take  leave  to  recommend  that  no  weir  or  dam  be  erected 
across  the  Clyde  within  the  reach  of  the  tidal  flow.  , , . . , _. 

The  Trustees  are  aware  that  the  largest  portion  of  their  stated  outlay  is  upon  dredging 
and  harbour ; and  the  Committee  are  satisfied  that  a very  large  proportion  of  this  outlay  mi  lit  be 
saved  by  the  employment  of  the  powerful  natural  agency  of  the  tidal  waters.  The  expense  oi ^ dredg- 
ing from  July  1840  to  July  1644,  amounted  to  a very  large  sum,  and  it  constitutes  hy  much  the 
largest  item  of  our  annual  expenditure.  The  heaviest  portion  of  this  expenditure  was  upon  the  nar- 
bour,  where  dredging  is  performed  at  great  inconvenience  to  the  shipping  and  to  the  business  ot  the 
P»rt.  Nor  will  it,  in  the  opinion  of  lie  Committee,  ever  be  otherwise,  until  the  nver  above  be 
cleaned  and  deepened,  and  a body  of  water  procured  sufficient  to  scour  the  harbour,  which  at  present 
serves  as  a settling  pool  for  the  upper  waters. 
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Appendix  C.  It  will  be  said  that  the  Clyde  Trustees  have  no  power  under  their  Acts  to  operate  upon  the  river  t 

the  eastward  of  Stockwcll-street  bridge,  and  that  their  Acts  bind  them  to  maintain  the  present  lev  *i 

Glasgow.  of  the  river.  8 

N— ~ _ The  Committee  believe  that,  if  the  Clyde  Trustees  can  show  that  the  navigation  of  the  Clyde  is  to 

M'Lellan's  Report  benefited. by  an  extension  of  their  powers,  say  for  seven  miles  above  the  Stockwell-street  bridge 

relative  to  the  Weir  penetrating  into  the  heart  of  the  mineral  districts,  Parliament  will  grant  these  powers;  and  in  regard’ 
proposed  across  the  to  their  obligations  to  maintain  the  present  level  of  the  river  to  the  east  of  Stockwell  bridge,  for°the 
Clyde.  protection  of  certain  public  works,  the  Committee  believe  that  the  Clyde  Trustees  were  coerced  into 

the  admission  of  these  clauses  into  their  bill,  and  that  there  are  other  and  better  modes  of  protecting 
these  works  than  by  a weir  across  the  Clyde.  The  Committee  refer  to  the  analogous  circumstances 
and  condition  of  similar  works  along  the  course  of  the  river,  beneath  the  Stockwell-street  bridge° 
because,  if  a like  protection  to  these  public  works  had  been  sustained,  there  could  have  been  no 
deepening  or  improvement  of  the  Clyde  navigation.  The  Committee,  in  short,  believe  that  no  public 
companies,  whether  constituted  by  Act  of  Parliament  as  Canal  Companies,  Water  Companies,  Joint 
Stock  Companies,  or  private  individuals,  having  works  on  the  banks  of  a navigable  river,  usin®  its 
waters,  or  having  a right  of  access  thereto,  can  for  their  interests  control  or  prevent  the  improvement 
of  a public  navigable  river,  as  far  as  the  tidal  flow  reaches. 

Prom  the  absence  of  all  detailed  plans  or  descriptions  of  the  works  to  be  erected  at  the  weir  the 
Committee  can  give  the  Trustees  no  information  as  to  the  height  or  elevation  of  the  intended  weir  • 
but  from  its  containing,  or  being  connected  with,  a lock,  the  Committee  are  led  to  believe  that  the 
weir  or  dam  must  be  elevated  to  such  a height  as  to  enable  the  lock  to  be  wrought  at  all  times  of  the 
tide  and  in  all  conditions  of  the  river,  or  it  is  evident  it  must  be  useless  for  navigation  purposes.  The 
Committee  cannot  believe  that  so  bold  and  injurious  a measure  as  the  elevation  of  the  channel  of  the 
Clyde  would  be  attempted,  although  there  is  an  indication  of  such  an  intention  on  the  very  small  plan 
submitted  to  Parliament;  and  without  such  elevation,  the  works  described  appear  to  the  Committee 
to  be  either  useless  or  impracticable. 

The  Committee,  therefore,  take  leave  to  recommend  that  the  Clyde  Trustees  apply  to  Parliament 
next  session  for  powers  to  open  up  the  navigation  of  the  Clyde  to  a distance  of,  say  seven  miles  above 
the  city  of  Glasgow,  to  construct  all  necessary  works,  and  levy  such  dues  as  shall  be  judged  fitting 
and  proper.  They  will  thus,  in  the  opinion  of  the  Committee,  give  great  facility  for  the  conveyance 
of  minerals,  country  produce,  and  traffic  of  every  description,  to  and  from  the  harbour;  and  what  is 
of  equal,  if  not  of  greater  importance,  they  will,  by  the  recession  of  the  tidal  waters,  be  enabled  to 
keep  the  whole  channel  of  the  river  clear  at  a very  moderate  expense,  and  thereby  be  enabled  to 
devote  several  thousands  a-year,  now  expended  in  dredging  the  river  and  harbour,  to  other  purposes. 

The  Committee  further  recommend  that  the  Clyde  Trustees  intimate  to  the  Bridge  Trustees  their 
intention  of  going  to  Parliament  next  session,  in  order  to  prevent  the  Bridge  Trustees  from  construct- 
ing a weir  across  the  river  Clyde,  with  a lock  or  works  therein,  and  that  the  Bridge  Trustees,  in  the 
erection  of  their  bridge,  do  not  in  the  mean  time  interfere  with  the  bed  of  the  river,  so  as  to  prejudice 
the  Clyde  Trustees  in  their  position  as  regards  the  Water  Company  and  other  parties. 

Before  concluding  their  report,  the  Committee  also  beg  to  direct  the  attention  of  the  Trustees  to 
what  is  already  partially  before  the  Trustees,  viz. — the  attempt  upon  the  part  of  a Canal  Company 
to  take  possession  of  the  River  Clyde  at  and  above  the  proposed  new  weir  at  Hutcheson’s  Bridge,  and 
to  make  additional  works  in  connexion  with  that  weir.  The  Committee  have  not  been  able  to  procure 
a sight  of  the  plans  of  the  works  which  the  Canal  Company  propose  to  attach  to  the  weir;  but  as  the 
whole  scheme  implies  the  existence  and  continuance  of  a weir  across  the  Clyde,  the  Committee  trust 
he  Clyde  Trustees  will  not  be  consenting  parties  to  any  such  scheme,  but  will  oppose  it  with  all 
heir  power  and  interest,  and  compel  the  Canal  Company  to  terminate  their  works  within  the  northern 
line  of  high  water. 

And  the  Committee  further  recommend  tlmt  a cop,  of  this  report  he  sent  to  the  Lords  of  the  Ad- 
miralty,  and  another  copy  to  the  Tidal  Harbours  Commissioners. 

Arch.  M'Lelx.an, 

Convener  of  Committee. 


No.  343. 
M'Lellan,  on  the 
present  and  pro- 
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No.  348. 

Present  and  Prospective  Stale  of  Glasgow  Barbour,  as  to  Quay  Room  and  Water  Room. 


SriTEMKST  of  the  present  and  prospective  Accommodation  in 
Glasgow,  and  in  the  Docks  authorised  to  be  made  by  the  Act 
auav  wall.  J 


Glasgow , October  16, 1846. 
the  Upper  and  Under  Harbours  of 
of  1846,  exhibited  in  the  length  of 


Existing  Quags  of  Under  or  Deep  Sea  Harbour. 


Length  of  qua,  wall  on  the  north  side  from  Glasgow  Bridge  westward  . 
Length  of  quay  wall  on  the  south  side  from  Glasgow  Bridge  westward  . 


Feet. 

4270 

2280 


Total  of  quay  walls  in  lineal  feet  ....  6550 


Existing  Quay  Wall  of  Upper  Harbour. 

Quay  wall  confined  to  the  north  side 520 

Total  length  of  quay  walls  in  under  and  upper  harbours,  lineal  feet  7070 

New  Quay  Walls  in  process  of  Erection  in  the  Under  Harbour. 

North  side  quay  wall,  now  being  executed  by  Mr.  York  ....  892 

South  side  quay  wall,  now  commenced  by  Mr.  Brownlie,  contractor  ! 2320 

Lineal  feet 3212 
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When  these  two  contracts  shall  be  completed,  there  will  only  remain,  a length  of  1500  feet  (the  lands 
of  which,  belonging  to  Messrs.  Hamilton,  Blair,  and  M'Lean,  are  in  process  of  being  acquired  by  the 
trustees)  of  quay  wall  to  be  built  upon  the  south  side  to  complete  the  under  harbour,  according  to  the 
plans  of  the  Act  of  1840. 

r _ Feet. 

When  these  lands  shall  have  been  acquired  and  quays  built  thereon,  the  under 

harbour  so  completed  will  contain  of  continuous  quay  walls  . . . 11,262 

In  the  upper  harbour  the  trustees  have  power  to  make  quays  only  on  the  north 
side,  and  on  the  north  side  there  are  520  feet  built,  900  feet  are  still  to  be 
built,  which  will  give  of  quay  accommodation  in  the  upper  harbour  . . 1,420 


Length  of  quay  wall  in  both  harbours,  lineal  feet . . 12.6S2 

Present  amount  of  quay  wall  ........  7,070 


Leaving  of  quay  wall  . ....  5,612 

Which  will  speedily  be  added  to  the  present  accommodation. 

The  upper  harhour  contains  13  acres  of  water. 

The  under  harbour  contains  at  present  30  acres  of  water;  when  completed  according  to  the  plan  of 


1840,  it  will  contain  46  acres. 

Feet. 

The  Act  of  1846  empowers  the  trustees  to  make  docks  in  the  lands  of  Stobcross, 

which  docks  will  have  an  area  of  18  acres,  and  quay  walls  extending  to  . 5660 

Frontages  of  Stobcross  grounds  to  Shiner,  which  frontage  maybe  built  up  as 

quay  wall  .......  ....  2800 

Lineal  feet  of  quay  wall  on  Stobcross  grounds  ......  8460 

If  Windmillcroft  Docks  be  made,  they  will  contain  7£  acres,  and  of  quay  wall  . 2660 


The  aggregate  of  these  works  would  furnish  105  acres  of  harbour  accommodation,  and  of  lineal 
feet  of  quay°  wall  23,802 : nearly  four  times  the  amount  of  the  present  accommodation  will  be 
furnished. 

A.  M'Lellan,  Clyde  Trustee. 


No.  349. 

Appendix  to  Mr.  Bell’s  Evidence. 

gIR  Glasgoiv,  October  20,  1846. 

In  giving  my  evidence  on  the  16th  inst.,  on  the  subject  of  the  river  Clyde,  and  Glasgow 
Harbour  Trust,  I stated  that  I had  not  at  that  time  turned  my  attention  to  the  constitution  of  the 
trust,  but  having  since  seen  a copy  of  the  Report  of  the  Tidal  Harbours  Commission,  of  which  you  are 
a member,  arid  a copy  of  a Bill  read  a first  and  second  lime  last  session  of  Parliament  on  the  subject 
of  Tidal  Rivers  and  Harbours,  I now  beg  to  transmit  to  you  my  views  on  the  constitution  of  the 
Glasgow  Harbour  and  Clyde  Trust. 

Up  to  the  year  1700,  it  appears  that  the  royal  burgh  of  Dumbarton  had  by  an  old  grant  or  charter 
from  the  Crown,  the  superiority  of  the  Clyde,  then  in  a state  of  nature  ; in  which  year  it  was  made 
over  or  acquired  by  the  corporation  of  Glasgow,  and  held  by  that  body  till  the  year  1758,  when  the 
River  Trust  was  created  by  Act  of  Parliament.  This  was  continued  hy  Act  of  1770,  the  magistrates 
and  council  retaining  the  shore  or  harbour  dues  for  the  common  good  of  the  burgh,  till  the  Act  of 
1809,  when  the  harbour,  as  well  as  the  river,  was  vested  in  the  River  Trust. 

When  the  first  Act  of  Parliament  was  obtained,  constituting  the  River  Clyde  Trust  in  1758,  the 
trustees  were,  the  magistrates  and  council,  in  number  thirty-one,  and  the  Act  passed  in  1770  continued 
this.  The  Act  of  1825  authorised  the  magistrates  and  council  to  elect,  annually,  and  add  to  their 
number  five  persons,  who,  in  general,  were  those  who  had  taken  an  interest  in  river  and  harbour 
matters,  and  who  had  previously  acted  as  town  councillors,  or  were  merchants  in  Glasgow.  This 
constitution  was  continued  till  the  Act  of  1840,  when  a new  constitution  was  substituted,  which,  as 
well  as  the  constitution  of  the  current  year,  1846, 1 altogether  disapprove  of. 

The  constitution  of  1825,  and  up  to  1840  and  1846,  was,  in  my  opinion,  much  better  for  the  trust 
than  the  latter  constitutions ; and  had  the  trustees  acted  according  to  what  I considered  to  be  their 
duty  as  respects  the  interests  of  the  river  and  harbour  financially,  and  otherwise,  I would  have  pre- 
ferred that  constitution  to  that  of  1840  and  1846,  with  the  slight  alteration  of  making  the  five  ad- 
ditional trustees  six  in  number,  electing  or  nominating  them  for  a triennial  period— that  is,  two  annually, 
in  place  of  the  whole.  . 

The  trust  that  I would  now  recommend  would  be  something  like  the  following,  viz.  thirteen  in 
number;  and  the  mode  of  appointment  or  election  would  not  be  much  dissimilar  to  what  is  intended 
by  the  Bill  intituled  “A  Bill  for  the  better  Management  and  preservation  of  the  Ports,  Harbours, 
Creeks,  Tidal  Waters,  and  Navigable  Lakes  and  Rivers  of  the  United  Kingdom  of  Great  Britain  and 
Ireland.”  . 

New  Trust. 

1 The  Lord  Provost  of  Glasgow  to  be  chairman  ex  officio. 

6 Members  to  be  named  from,  and  elected  by,  the  Town  Council  of  Glasgow  (50  in  num  er),  o 
whom  the  Dean  of  Guild  of  the  Merchants5  House,  and  the  Convener  of  the  Trades  House, 
may  or  may  not  be  two.  These  six  members,  when  chosen  as  trustees,  to  remain  in  omce 
till  their  period  of  office,  as  magistrates  or  councillors  expire,  subject  to  re-election  and  ap- 
pointment. . , 

6 Members  to  be  named  or  elected  by  the  Town  Council  to  be  elected  for  three  years  (two  to  be 
elected  annually),  but  not  to  be  members  of  the  Town  Council  for  the  time  being.  Vacancies 
from  time  to  time  to  be  filled  up  by  the  Town  Council,  so  that  the  trustees  may  be  13  in 
number. 

13 

3 Q 
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I would  further  suggest,  that  as  an  allowance  is  now  always  made  to  railway  and  other  dire 
that  the  sum  ol  500/.  sterling  should  be  allowed  from  the  trust  funds  to  those  trustees  who  attend 'T1 
monthly  statutory  meetings. 

Ttiese  meetings  to  be  held  the  first  Tuesday  of  each  month,  13  meetings  annually  . £0fi_ 

Other  meetings  to  be  held  the  third  Tuesday  of  each  month,  and  other  meelino-s,  when  " ° 
necessary,  to  be  deemed  committee  meetings,  but  all  such  meetings  to  be°  subject 
to  the  review  of  the  statutory  meetings,  held  on  the  first  Tuesday  of  each  month  . 240 


The  paid  officers  oftbe  Trust  to  consist  of — 

1st.  A manager,  who  is  to  be  under  the  trustees,  but  to  be  over  all  the  other  officers. 

2nd.  A treasurer,  to  be  in  the  manager’s  office,  and  subject  to  him. 

3rd-  A collector,  subject  to  manager,  who  is  to  co-operate  with  the  treasurer. 

4th.  A resident-engineer,  or  superintendent  of  works. 

5th.  A harbour-master,  deputy,  and  assistants. 

6th.  A ballast-master. 

7th.  A clerk  or  secretary. 

The  whole  of  the  above  officers  to  have  fixed  salaries,  and  to  be  appointed  by,  and  subject  to  the 
trustees,  and  removable  by  them,  and  all  to  be  subject  to  the  control  of  the  intended  Conservancv 
Board.  None  of  these  officers  to  be  allowed  any  extra  charges  or  remuneration  for  proceeding  to 
London  on  business  of  the  Trust,  beyond  their  actual  expenses. 

I am  clearly  of  opinion  that  the  clerk  or  secretary,  and  all  the  other  paid  officers  of  the  Trust 
should  be  separate  and  distinct  from  the  officers  of  the  corporation  of  Glasgow ; and  it  is  well  worthy 
of  consideration,  whether  or  not  the  Bridge  Trust  of  Glasgow  should  be  combined  with  the  River  and 
Harbour  Trust. 

I have  only  further  to  add,  that  I have  perused  with  care  the  draft  of  the  intended  Corservancy  Bill, 
and  that  I in  general  approve  of  the  same;  and  farther,  that,  in  my  opinion,  it  is  peculiarly  adapted* 
to,  and  necessary  for,  the  port  of  Glasgow  and  River  Clyde  Trust. 

I remain,  &c., 

Captain  M ashington , R.N.,  David  Bell. 

Tidal  Harlours  Commissioner , fyc.  fyc. 


No.  350.  No.  350. 

hour  between  Estimate  to  convert  the  Water  Space  of  the  River  Clyde  between  the  Jamaica- Street  Bridge  and  the 
Jamaica  Street  and  Rockwell  Bridge  into  a Floating  Tidal  Basin  17  feet  deep  at  Low  Water,  by  W.  Bald,  Esq.,  C.E. 
Hutcheson’s 

Bridges.  UPPER  HARBOUR. 


Wood,  12Z.  15s. 


In  Wood. 


2,950  lineal  feet  of  timber  wharfs,  at 
354,804  cubic  yards  of  excavation,  at  . 

1 9,660  square  yards  of  causewaying,  at 
140  mooring-pauls,  at 
983  lineal  yards  of  water-pipes,  at 
14  cranes,  at  ..... 

2,220  lineal  feet  of  sheds,  with  lamps  and  gas-pipes,  at, 

Contingencies,  10  per  cent. 
26/.  4s.  5 d.  per  lineal  foot — total.  Total 


£. 

s. 

d. 

£. 

s. 

d. 

£.  s. 

d. 

12 

15 

0 

= 

37,612 

10 

0 

12  15 

0 

0 

1 

0 

= 

17,740 

4 

0 

0 

4 

0 

= 

3,932 

0 

°] 

7 

10 

0 

= 

1,050 

0 

0 

1 

5 

0 

a 

1,228 

15 

0 

j-  5 1 

5i 

150 

0 

0 

= 

2,100 

0 

0 

3 

0 

0 

= 

6,660 

0 

oj 

70,323 

9 

0 

7,032 

0 

0 

.£77,355  9 


Stone,  30/. 


In  Stone  Work. 


2,950  lineal  feet  of  stone  quay-walls,  at  . .30 

484, 56u  cubic  yards  of  excavation,  at  . . . . 0 

19,660  square  yards  of  causewaying,  at  . .0 

140  mooring-pauls,  at  7 

983  lineal  yards  of  water-pipes,  at  . j 

14  cranes,  at  . . . . _ ’ * jgg 

2,220  lineal  feet  cf  sheds,  with  lamps  and  gas-pipes,  at.  3 

Contingencies,  10  per  cent."  . 

47/.  12s.  3f d.  per  lineal  foot — total.  Total  . 

If  a drawbridge  were  made  in  the  Stockwell  Bridge,  then  the  water-space  up  to  Hutcheson’s  Bridge, 
containing  seven  acres,  might  be  also  converted  into  a harbour  17  feet  deep  at  low  tide:  the  length 
of  quays  would  be  1710  feet,  and  would  cost  as  follows  — 


■ 

Per  Foot. 

, s. 

cl. 

£. 

s. 

d. 

£.  s.  d. 

0 

0 

= 88,500 

O 

0 

30  0 0 

1 

0 

= 24,228 

0 

0 

4 

0 

= 3,932 

0 

O1 

1 

10 

0 

= 1,050 

0 

01 

5 

0 

= 1,228 

15 

0 

l 5 1 5| 

0 

0 

= 2,100 

0 

0 

0 

0 

= 6,660 

0 

_0J 

1 

127,698 

15 

0 

. 12,769 

0 

0 

£ 140,467 

15 

0 

In  wood,  1710  feet,  at  . 
In  masonry,  at  . 


£.  s. 
. 26  4 

. 47  12 


d.  £.  s.  d. 

5 = 44,837  12  6 

3f  = 81,422  14  4i 
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Length  of 
Quay 
in  Feet. 

Amount  of  Expense  ■ 
in  Wood. 

1 Amount  of  Expense 
in  Masonry. 

Area  in 
Acres. 

1 

£.  s.  d.  ! 

£.  s.  d. 

Between  Jamaica-Street  Bridge  and)  2 q.q 
Stockwell  Bridge J ’ 

77,355  9 0 

140,467  15  0 

15* 

Between  Stockwell  Bridge  and  Hut-1  ^ 

cheson’s  Bridge J | * , 

44,837  12  6 

81,422  14  4 

7 

1 4,660 

122,193  1 6 

221,890  19  4 

22* 

No.  351. 

Estimate  for  constructing  a Tidal  Basin  at  Stobcross,  to  contain  32  acres  of  water,  and  to  be  17  feet 
deep  at  low  water,  with  a lie-by  for  vessels  of  eight  acres,  in  all  containing  an  area  of  40  acres  of 
surface  water , and  which  will  give  a tidal  scour  of  12,196,800  cubic  feet  of  water. 

STOBCROSS  TIDAL  HARBOUR. 

In  Wood. 


Wood,  12/.  15s. 

2061,780  cubic  yards  of  excavation,  at 
’ 8,130  lineal  feet  of  timber  wharfs,  at 
89,628  square  yards  of  causewaying,  at 
300  mooring-pauls,  at 
25  cranes,  at 

2,716  lineal  yards  of  water-pipes,  at 
4,450  lineal  feet  of  sheds,  gas-pipes,  and  lamps,  at 


Contingencies,  10  per  cent. 

32/.  15s.  Id.  per  lineal  foot — total.  Total 

8,130  lineal  feet  of  timber  wharfs. 

40  acres  of  area  of  water-space. 

17  feet  deep  at  low  water. 

370  ships  averaging  300  tons  can  be  accommodated. 

12,196,800  cubic  feet  of  water  will  be  given  for  a tidal  scour. 
266,076/.  expense  for  constructing  the  works,  exclusive  of  land. 
Stone,  30/.  In  Stone. 


2,419,500  cubic  yards  of  excavation,  at  Is. 

8,130  lineal  feet  of  quay-walls  33  feet  high,  at  30/. 
Paving 
Pauls 
Cranes 
Water-pipes 
Sheds  , 


Per  lineal  Ft. 
d. 


£. 

s. 

d.  £. 

s. 

d. 

£.  s. 

0 

1 

0 = 103,657 

10 

0 

12 

15 

0 = 97,560 

0 

0 

12  15 

0 

4 

0 = 17,925 

12 

O' 

7 

10 

0 = 2,250 

0 

°l 

150 

0 

0 = 3,750 

0 

o1 

. 5 0 

1 

5 

0 = 3,395 

0 

°l 

3 

0 

0 = 13,350 

0 

0] 

241,888 

2 

0 

. 24,188 

0 

0 

£ 266,076 

2 

°{ 

Exclusive 

Contingencies,  10  per  cent. 


£. 

120,975 
243,900  0 
17,925  0 
2,250  0 
•3,750  0 
3,395  0 
13,350  0 

405,545  0 
40,554  0 


d.  Per  lineal  Foot. 
0 £.  S.  d. 

0 30  0 0 
0 
0 


53£  12s.  10W.  per  lineal  foot— total.  Total  . .£446,099  0 o{ 

Until  the  spaces  of  water  between  the  bridges  at  Glasgow  shall  have  been  converted  to  harbour 
purposes,  and  the  lower  harbour  of  Glasgow  and  the  Windmillcroft  tidal  basin  completed,  there 
is  not  the  slightest  necessity  for  making  docks  or  a tidal  harbour  at  Stobcross. 

William  Bald,  Civil  Engineer. 


No.  352. 

Note  of  Arbiters.  In  Submission.  Clyde  Trustees  against  Bridge  Trustees. 

Glasgow , November  19, 1S46. 

The  arbiters,  having  heard  parties  fully,  and  considered  the  evidence,  are  of  opinion  that  any 
mrther  proof  is  unnecessary.  They  have  themselves  repeatedly  examined  the  Stockwell  Street 
Bridge,  and  the  state  of  the  river  between  it  and  the  Jamaica  Street  Bridge;  and  having  been 
appointed  arbiters  from  their  professional  acquaintance  with  all  such  matters,  they  think  that  no 
benefit  could  be  derived  from  additional  evidence. 

With  regard  to  the  leading  matters  submitted  to  them  : — 

1st.  They  have  come  to  he  of  opinion  that  a sum  of  8100/.,  with  an  addition  of  20  per  cent., 
should  be  paid  by  the  trustees  for  the  navigation  of  the  river,  for  the  expense  of  sinking  to  an  addi- 
tional depth  the  foundations  of  the  new  Stockwell  Street  Bridge,  in  terms  of  the  10th  section  of  the 
statute  8 Victoria,  cap.  , and  of  removing  the  weir  at  the  Stockwell  Street  Bridge,  and  con- 
^ruc['nS  Ihe  new  weir  instead  thereof,  in  terms  of  the  12th  section  of  the  said  statute.  Originally 
they  had  fixed  the  sum  at  8100/.,  but,  in  consequence  of  the  increase  both  on  the  price  of  materials 
rate  °f  wages  since  the  estimate  on  which  they  proceeded  was  prepared,  they  think  that  an 
addition  of  20  per  cent,  should  be  added  to  it. 

3 Q 2 
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Glasgow. 

No.  352. 
Arbiters’  award. 
Clyde  Trustees 
against  Bridge 
Trustees. 


2nd.  They  are  of  opinion  that  one-fourth  of  the  cost  (exclusive  of  the  above  specified  • 11 
for  foundations  and  weirs)  of  a stone  bridge  of  five  arches,  conformable  to  a design  to  be  a °Wance 
of  by  the  bridge  trustees,  should  be  paid  by  the  trustees  for  the  navigation  of  the  river  andTh?^ 
remainder  shall  be  paid  by  the  bridge  trustees.  Jn  the  whole  circumstances  of  the  case  th  ^ 
ceive  that  the  proportions  of  the  expense  thus  fixed  are  just  and  equitable.  COn' 

3rd.  They  are  of  opinion  that  the  trustees  for  the  navigation  of  the  river  are  not  bound  and 
be  required,  to  make  any  additional  contribution  or  compensation  to  the  bridge  trustees  fo  n?1 
continuance  of  the  exemption  from  payment  of  tolls  and  pontage  duties.  r the 

4th.  They  are  of  opinion  that  no  additional  works  are  necessary  for  the  security  of  Hutch 
Bridge,  as  they  think  that  the  works  contemplated  by  the  Bridge  Act  may  be  completed  consist!™)5 
with  its  safety.  “ " * ““tty 

James  Walker. 

Order  James  Smith. 

The  arbiters  allow  these  notes  to  be  seen  by  the  parties  for  fourteen  days  from  this  date  with 
certification  that  if  no  objections  be  lodged  with  the  clerk  within  that  time  an  award  will  be  n 
tended  in  conformity  therewith.  ex' 

James  Walker. 
i James  Smith. 


No.  353. 

Custom  Duties,  &c. 
from  1811  to  184G. 


No.  353. 

Customs.— Account  of  Duties  collected  at  the  Port  of  Glasgow,  and  the  Registered  Shim, „ 
belonging  thereto.  1 J 


1811 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 

1820 
1821 
1822 

1823 

1824 

1825 

1826 

1827 

1828 

1829 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 

1845 

1846 


Shipping. 

No. 

Tons. 

£.  s.  d. 

3,124  2 4 

35 

2,620 

7,511  6 5 

45 

3,400 

7,419  12  8 

50 

3,676 

8,300  4 3 

59 

4,829 

8,422  9 2 

63 

4,922 

8,890  18  1 

69 

5,728 

6,802  1 3 

70 

5,623 

8,384  3 4 

74 

5,523 

11,000  6 9 

85 

6,604 

11,428  9 0 

77 

6,131 

16,147  17  7 

90 

6,605 

22,728  17  2 

94 

7,916 

29,926  15  0 

94 

8,979 

41,154  6 7 

111 

14,084 

78,958  13  8 

186 

31,089 

71,922  8 0 

219 

36,048 

74,255  0 1 

222 

35,911 

70,964  8 4 

220 

36,965 

59,013  17  3 

233 

40,978 

72,053  17  4 

217 

39,432 

68,741  5 9 

223 

39,900 

97,041  11  11 

244 

41,744 

166,913  3 3 

275 

49,437 

270,667  8 9 

297 

54,335 

314,701  10  8 

316 

59,151 

389,702  2 10 
394,144  11  8 

312 

59,123 

313 

60,759 

403,904  17  9 
468,974  12  2 

331 

55,977 

351 

71,878 

472,563  19  9 

403 

85,707 

526,100  0 11 

431 

95,062 

503,871  11  9 
497,728  10  2 

451 

101,786 

455 

108,121 

551,851  2 5 

472 

111,620 

589,527  15  0 

512 

130,001 

631,305  14  8 

512 

134,603 

Population  of  city,  100,749. 


Bonding  system,  partially  extended  to  Glasgow. 


Population,  14.7,043. 
Bonding  further  extended. 


Transference  to  Customs  of  Excise  Import  Duties. 
Approved  as  an  East  India  port. 

Population,  202,4-26. 

Approved  for  tobacco. 

Approved  for  tea. 


Population,  282,462. 


Estimated  population,  330,000. 
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No.  354. 

Grounds  purchased  by  the  River  Clyde  Trustees , 1831-46. 


Year. 

From  whom  purchased. 

Where  Situated. 

Number 

Parlia- 
mentary 
Plan  of 
1840. 

Total 
Extent  of 
Ground 

Exteut 

of 

Alveus 
Ground 
in  Square 
Yards. 

Total  Amount 
Paid. 

1831 

Robert  Thompson,  of 

Steamboat  quay,  North 

1 

4,804 

372 

£.  r.  d. 
3,896  19  4 

1832 

Camphill,  and  others. 

The  Magistrates  and  Coun- 

Windmillcroft,  waterside 

50 

•29, 80S 

1833 

cil  of  the  City  of  Glasgow. 
William  Stirling  Crawford, 

ground,  South  side. 
Overuewton,  North  side  . 

8 

6,328 

4,714 

491  6 9 

1334 

of  Milton. 

The  Trustees  of  the  Rev. 

Salterscroft,  Govan,  South 

85,94 

27,576 

1,586  6 0 

Andrew  Whyte. 

Charles  Paterson  and  1 

Steamboat  quay,  North 

3,654 

650 

3,349  5 3 

1835 

others. 

John  Hair  and  others  . . | 

side,  opposite  Clyde  St. 
West  Shiells,  South  side  . 

110,111 

109  6 G 

, , 

Mrs.  Jean  Rowan  and 

Govan,  South  side  . . 

96 

59Gi 

596j 

34  6 0 

others. 

Alexander  Gray,  Trustee 

Kelvinhaugh,  North  side. 

11 

190 

190 

14  13  G 

1837 

on  the  sequestrated  estate 
of  James  and  Alexander 
M ‘Gregor. 

James  Meiklam,  of  Cam- 

Ilydepark,  North  Bide 

1 

5,671 

1,605 

7,068  15  0 

1831 

James  Smith  and  George 

Whiteinch,  North  side  . 

149—152 

37,879 

24,120 

2,347  17  3 

1839 

Murray. 

The  City  of  Glasgow 

Windmillcroft,  South  side 

49 

54,278° 

43,196  10  2 

1841 

Gavin  Hardie 

4 

7,6065 

*888 

11,325  11  3 

Mrs.  Alexander  Johnston 

Ditto  . • . . . 

3 

3,925 

1,441 

5,563  0 0 

Charles  Tod,  and  Higgin- 

Springfield  Works  and 

54 

7,060 

52,243  0 0 

1842 

botham,  and  Charles 
Tod’s  Trustees. 

Trustees  of  Charles  Tod 

ground,  East  side. 
Springfield,  South  side  . 

53,55 

4,153s 

5,035  8 9 

1843 

Mrs.  Graham  Gilbert. 

Govan  Ferry,  North  side. 

12, 17 

7,789 

2,434  1 3 

James  Lumsden  and  others 

Between  bridges,  North 

250,253 

12,529 

2,369  15  3 

Thomas  Wingate 

side. 

Springfield,  South  side  . 

56,57 

8,130 

2,046* 

■ 10,863  0 0 

Robert  Napier  . . . 

Laucefield  dock,  North 

2 

2,482 

1,700 

1844 

William  Niven  and  others 

Finn  iston.  North  side  . . 

5 

18,321’ 

5,511 

15,450  12  9 

1S45 

Mr.  Crawford,  of  Milton 

8,  9,10 

14,480 

1,307 

4,665  8 9 

184C 

Messrs.  Connell  and 

Parkholm,  South  side 

58,59 

10,689$ 

873 

19,436  10  0 

Wright. 

Stobcross  proprietors  . . 

Stobcross,  North  side 

7,  See. 

155,285 

5,285 

63,750  0 0 

The  General  Terminus 

60,61,62 

10,332 

69$ 

11,288  4 0 

Railway  Company,  Glas- 
gow. 

The  General  Terminus 

Greenlaw,  South  side  . . 

63,  64 

8,223$ 

269$ 

8,352  1 0 

Railway  Company,  Glas- 
gow. 

The  General  Terminus 

Ditto 

63,  65,  66 

18.877J 

370 

15,268  18  4 

,, 

Railway  Company,  Glas- 
Mr.  Crawford,  of  Milton 

Over  Newton,  North  side. 

10, 136 

81,259 

319g 

- 

429, 02 9 jj 

27,426$ 

•266,930  17  1 
40,789  6 8f 

397,729  3 

* Annual  Feu  duly  of  £2,039  9s.  4 d.  f Principal  of  Feu  duty,  at  5 per  cent. 


No.  355. 

Comparative  Statement  of  Foreign  Arrivals  and  Departures  in  1828  and  1845,  and  Nine  Months  in 
1845,  with  the  corresponding  Nine  Months  in  1846. 

No.  of  Total  Total 


Vessels. 

Vessels.  Tonnage. 

Tonnage. 

1828,  Arrivals  ...... 

89 

9934 

j,  Departures  . ... 

61 

150 

7295 

17,229 

1845,  Arrivals 

374 

88,108 

„ Departures  ..... 

486 

860 

111,936 

200,044 

Increase  of  1845  over  1828  . 

710 

182,815 

1845,  Arrivals  for  9 months  ending  September 

272 

69,981 

„ Departures  „ „ 

389 

661 

92,346 

162,327 

1846,  Arrivals  „ „ 

278 

62,376 

„ Departures  „ „ 

559 

109,699 

172,075 

— 

837 

— 

Increase  of  1846  over  1845 

176 

9,748 

On  the  30 tli  July,  1846,  there  were  63  vessels  to  and  from  foreign  ports  lying  in  the  harbour,  with 
an  aggregate  tonnage  of  17,401  tons. 
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t 

i 


^!s°feMe^imi?e8Scl?aTrivinffattllelllu'')0llr  il  has  not  been  considered  necessary  to  record,  they  being  nearly  all  tegular  traders,  and  may  ho  put  Into  three  classes  1st.  River 

f oru.  sea going  steamers,  average  draft,  12  feet, 

William  Johnstone,  Harbour  Master, 
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Printed  image  digitised 


No.  357. 


Statement  of  the  Revenue , and  Expenditure , and  Dell  of  the  Trustees  for  improving  the  Navigation 
of  the  River  Clyde,  and  Enlarging  the  Harbour  of  Glasgow,  from  1770  till  July,  1845,  and 
June,  1846. 


Revenue. 

Expenditure. 

Surplus. 

Deficiency. 

Debt.  j 

£.  s. 

d. 

£.  j. 

d. 

£. 

it. 

£. 

d. 

£.  1. 

d. 

To  July  1770  . 

147  0 

10 

2,680  4 

11 

2,533 

4 

1 

2,533  4 

1,044  10 

0* 

1,749  10 

8 

0 

>4 

3,238  4 

,,  1772  . 

1,220  1 

n 

3,745  3 

94 

2,525 

1 

5,763  6 

8d 

1,494  1 

0 

4,765  7 

44 

6 

4Jj 

9,034  13 

1,454  4 

4 

5,426  9 

10 

3,972 

6 

13,006  18 

,,  1775  . 

402  3 

7* 

4,909  5 

9 

4,507 

2 

it 

17,514  0 

8i 

1,984  0 

7 

5,157  6 

9* 

6 

20,667  6 11 

1,397  0 

7h 

1,430  18 

33 

18 

1 

20,721  5 

1,733  19 

4* 

1,358  9 

n 

375 

9 

9 

20,345  15 

,,  1779  . 

1,540  1 

8 

2,505  17 

94 

965 

16 

if 

21,311  11 

?* 

,,  1780  • 

1,515  8 

4 

1,509  0 

4 

6 

8 

3| 

21,305  3 

,,  1781  • 

1,721  5 

8 

1,435  3 

4 

286 

4 

21,019  0 

0 

,,  1782  . 

1,420  16 

8 

1,437  11 

3 

16 

14 

7 

21,035  15 

4 

1,450  16 

8 

1,432  0 

54 

81 

3 

9r 

21,116  19 

4 

1,120  0 

0 

1,704  6 

2 4 

584 

6 

2J 

21,701  5 

■; 

,,  1785  . 

3,256  18 

10 

1,648  8 

14 

1,608 

10 

Si 

20,092  14 

,,  1786  . 

1,980  14 

10 

1,526  18 

‘4 

453 

10 

H 

19,638  IS 

01 

,,  1787  . 

1,975  16 

4 

1,548  7 

94 

427 

8 

b* 

19,211  9 

6 

,,  1788  . 

2,064  5 

9 

1,569  6 

ft 

494 

19 

5* 

18,219  1 

8 

,,  1789  . 

2,154  15 

6 

1,657  7 

497 

8 

4+ 

17,864  18 

54 

,,  1790  . 

2,239  0 

4 

1,884  17 

14 

354 

2* 

17,864  18 

54 

,,  1791  . 

3,175  14 

1 

2,245  19 

9 

929 

14 

4 

16,935  4 

ii 

,,  1792  . 

2,739  5 

7 

2,329  5 

6 

410 

0 

1 

16,525  4 

ol 

,,  1793  . 

2,840  17 

11 

2,887  6 

9 

46 

8 

10 

16,571  12  10i| 

,,  1794  . 

2,936  14 

11 

2,976  9 

94 

39 

14  104 

16,611  7 

6 

,,  1795  . 

•2,836  5 

9 

2,639  7 

2 

196 

18 

7 

16,414  9 

2 

,,  1796  . 

3,649  14 

4 

2,680  16 

8 

968 

17 

8 

15,445  11 

6 

3,182  6 

0 

2,517  5 

7 

065 

0 

14,780  11 

I 

,,  1798  . 

3,199  1 

6 

2,355  10 

10 

843 

10 

8 

13,937  5 

0 

,,  1799  . 

3,233  1 8 

3 

1,713  12 

8 

1,520 

5 

7 

12,416  14  10 

,,  1800  . 

3,319  16 

1 

1,904  8 

8 

1,415 

7 

5 

11,001  7 

5 

,,  1801  . 

3,400  10 

9 

2,558  6 

8 

842 

4 

l 

10,159  3 

4 

, , 1802  . 

4,085  15 

11 

3,177  5 

7 

908 

10 

4 

9,250  13 

0 

,,  1803  . 

4,640  16 

10 

2,322  2 

3 

2,318 

14 

6,931  18 

5 

,,  1804  . 

4,193  7 

7 

2,495  14 

8 

1,697 

12 

11 

5,234  5 

6 

,,  1805  . 

4,065  10 

5 

2,977  6 

1,088 

4 

0 

4,146  1 

6 

,,  1806  . 

4,299  14 

3 

3,055  0 

2 

1,244 

14 

1 

2,901  7 

5 

,,  1807  . 

5,000  5 

9 

3,775  9 

4 

1 ,224 

16 

1,676  0 

il 

, , 1808  . 

5,472  0 

9 

3,917  16 

9 

1,554 

4 

0 

1,222  7 

0 

,,  1809  . 

5,407  9 

8 

5,457  17 

0 

50 

7 

5 

172  14 

.3 

,,  1810  . 

6,676  7 

6 

35,210  9 

28,534 

2 

1 

28,706  16 

G 

,,  1811  . 

4,755  3 

8 

11,347  16 

6,592 

12 

4 

35,299  8 10 

,,  1812  . 

4,597  19 

7 

11,617  11 

6 

42,319  0 

4 

,,  1813  . 

5,169  13 

9 

12,247  15 

6 

1 

9 

49,397  2 

1 

,,  1814  . 

5,275  6 

11 

9,542  7 

0 

4,267 

0 

1 

53,664  2 

2 

5,902  2 

8 

7,128  8 

3 

5 

7 

54,890  7 

9 

,,  1816  . 

5,843  7 

8 

4,977  12 

5 

865 

is 

3 

54,024  12 

6 

7,028  0 

7 

5,286  3 

1,741 

17 

5 

52,282  15 

1 

,,  1818  . 

7,732  18 

11 

5,520  9 

2,212 

9 

5 

50,070  5 

8 

7,386  2 

10 

6,300  2 

1,086 

0 

2 

48,984  5 

,,  1820  . 

6,328  18 
8,070  2 

10 

7,076  12 

2 

747 

13 

4 

49,731  18  10 

2 

7,516  2 

2 

49,177  18 

3 

7,984  3 

8 

6,909  7 

1,074 

2 

48,103  2 

6 

8,380  16 

4 

7,989  7 

0 

47,711  13 

G 

,,  1824  . 

8,555  0 

0 

15,194  4 

4 

3 

44,350  17 

9 

8,367  11 

7 

9,774  6 

4 

14 

9 

55,757  12 

6 

16,204  6 

6 

15,985  11 

<f, 

218 

18 

4* 

60,364  15 

6 

14,316  15 

9 

33,757  12 

4 

19,440 

16 

7 

81,289  7 

8 

, , 1S28  . 

7* 

17,669  14  10 

41,033  18 

0 

23,364 

3 

2 

107,914  8 

8 

,,  1829  . 

17  10* 

20,194  10 

4 

20,851  12 

11 

657 

2 

7 

108,674  16 

4 

,,  1830  . 

20,296  18 

6 

24,821  8 

8 

103 

4,524 

5 

10 

1* 

2 

113,947  2 

S 

, , 1831  . 

18,932  0 

7 

24,879  11 

3 

747 

5,947 

16 

10 

8 

121,552  3 

1 

,,  1832  . 

22 ,496  0 

3 

23,962  15 

1 

1 

122,638  16 

0 

2 

24,908  4 

8 

3,329 

19 

6 

126,250  8 

0 

, , 1834  . 

22,'859  14 

10 

20,561  12 

8 

281 

12 

6* 

125,231  15  10 

, , T835  • 

•29,609  13  11 

3* 

124,003  13 

9 

0 

40,024  1 

10 

4,411 

5 

10 

129,882  10 

5 

,,  1837  . 

35,595  8 

5 

49,585  19 

9 

1,467 

10 

10* 

143,464  1 

2 

0 

48,343  7 

0 

11,314 

0 

157,660  13 

9 

,,  1839  . 

45,826  13 

5 

35,694  17 

4 

2,881 

18 

7* 

2* 

151,473  910 

44,356  4 

149,571  19 

50,666  19 

70,248  13 

7 

6 

168,663  2 

3 

91,456  4 

5 

321 

9 

219,119  1 

5 

108,160  11 

6 

62,451 

1 

9 

282,416  1 

1844  . 

43,841  9 

4 

81,219  7 

7 

396 

0* 

845 

17  10* 

319,397  4 

3 

45,870  5 

50,113  18 

1 

320,005  12 

5 

81,230  18 

0 

347,406  14 

1 

Amount  of  debt 

347,406  14 

1 

1,229,614  2 

55,859 

12 

1* 

403,266 

6 

2i 

1,245,687  11 

2J 

Add  receipts  notl 
. accounted  for  , J 

8,264  5 

8 

24,337  14 

9 

| Amount  expe 

ided,  but  not 
expenditure. 

Deluded  in 

he 

Total  expenditure. 

1,253,951  16  10J 

1,253,951  16  10| 

Remarked  thus  * are  not  included  in  the  revenue  and  expenditure. 
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No.  358. 

Return  of  Income  and  Expenditure  for  the  Years  1S41-2,  1842-3,  1843-4 


INCOME.  1 TfYPKi\mTTnni? 


II  cnils  of  Expenditure. 


i 33,493  15  0 35,803  17  8 33,834  2 4 clerks 

4,41!)  18  8 4,582  1 9 4,530  4 4 Salary  of  superintendent  of  police 


d clothing  of  officers  and  watch- 
i of  procurator  fiscal’s  salary 


523  1 7 811  10  4 1,003  14  4 


Proportion  of  procurator  fiscal’s  salary 
Salary  to  town  clerks  as  assessors  in  Water 

2,554  10  8 Hail  lie’s  Court 

Law  agents,  secretaries,  &c,  their  ac- 
counts connected  with  the  jury  valua- 
tions of  Springfield,  Lancefield,  and 

Finniestoti  Grounds.  &c 

470  II  1 Witnesses’  ditto,  mid  defender’s  expenses 

321  3 10  | New  shed  on  south  qu. y 

Repairs  and  furnishings  for  sheds  . . 

30  0 0 Causewaying  west  end  of  south  quay 

liecausewaying  quay  west  of  York-stroct. 
35  0 0 Repairing  and  causewaying  south  ami 

north  quays 

Timber  for  quay  walls 

Dredging  harbour  and  depositing  soil  at 

1,003  14  4 White  Inch 

Dredging  in  harbour  above  Glasgow 

57  3 5 Bridge 

Printing,  stationery,  coal,  and  incidents 
for  police  office  and  court-hall  . . . 

Cleaning  and  watering  quays,  . • . 

Rebuilding  part  of  north  quay  wall,  west 

of  York-strect 

Rebuilding  part  and  piling  quay  walls, 

west  of  Carrick-street 

Lancefield  Quay  ....... 

Purchase  of  ground  at  Lancefield  . . 

Excavation  opposite  Lancefield,  building 
wall,  and  backing  new  quay  . . . 

Purchase  of  ground  at  Fimiicston 
Wingate  & Co.,  for  ground  .... 

Springfield  works  ....... 

Ditto  excavation 

Ditto,  removing  stones  and  building  dike 
Ground  of  Charles  Todd's  trustees  . . 

Ground  of  Wingate  & Co 

Ground  betwixt  bridges 

Custom-house  quay,  piling  the  quay  and 
foundation,  and  works  connected  thcre- 

Stcnm-lmat  wharf,  addition  and  experi- 
mental Budu  light 

Life-buoys,  ladders  and  hooks  . . . 

College  for  ground  in  front  of  brewery- 

Compensation  for  injury  to  Napier’s 

Dock 

Removing  stones  and  piles  opposite  Na- 
pier's Dock 

New  weir  nt  Stockwell  Bridge  on  account, 
and  removing  old  weir  from  Glasgow 

Bridge 

Fire  insurance  and  repairs  on  mill  . . 
Gas  and  oil  for  quay  lamps,  and  expense 

of  lumps  and  pipes  

Apparatus  and  expense  of  supplying  ship- 
ping with  water,  including  water  com- 
pany’s rent  


Ditto  m lower  stage  of  river  .... 
Ditto  in  middle  and  lower  stages  of  river 
Mooring  posts  and  forming  rendezvous 


Quarrying,  buildiug  and  repairing  dikes, 
beacons  and  quarry  mail  .... 
Preparing  stones  for  rebuilding  Govau 

Ferry  Quay 

Purchase  of  ground  at  Pointhouse  for 
widening  and  straightening  river  . > 


General  Charges. 

Salaries  to  secretaries, treasurer  and  clerk, 
engineer, engineer's  assist antand  clerks, 
superintendent  and  officer  calling  meet- 
ings . . . . ....  • . • 

Other  expenses  of  collecting  dues  . . 

Wages  for  repairing  and  making  dredging- 
machines,  punts,  boats,  &c.  . . . 

Materials  and  fittings  for  dredging-ma- 


5,709  9 943,841  9 4 


NDITURE. 

1841-2 

1812-3 

18-13- 

£.  s.  d. 

£.  s. 

d.  £.  s. 

it. 

529  0 0 

535  1 5 

0 529  7 

0 

180  0 0 

ISO  0 

o i;.o  0 

0 

l,4G(i  3 7 

1,58-1  15 

11  1 1,615  2 

(1 

40  0 0 

-10  0 

0 40  0 

0 

50  0 0 

50  0 

0 50  0 

0 

75G  13  2 

1,283  9 

9 1,8SG  1 

0 

G.2G2  0 7 

700  0 

0 

2,394  1 8 

1,327  15 

9 163  18 

0 

531  0 2 

532  19 

1,339  17  5 

769  2 

4 

2,492  0 0 

2,447  15 

10  1,630  IS 

720  14 

7 

6,755  G 7 

3,901  12 

0 4,232  12 

5 

2,044  15 

11 

8S  12  10 

66  3 

10  50  10 

8 

292  18  0 

376  3 

6 509  0 

5 

2,342  4 10 

1,350  7 8 

2,100  0 0 

7,100  0 

0 4,613  6 

5,613  0 0 

418  1 

rf 

18,773  19 

2,5)4  13 

4 

21,101  8 2 

23,68-1  18 

263  4 

0 276  18 

37.3  17 

13,938  5 

11 

8,340  16 

2,390  19 

2 

.. 

2,891  9 

6 2,412  15 

0 

771  4 

5 

18  13 

6 

2G2  4 

l 

8,000  0 

0 

120  10 

7 

1,317  IS 

s 

253  18  0 

404  10  9 

398  19 

0 3S9  14 

1 

390  13  8 

394  5 

6 1 417  7 

2 

5G,73G  17  1 

73,919  5 

6 jo-1,021  8 11 

1,796  2 1 

1,911  6 

3 

3,158  5 4 

4,703  11 

3 

3,079  15 

5 

1,3G1  19  5 

1,646  7 0 

942  2 

8 582  G 

0 

78  9 3 

2,521  15 

5 

8,041  3 1 

10,138  15 

7 3.GG2  1 

5 

1,317  9 0 

1,272  10 

8 1,274  8 

2,324  10  2 

2,570  2 

8 2,258  5 

3 

2,348  4 7 

1,788  18 

0 1,568  0 11 

3,772  12  2 

2,434  16 

5 1,915  12 

4 

9,762  15  11 

8,066  7 

9 7,036  12 

6 

APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 
Return  of  Income  and  Expenditure  for  the  Years  1841-2,  1842-3,  1843-4— continued. 


Heads  of  Income. 


I £.  s.  d. 
Brought  forward  £,  j-10,678  1 6 8 


Total,  . . £.  j-iO,G7S  16 


EXPENDITURE. 


Heads  of  Expenditure. 
Brought  forward  . . 


Expen 


e of  8 ii 


s and  24  u 


Additional  machinery  for  working  forward 
the  dredgers  by  their  engines,  &c.  . . 

Law  expenses  in  London,  Edinburgh,  and 

Glasgow • ■ ' 

Proportion  of  expenses  in  action  as  lo 

weir  at  Glasgow  Bridge 

Secretaries  for  conveyancing  and  general 
business,  including  stamps,  postages, 

and  under  clerks 

Printing  and  advertisements  . . . . 
Proportion  of  expense  of  survey  of  river 

and  lighthouses 

Survey  of  Mr.  T.  Kyle 

Tack  duty  of  Clyde  Bank 

Stationery  for  tonnage,  engincei’s  and 

treasurer’s  offices 

Incidental  expenditure  anti  stamps  . . 

Damage  to  fishery  by  operations  . . . 

Half  of  price  boxes  on  quay  fur  customs’ 
officers  and  clerks  • 

Subscriptions  to  public  institutions,  anti 

annuity  to  widow  Bell 

Chart  of  estuary  of  Clyde,  below  Dum- 
barton, in  terms  of  Act 

Soundings  of  river  above  Dumbarton 

Castle  • 

Boring  on  Greenock  Bank  .... 
Expenses  connected  with  report  for  best 
mode  of  preventing  steam-boat  acci- 
dents   

Repor  t of  engineer  as  to  weir,  on  remit 
by  Court  of  Session 


Expenditure  for  general  charges 

Ground  Annuals. 
Ground-rent  of  property  in 

street  

Ground-rent  of  Wiudmillcroft 


. £. 
Rohcrtson- 


Interest  on  borrowed  r 
Granrl  Total  of  Expet 


. £. 


1 1911-2  | 

18-1 

.2-3 

1843-4 

£. 

s. 

d. 

£.  ; 

9,762 

15 

11 

8,0GG 

7 

9 ' 

7,036  12  ‘g 

3,371 

17 

6 ' 

704 

13 

0 

705 

16 

9 

85-2 

15 

7 

1.172  IS  10 

230 

3 

10 

350 

13 

G 

510 

11 

2 

738  4 5 

153 

18 

6 . 

66 

19 

9 . 

133  3 i 

42 

19 

7 1 

52 

9 

0 . 

19 

13 

3 

19 

13 

3 

19  13  3 

72 

8 

6 

82 

0 

11 

78  6 | 

105 

14 

8 

105 

1G 

•215 

15 

0 

195 

15 

0 

195  15  0 

30 

0 

0 

100 

0 

0 

100 

0 

0 

100  o 0 

469 

4 

6 

879 

12 

6 

125  18  6 

73 

1 

10 

44 

G 

0 

37 

14 

- 

50 

0 

0 

105 

0 

1 

1 15, 634  19  6 1 

1 1 ,948 

18 

1 

9,934*18  1 

0 

0 

45 

0 

0 

45  0 0 

1,600 

0 

0 

1 ,600 

0 

0 

1,645 

0 

0 

1,645 

0 

" 

1,645  o a 

9,398 

4 

8 

10,508 

12 

3 

11,953  19  S 

91,456 

4 

jlOS.lGO 

11 

5 1 

81,219  7 i 

Debt  due  on  the  1st  of  January',  1847,  383,800/. 


It.  Kidston,  Chairman  of  Finance  Committee. 
D.  Hope,  Sub- Chairman. 

A.  Fowler. 

W.  Brodie. 

.1.  Clark. 

It.  Shaw. 


No.  359. 


Law  and  Jury  Trial  Ecpenses,  fyc.,  incurred  by  the  Clyde  Trustees,  1836-45. 


Year. 

Application 
to  Parliament  for 
Bills,  &c. 

Purchase  of  Land, 
Jury  Trials, 
&c. 

Parliamentary 

Opposition. 

General  Law 
Business,  Contracts,' 
Minutes,  &c.  1 

Judicial 

Proceedings. 

TOTAL. 

£. 

d. 

£. 

s. 

d. 

£.  S. 

d. 

! £. 

s. 

d. 

£. 

.V. 

d. 

£■  i- 

d. 

1836 

3,013 

10 

6 

22 

16 

0 

710  13 

2 

19 

62 

4 

8 : 

3,921  3 

1837 

3,890 

15 

8 

79 

0 

7 

303  1 

4 

9 

9 

10 

71 

11 

1 ! 

4,353  18 

1838 

282 

7 

7 

53 

12 

11 

316 

3 

113 

11 

io  ! 

765  16 

1839 

720 

14 

8 

512 

3 

6 

13  18 

4 

6 

16 

4 

58 

14 

4 ' 

1,312  7 

1840 

12,423 

18 

6 

1,733 

1 

1 

166 

12 

3 

230 

1 

6 

14,553  13 

4 

1841 

137 

3 

9 

11,405 

2 

2 

365  ie 

0 

401 

Q 

121 

15 

5 

12,431  10 

1842 

2,052 

1 

0 

373  8 

9 

366 

15 

3 

149 

10 

11 

2,941  15 

1843 

1,683 

18 

4 

924  15 

5 

753 

7 

11 

260 

8 

4 

3,622  10 

1844 

2,850 

19 

11 

51  9 

0 

721 

10 

0 

172 

2 

2 

3,796  1 

1845 

3,087 

1 

4 

5 ,405  9 

8 

523 

2 

2 

132 

16 

0 

9,148  9 

£ 

20,468 

10 

8 

23,479 

16 

10* 

8,148  11 

8 

3,377 

9 

4 

1,372 

16 

3 

56,847  4 9 

* The  trustees  are  bound  by  the  statute  to  pay  one-half  of  the  expense  of  jury  trials,  &c.,  in  all  cases,  and  the  expense 
of  both  sides,  when  the  jury  awards  “ the  same,  or  a less  sum,”  than  that  offered  by  the  trustees. 

Extracted  from  the  books  of  the  Trustees  for  improving  the  River  Clyde  and  Harbour  of  Glasgow,  by 


Glasgow,  July  18, 1846.  Geo.  Readman,  Treasurer. 
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PORT  DUNDAS. 

No.  361. 

Return  of  the  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 


Heads  of  Income.  | 

1 1S4I 

IS  12 

1 1813 

i Heads  of  Expenditure. 

! 1911 

1812 

1843 

Haibour  and  wliarf 

Crane  dues  ... 
Lamp  dues  . . . 

£.  *.  d. 

2300  0 5 
209  14  9 ; 
108  13  0 

£ . s.  d. 

10C7  10  4 
174  19  2 
94  0 G 

£.  i.  d. 

2821  9 7 
150  5 3 
103  5 4 

1 Expenditure* 

£.  4.  d. 

£■■  s.  f 

T7T 

Total  . . £ 

2618  S 2 | 

•2236  10  0 

3075  0 2 

EXPENDITURE. 


o blended  with  that  of  the  general  navigation,  that  it  would  be  diiKcult  to  assign  to  the  harbotir" 
Dues  levied  under  Acts  of  Parliament. 

Wm.  Crichton,  Superintendent  of  Forth  and  Clyde  Navigation. 

RENFREW. 

No.  362. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Council  Chambers,  Renfrew.  February  12,  1S45 

_ - - --,  , _ The  port  or  harbour  of  Renfrew  is  held  by  the  Magistrates  and  Town  Council  of  Renfrew  as 

Ketmn  to  Order  c f part  of  the  common  property  of  the  burgh,  in  virtue  of.  charters  from  the  crown;  the  last  of  which 

^ liSh  an4  Norakraus  by  Q“cn  Anne'  d“ei  11,1  “d 

There  is  no  map  of  the  port  or  harbour  in  the  possession  of  the  magistrates  and  town  council. 

No  complaints  have  been  lodged  in  their  hands  of  any  defects  in  the  said  harbour. 


Renfrew. 
No.  362. 


Honourable  H.  Manners  Sutton. 


George  Hutcheson,  Town  Clerk. 


No.  363. 

Return  of  the  Income  and  Expenditure  for  the  Years  1842-3-4. 


Income  and  Ex- 
penditure. 

INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1842 

4813 

1814 

. Heads  of  Expenditure. 

1842  j 1813 

| 1844 

Turnings  dues  at  2d. 
per  ton  ... 

£.  4.  d. 

63  10  7 

£.  e.  d. 

47  5 71 

£.  s.  d. 
60  0 0 

Harbour-master’s  sa- 

' Collecting  dues  . . 

Repairs  . . . . 1 

£.  4.  d.  j £.  r.  d. 

1 1 0 [ 1 1 0 
5 18  104:  4 14  6 1 
53  15  0 1 ..  | 

1 £.  4.  d. 

110 
6 0 0 

60  14  10^|  5 15  6 | 

7 1 0 

Dues  levied  under  authority  of  ltoyal  Charter. 

R.  M'William,  Treasurer. 


Port  Glasgow. 


PORT  GLASGOW. 

No.  364. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Return  to  Order  of  I.  Titles  of  Statutes  under  which  the  Trustees  have  acted  and  do  act  Glasgcnu>  APrtl  l7’  1845, 
mens  o^h  Au°m'  ^ An  passed  ” ^^1 2th  year  of  the  reign  of  King  George  III.,  cap.  16,  intituled  “An  Act 
IS  14.  or  deepemnf’  cleansing,  scouring,  preserving,  and  maintaining  the  Harbour  of  Port  Glas- 

gow;  lor  enlarging  anil  improving  the  Quays  and  Piers;  for  erecting  new  Breasts,  Jetties, 
ier?j„  ,for  regulfting  Ships,  Lighters,  and  other  Vessels,  trading  into  and  going  out 
. °/  Barbour;  and  fa  otter  purpose,  therein  mentioned.- 

2nd.  An  Act  passed  m the  41st  year  of  King  George  III., ’cap.  52,  intituled  “An  Act  for  explain- 
ing, altering,  and  amending  an  Act  made  in  the  12th  year  of  the  reign  of  his  present  Ma- 
jesty, for  deepening,  cleansing,  scouring,  preserving,  and  maintaining  the  Harbour  of  Port 
Glasgow;  and  for  other  purposes  mentioned  in  the  said  Act.” 

3rd.  An  Act  passed  in  the  11th  year  of  King  George  IV.,  intituled  “ An  Act  for  improving  the 
Harbour  of  Port  Glasgow,  constructing  a Wet  Dock  or  Wet  Docks  adjacent  thereto ; and 

II.  Plan  o7hS tdloll!*4”8  fr°"  P°r‘  GI“g°'V  l°  G1“g™’  ““  *>'=  s“d  H“rb°"r” 

III.  Reports,  by  Engineers,  of  which  copies  are  sent 

Ut  Copy  report  by  James  Walker,  E.q„  civil  engineer,  London,  1830. 

2nd.  Report  by  Charles  Atherton,  Esq.,  civil  engineer. 

3rd.  Report  by  David  Logan,  Esq.,  1837.  ° 

Complaints  made  as  to  defects  of  Harbour. 

None.  The  walls  of  th;  wet  dock,  however,  constructed  under  Mr.  Atherton’s  plan,  partially  gave 
way,  and  the  Trustees  were  put  to  considerable  extra  expense  on  this  account. 

A,  Turner, 

Honourable  H.  Manners  Sutton.  ' ‘°  Pm‘  T"‘U“' 


IV. 
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No.  365.  Appendix  C. 

Jteoort  bii  James  Walker,  Esq.,  C.E.,  F.R.S.,  on  the  lest  means  of  obtaining  additional  _ T~ 

P J Accommodation.  PoRT  Glasgow. 

Glasgow,  Nov.  18,  1830.  3(J5 

In  my  Report  to  William  Hamilton,  Esq.,  elated  8th  July,  1828, 1 stated  the  general  advantages  •'fyai]<er  ’on  0b(ain- 
of  a floating  dock  at  Port  Glasgow  for  the  trade  of  the  Clyde,  with  the  expense,  and  a general  jng  greater  Berth- 
description  of  the  dock  as  then  proposed.  An  Act  for  the  forming  of  the  dock  has  since  been  age. 
obtained,  and  the  interval  has  enabled  me  to  make  some  observations  and  to  hear  some  remarks, 
which  I think  it  my  duty  to  state  to  you. 

As  a proof  of  the  general  increase  of  docks,  I may  mention  that  since  my  former  Report  was 
written  considerable  progress  has  been  made  with  a large  dock  at  Aberdeen  ; that  an  Act  is  to  be 
applied  for  during  the  present  session  of  Parliament  for  making  docks  and  other  improvements,  to 
the  amount  of  300,000/.,  at  Belfast ; and  that  the  trade  of  Dundee  has  increased  so  much  within  the 
last  six  years,  when  the  dock  was  finished,  that  an  extension  of  dock-room  is  already  required,  and  an 
Act  for  such  extension  was  obtained  last  session.  Consequent  improvement  of  the  property  is  natural, 
and  I am  informed  very  apparent. 

Tire  expediency  of  additional  accommodation  at  Port  Glasgow  for  heavy  ships  will  be  more  evident 
when  the  present  limited  accommodation  is  considered.  There  are  at  present  berths  in  Port  Glasgow 
harbour  for  only  eight  laden  ships,  six  of  these  berths  having  16  feet,  and  two  having  18  feet, 
at  high-water  of  spring-tides,  and  3 feet  less  at  neap-tides.  There  are  therefore  now  constant 
complaints  owing  to  the  want  of  room,  and  the  detention  from  want  of  water  during  neap-tides. 

This  is  injurious  at  all  times,  but  more  particularly  in  time  of  war,  when  ships  must  be  ready  to  join 
convoy.  The  vessels  belonging  to  Port  Glasgow  are  full-built  to  take  the  ground  without  damage; 
but  this  is  injurious  to  their  fast  sailing,  and  is  therefore  more  objectionable  during  war;  while  sharp- 
built  ships  of  other  ports  and  countries  avoid  going  where  they  are  to  lie  aground.  The  expediency, 
and  almost  necessity,  of  a wet  dock  in  the  Clyde  thus  becomes  every  year  more  apparent;  and  the 
state  of  repair  of  the  east  and  middle  quays  of  the  present  harbour  is  said  to  be  such  as  to  require  a 
large  expenditure  for  repairs,  unless  additional  accommodation  be  provided. 

Since  my  plan  was  made  some  alterations  have  been  proposed  which  it  is  my  duty  to  state.  The 
first  is  in  the  depth  of  the  lock,  which  I proposed  to  have  20  feet  at  the  high-water  of  spring  tides 
and  17  feet  at  that  of  neap  tides.  It  has  been  proposed  to  add  3 feet  to  this,  making  23  feet  in 
spring  .tides  and  20  feet  in  neap  tides,  so  that  vessels  drawing  20  feet  may  enter  and  go  out  at  all 
times.  For  the  same  reason  it  has  been  proposed  to  deepen  the  dock ; but  it  appears  to  me  unneces- 
sary to  carry  this  increase  over  the  whole  surface.  My  idea  therefore  is  to  give  the  additional 
depth  to  a few  berths  on  the  north  side.  These  alterations  may  add  about  3000/.  to  the  estimate. 

The  propriety  of  adding  to  the  width  of  the  entrance-lock,  so  as  to  make  it  capable  of  receiving 
the  largest  steam-vessels,  was  discussed ; but,  on  comparing  the  advantages  with  the  expense,  has 
been  thought  inexpedient.  The  lock  was  proposed  to  be  38  feet  wide;  an  addition  of  7 feet  would 
be  necessary  for  the  largest  steamer. 

The  most  important  alteration  of  all  that  have  been  proposed  is  the  extension  of  the  river-wall  to 
deep  water,  and  sinking  the  wall  so  low  that  ships  of  heavy  burthen  may  approach  and  leave  at  all 
times  of  all  tides.  The  river-line,  as  before  proposed,  and  that  now  suggested,  are  both  shown  upon 
the  accompanying  plan.  I have  no  hesitation  in  saying  that  the  alteration  here  proposed  would  form 
a most  important  improvement,  and  would,  to  say  the  least,  make  the  accommodation  inferior  to 
none  in  the  kingdom.  Indeed  I am  not  aware  of  a dock  anywhere  possessing  such  an  advantage. 

Its  utility  to  the  trade  of  the  Clyde  would  be  very  great  indeed,  and  it  would  be  taking  the  full 
advantage  of  the  natural  depth  of  the  river,  by  which  a ship  drawing  18  to  20  feet  of  water  would 
come  up  and  moor  alongside  the  quay  at  low-water,  or  leave  the  quay  after  coming  out  of  the  dock 
in  the  same  manner  at  all  times  of  the  tide.  _ , 

The  first  txpense  of  doing  the  work  prevented  me  from  originally  forming  the  plan  tn  this  manner. 

I proposed  carrying  the  line  of  the  river-wall  a little  beyond  low-water,  and  down  only  to  that  level, 
with  sheet-piling  in  front.  This  I am  ready  to  admit  to  be  very  inferior  to  the  deeper  and  more 
extended  plan,  and  not  to  be  defended,  except  on  the  score  of  expense,  and  I may  add,  first  expense; 
for  the  space  which  will  be  formed  between  the  dock  and  the  river  will  be  sufficient  not  only  for  a 
quay  in  front  of  the  river,  and  another  quay  in  front  of  the  dock,  but  also  for  sites  of  warehouses, 
which  from  their  peculiar  situation  must  be  very  valuable,  and  should  go  a great  way  to  compensate 
for  the  additional  expenses.  I may  also  remark  that  the  great  head  of  expense  is  the  foundation  of  a 
dam  to  enclose  the  whole  bay,  and  that  by  means  of  it  every  part  of  the  inner  works  will  be  done  in 
the  dry,  which  is  always  an  important  consideration  with  contractors. 

Detailed  plans  will  be  required  to  enable  me  to  estimate  the  addition  to  the  cost  that  will  be 
caused  by  the  wall  as  above  proposed  ; or  if  plans  and  a specification,  with  tenders  from  contractors, 
be  preferred  to  an  estimate,  they  shall  be  prepared  without  delay  on  my  return  to  London. 

J.  Walker. 


No.  366. 

Report  by  Charles  Atherton,  Esq.,  C.E.,  on  the  best  Means  of  constructing  the  proposed  Bocks. 

March  22,  1833.  Njj  306n6'con_- 

The  Committee  having  been  authorized  to. proceed  with  the  Port  Glasgow  harbour  iniprove-  stri]ctjng'pVOposed 
ments,  on  the  principles  of  the  plan  prepared  and  signed  by  me,  and  dated  at  Glasgow,  2 1st  F ebruary  |30cjjS# 

1833,  but  with  power  to  conduct  the  works  in  such  manner  and  make  such  corrections  as  they  may 
from  time  to  time  deem  advisable  —which  plan,  having  been  duly  considered  by  the  Committee,  and 
matured,  after  much  investigation  and  discussion,  was  submitted  to  the  General  Meeting  of  the 
Trustees,  and  approved  by  them,  as  the  principle  or  outline  of  works,  on  which  a limited  sum  was 
authorized  to  be  expended,  the  practical  details  being  left  under  the  control  of  the  Committee  of 
Management,  as  before  mentioned;  it  now  remains  for  me  to  report  to  the  Committee  as  to  what 
arrangements  ought,  in  my  opinion,  to  be  adopted  for  putting  the  proposed  works  in  immediate 
working  train.  The  present  stage  of  this  business  has,  for  a long  time  past,  been  looked,  forward  to 
by  myself ; and,  knowing  its  vital  importance,  I am  particularly  anxious  as  to  the.  decision  of  the 
Committee  upon  it.  Without  further  preface,  I may  come  at  once  to  the  main  question — whether  the 
whole  of  the  works  should  be  let  under  contract,  or  whether  it  will  not  be  more  satisfactory  to  make 
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Appendix  C.  a distinct  arrangement  for  that  portion  of  the  works  below  low-water  than  contracting  sub 

• the  works  above  low- water.  I am  of  opinion  that  the  Trustees  will  best  serve  their3 ow  S^Uent  ? for 

Port  Glasgow,  making  express  arrangements  for  the  execution  of  that  portion  of  the  work  below  low  1.ntef1'ests  ^ 

No  36C  entering  into  contracts  for  the  superstruction  above  low- water,  after  the  foundation  shall  h™I\,and 
AtheS.ouc.u-  "“»*  »P.  to  tlmt  level.  The  Committee  must,  .t  once.  ...  tl»  S*® 

strutting  proposed  engineer  1S„  P,aceJ  111  conferring  on  this  subject,  if  their  decision  be  made  to  deoend  Illi! 

Docks.  the  force  of  argumentative  discussion ; because  this  is  one  of  the  many  subjects  of  which  r,  tl-0" 

but  absolute  experience  can  duly  teach  the  practical  bearings.  I,  therefore  do  not  paLj  ln? 
upon  the  detail  of  the  basis  of  my  opinion,  but  merely  beg  to  inform  the  Committoeto? 
during  the  execution  of  the  St.  Catherine  Dock  works  in  London,  I was  in  the  service  of 
contractor,  engaged  in  the  practical  department  of  the  work,  much  of  which  was  of  a ' u 
description  to  the  work  now  to  be  performed;  and  I presume  that,  on  this  score,  my  opinion"1^ 
have  more  weight  than  if  I had  been  constantly  engaged  in  one  interest  only  I also  W to  l 
mit,  for  the  especial  consideration  of  the  Committee,  an  instance  which  will,  I am  sure  ha™ 
influence  on  their  decision That  the  River  Clyde  Trustees,  after  having  contracted  ^7? 
several  hundred  feet  of  quay-wall  during  the  last  summer’,  experienced^  Zlh ^ diLS tv 
to  the  foundations  (although  the  contractor  anted,  in  my  opinion,  honourably,  and  did  evelyftln! 
that  could  be  fairly  demanded  of  him)  as  induced  the  Trustees  to  give  the  ioutmetor  a 
to  resign  his  contract  for  the  foundation-works ; and  at  the  present  time  the  River  Clyde  TW 
are  executing  the  foundation-work  of  the  Broomielaw  quays  under  the  direction  of  their  own  offiem 
I therefore  beg  to  recommend  to  the  Committee  on  Port  Glasgow  Harbour  the  adoption  of  X 
following  measures 1st.  that  some  person  who  has  had  many  years’ experience  of  tide-works,  and  i. 
perfectly  acquainted  with  temporary  coffer-damming  and  the  working  of  crab  pilinc-enmS  sad  I 
competent  to  take  charge  of  measurements  and  understands  engineering  drawings  he  annomted  « 
manager  of  works.  2nd  That  the  whole  of  the  works  below  ifw-w.tef  be  Sled uuffl i” 'e„, 
slant  superintendence  of  this  manager.  3rd.  That,  since  nearly  the  whole  of  the  worts  below  low 
water  consist  of  piling,  the  manager  shall  contract  for  the  labour  of  working  the  engines  will  the 
different  gangs  of  men  at  each  engine,  paying  the  men  a price  per  cubic  foot  for  the  quantity  of 
amber  driven  by  each  gong;  anf  that  no  more  men  shall  be  kept  on  days'  wages  than  iAtolutelv 
necessary  to  erect  the  stages  and  perform  the  necessary  jobbing  about  the  wort  4th.  That  oriS 
be  given  to  Mr.  Atherton  to  procure  six  piling-engines,  in  working  order  complete,  of  the  same  con- 
deHvered  It  r-7'  Broo,“ick»'  Harbour,  provided  that  he  can  procure  them,  to  he 

eloine  t h % Pre™M  to  the  10th  day  of  April,  at  or  under  the  price  of  221  10a  pel 
Urn  5f ' Thf  ■ m e"'en,to  Mr-  Atherton  to  procure  tenders  for  Scotch  fir  piles,  and  2000 

md  slfeh  Md,pl"f : , t°nd.e.rs t0  be  submitted  to  the  Committee  at  their  next  meeting 
6 dfnTt  ta?nw”the6Xo»“  16  f”th7  thmk  ”ecess“ry  for  P“*ttag  fto  works  in  immediate  progresf. 
driw  X.  t ® ’ P S of  thf“  preparatory  measures,  Mr.  Atherton  be  required  to  prepare  the 
S’  lotions,  for  the  direction  of  the  manage 

She? and "“a4!  Committee  ho  authorised  to  consult 

to0ether,  anil  inseit  in  the  public  papers  such  advertisements  as  the  Chairman  may  deem  necessary 
for  the  furtherance  of  the  objects  above  stated,  and  for  bringing  forward  ™nX”S  for  SJ 

I am,  &c., 

Charles  Atherton. 

No.  367. 

po  by  David  Logan,  Esq.,  C.E.,  on  deepening  the  Wet-dock , and  affording  belter  Accommodation 

Gewtlemiw,  s/‘9m- 

soon  iTaSSS  tX”81  tirae  to  mfyoTwisf  to  as 

dXfc  toSe  itI,7uaH.%ra0.“J  Effcct“'  “r11  a“it‘w°  i»  the  present  condition  of  the  wet- 

2ndlv  The  lipct  a, fiiot'  °i  tde  accomra°dation  of  the  largest  class  of  vessels  frequenting  the  port; 

a consti:ucJtion  of  a shed  for  the  protection  of  goods,  as  also  the  VroVev 
Sie  to  ^ +rne?  rTlrede  f°J  th,e  Use  of  the  dock  5 3rdly,  The  practicability  of  affording 
and  the  best  clan  to  « 6 °r^15  T1.6  docks>  ^rom  the  entrance-lock  of  the  wet-dock  westward, 

nnlrtakingsP  accomP^  this;  4thly,  The  estimates  of  the  expense  required  for  the  above 

verse  sections*^  toiT^pf  01?,  these  matters  it  was  necessary  to  take  a number  of  terns- 

^bankment.Ind  the  channel  of  the  river 
tended  its  base  to  a cnnnidpr  to  d dnished  my  drawings  of  these,  the  embankment  subsided  and  ex- 
tion  much  more  suitable  for  f ebreadtb)  becoming  thereby  more  consolidated  and  affording  a founda- 
fore  SSS  to! "J  **  °^ums-  But.  &om  the  material  change  on  it,  I was  obliged,  be- 

plished^I  be<r  to  transmit  mtn^erSe  86  anevv-  Tbis  and  other  preliminary  inquiries  being  accom- 
berate  in vestf ea° io^^Tt hp ans’  and  *»  «*«»*,  explanatory  thereof,  as  the  result  of  a very  deli- 
120  feet  of  the  inner  whirf  ®rs  submitted  to  me.  An  estimate  of  expense  is  also  subjoined.  About 
marked  A and  B on  tip'll  5 . rom  tbe  entrance  lock  westward  (the  extremities  of  this  line  are 
its  front  being  removed  to  tl,P  a,s“®cdent  foundation,  and  will  admit  of  the  soil  close  to 

the P th/^ulred  ,for  a herth  to  one  of  the  largest  class  of  vessels.  But 
alluvial  requires  all  the  Km'l  and  th?  *}  of  the  west  wall>  being  raised  on  piles  driven  on  soft 
depTi^S  ™ Pi;eSeDi  f ^ of  ifc  f0^  ^s  support.  To  remove  that  soil  to  the 

endanger  its  stability  Thw  th^  f ° * kurden  to  i*e  close  to  the  wall  would  most  seriously 

tained8bv  erecting  two  It  ^7°  Can"0t  done  at  P^ent;  but  the  end  in  view  may  be  ob- 
40  feet  long  and°to  nroiepMnt^to^p1118!,^  the  7e!t  llDe  of  the  wet-dock  wall,  each  to  be  at  least 
well  framed ’with  diavonsl  Kph  j 1°C^  30  °f  3*>  feet,  to  be  supported  upon  substantial  piling  and 
to  be  placed  in  front  nf  to  ^ ^racas'  A ^‘rd  platform,  of  like  construction  and  dimensions, 

the  piles  on  which  the  I S jffeh°USe  on  the  s°uth  eide  of  the  dock'  1 wouId  further  recommend  that 
P w ich  the  said  platforms  are  erected  be  cased  with  4-inch  planking  from  the  bottom  of  the 
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dock  up  to  low-water  mark  of  ordinary  tides.  The  space  between  the  planking  and  the  front  of  the 
wharf  wall  to  be  completely  filled  up  with  small  stone,  the  weight  of  which  will  be  an  effectual  sup- 
port to  the  wall  in  front,  nnd  enable  it  to  bear  the  pressure  of  the  made-up  ground  behind.  This  being 
finished,  the  soil  may  be  removed  by  the  dredging-machine  in  front  of  the  platform,  so  as  to  enable 
vessels  of  the  largest  size,  loaded  or  unloaded,  to  be  continually  afloat.  As  the  made-,up  ground  has 
not  subsided  most  probably  as  far  as  it  will,  and  consequently  has  not  yet  attained  its  utmost  degree 
of  consolidation,  it  would  not  be  advisable  to  erect  any  permanent  shed.  A light  wooden  erection 
may  be  sufficient.  I have  marked  on  ilie  plan  a site  for  one.  The  platforms  above  described  should 
be  each  provided  with  a crane,  to  be  of  sufficient  power  for  the  convenient  management  of  heavy 
goods.  I have  marked  on  the  plan  the  proper  position  for  these.  I can  see  no  better  plan  of  pro- 
ceeding in  respect  to  the  outer  side  of  the  dock  wall  than  to  persevere  in  throwing  in  more  rubble, 
in  order  to  raise  the  embankment  to  the  height  from  which  it  has  lately  subsided.  The  space  be- 
tween this  embankment  and  the  back  of  the  wet-dock  wall  will  be,  as  formerly,  a proper  place  to 
deposit  the  stuff  dredged  from  the  dock.  A portion  of  hard  rubbish,  smithy  ashes,  and  the  like,  with 
a quantity  of  brushwood  to  assist  in  binding  these,  should  be  put  in  among  the  layers  of  mud.  Care 
should  be  taken  to  cause  these  materials  to  settle  down  or  cake  most  closely,  and  if  possible  each 
layer  should  be  allowed  a certain  time  to  dry  and  consolidate.  I would  advise  that  no  time  be  lost 
in  taking  up  all  the  piles  driven  by  Messrs.  J.  Gibb  and  Son  for  a foundation  to  the  wall  that  gave 
way,  as  their  present  state  is  most  dangerous  to  the  shipping,  and  the  timber  may  prove  useful  in 
some  of  the  projected  operations.  Before  concluding  this  report,  I take  the  liberty  of  stating  that  the 
outer  embankment  may  still,  from  time  to  time,  sink  a little.  This  should  not  be  viewed  as  of  any 
importance ; each  sinking  of  it  will  become  less  and  less ; a steady  perseverance  in  adding  more  stuff 
will  soon  get  the  better  of  any  subsidence  that  may  now  be  expected,  and  a consolidation  to  be  depended 
upon  will  be  very  speedily  obtained.  The  accompanying  plan  of  the  wet  dock,  with  the  transverse  sec- 
tions, and  the  plan,  elevation,  &c.,  of  the  wooden  platform,  Nos.  1,  2,  and  3,  will  assist  in  making  the 
suggestions  in  my  report  more  fully  and  clearly  understood. 

I have,  &c., 

David  Logan. 

Estimate  of  the  Expense  for  completing  the  several  Works  as  suggested  in  the  foregoing  Report . 


To  three  wooden  platforms  for  wharfage 

. £ 1000 

To  three  cranes  for  ditto  ..... 

250 

To  a shed  for  the  protection  of  goods 

200 

To  making  up  the  rubble  slope  .... 

500 

To  dredging  in  the  dock  and  embanking  the  ground 

400 

£ 2350 

The  Harbour  Trustees,  Port  Glasgow.  David  Logan. 
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Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads 
of  Income. 

1841 

1843 

1843 

Heads 

of  Expenditure. 

1841 

1843 

1813 

£.  j.  d. 

£.  s.  d. 

£.  a d. 

£.  s.  d. 

£.  s.  d. 1 

£.  s.  d. 

Harbour  dues 
Shed  and  crane 

1873  2 6 

984  19  9 , 

1433  0 5 

Salaries,  &c.  . . 

165  1 10 

130  9 3 

155  C 9 

dues  . . . 

Sale  of  ballast  . 

322  14  9 
35  13  10 

111  0 3 
19  13  8 

106  9 2 
18  2 4 

harbour  & dock 
Advertising  and 

812  15  6 

454  6 0 

438  10  11 

Kent  .... 

100  0 0 

100  0 0 

95  7 8 

general  charges 
Interest  . . . 

2 16  8 
1687  10  5 

2 7 11 
1647  10  10 

1 0 O 
1656  17  4 

Total  . £ 

2331  11  1 

1215  13  8 

1052  19  7 

Total  . £ 

2668  4 5 

2-234  14  0 

2251  15  0 

Dues  levied  under  Act  passed  1830. 

Mich.  Mathers,  Pro  Treasurer. 
Debt  due  on  the  1st  of  January,  1847,  36,5821. 
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Answers  to  printed  Queries  from  Port  Glasi 

Port  Glasgow  lies  on  the  south  side  of  the  Clyde,  at  18£  miles  below  Glasgow  Bridge,  ana  nas 
good  anchorage  off  it  in  18  feet  at  low-water,  and  28  feet  at  high-water  spring  tides.  It  has  two 
artificial  tidal  harbours  of  3j  acres  each,  and  one  wet  dock  of  10  acres  in  extent.  Entrance  of  harbours 
is  130  feet  wide,  and  faces  the  north-east ; the  entrance  of  wet  dock  is  53  feet  wide,  and  faces  east,  and 
is  entered  by  a lock  having  14  feet  depth  on  the  sill  at  low  water.  Depth  outside,  at  entrance  of  har- 
bours and  locks,  10  feet.  Spring  tides  rise  10  feet,  neaps  to  8 feet;  extreme  tides,  15  feet,  measured 
by  a self-registering  tide  gauge,  the  invention  of  Mr.  John  Wood.  There  are  3 building-yards,  employing 
about  150  shipwrights;  one  graving-dock,  *70  feet  wide  ; width  of  gates,  32£  feet.  Two  quay  cranes  for 
tons  each.  Extent  of  wharfage,  4,720  feet  available,  1,570  feet  not  yet  built.  The  quays  are  built 
of  freestone,  and  neither  they  nor  timber  piles  are  bored  by  any  worms.  A deposit  of  about  12  inches 
annually  takes  place,  which  is  kept  free  by  a steam-dredge  of  20-horse  power,  which  raises  about  200 
tons  a-day,  at  an  expense  of  2 ^d.  for  dredging,  and  1-J-d.  per  ton  for  depositing,  or  the  whole  under  4 d. 
a-ton.  Supplies  of  provisions,  naval  stores,  and  coal,  abundant,  and  water  led  down  to  the  quays.  The 
tonnage  belonging  to  the  port,  including  steamers,  13,009. 
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Foreign  arrivals,  91  ships  of  41,670  tons,  with  1,770  men ; departures,  79  ships  of  39,694  tons  • 
1,740  men.  Coasting  arrivals  and  sailings,  374  vessels,  of  10,000  tons;  regular  traders  74-  ’ 

300  vessels.  The  population  is  about  7,500,  and  the  seafaring  portion  450.  The  best  charts  and  & i ’ 
must  he  the  Admiralty  Surveys  recently  made  by  Captain  Robinson,  Lieutenant  Bedford,  and  the  0fH  * 
of  the  “ Shearwater,”  and  it  is  very  desirable  that  they  should  be  published  as  early  as ’possible  fnrTi^ 
benefit  of  navigators.  1 ’ tne 

The  harbours  by  Act  of  Parliament,  17th  June,  1830,  which  names  as  trustees  the  corporation  f 
Glasgow,  50  in  number,  together  with  6 members  of  Port  Glasgow  Town  Council,  and  5 merchants  3 °f 
whom  reside  in  Glasgow.  There  is  a harbour-master,  but  no  resident  engineer.  The  pilots  act  unde  01 
joint  Glasgow  and  Greenock  Pilot  Board,  and  are  considered  sufficient.  The  harbour  trust  maint  ' * 
1 light  on  the  pier,  with  7 burners ; 1 red  fixed  light  at  harbour  entrance,  and  1 shore  li-dit  a mil e 
east  of  harbour ; gas  is  burned  in  the  two  former,  oil  in  the  latter.  Annual  cost,  50?.  The  re™„  » 
in  1846  was  2,505?. ; debt  on  2nd  February,  1847,  was  36,582?.,  of  which  13,000?.  is  preferable  and 
bears  5 per  cent,  interest;  postponed,  23,582?.,  of  which  last  item  the  corporation  of  Glasgow  is  creditor 
to  the  extent  of  10,000?.,  the  remaining  13,582?.  being  due  to  parties  in  Port  Glasgow.  Total  amount 
empowered  to  raise,  74,464?.  About  450?.  are  expended  annually  on  repairs,  but  nothing  has  been  laid 
out  in  improvements  for  many  years. 

The  country  around  Port  Glasgow  is  said  to  abound  in  minerals ; there  is  a freestone  quarrv  half  a 
mile  distant,  from  which  blocks  of  5 tons  may  be  procured.  The  military  defences  of  the  harbours  are 
nil.  The  works  that  are  wanted  for  the  benefit  of  navigation  generally  are  the  removal  of  the  perch 
opposite  the  harbour,  and  thereby  to  enlarge  and  improve  the  anchorage  and  navigable  channel  of  the 
river ; and  for  the  improvement  of  the  harbours,  to  build  a large  graving  dock  to  accommodate  the  shins 
frequenting  the  port,  many  of  which  are  forced  to  go  to  Greenock  ; and  to  complete  the  wet  dock  hv 
repairing  the  gates  and  walls.  ’ ■' 
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Grebnocx. 


No.  354. 

Evidence  taken  on 
the  20th  Oct.,  1846. 


Examining  Commissioner : — Captain  Washington,  R.N.,  F.R.S. 

Present:  Provost  Fairrie,  Walter  Baine,  Esq.,  M.P.,  J.  Tasker,  Esq.,  — Anderson,  Esq., 

T.  Hamlin,  Esq.,  J.  K-  Gray,  Esq.,  Town  Clerk  ; J.  Martin,  Esq.,  Chamberlain  ; T.  0.  Hunter, 

Esq-,  Agent  for  Lloyd’s;  Captain  Shannon,  Captain  M'Intyre,  Captain  J.  Allen,  Harbour 

Master  • — Blair,  Esq.,  J.  B.  Cumming,  Esq.,  Lloyd's  Surveyor  ; Mr.  W.  Alison,  John  Miller, 

Pilot,  and  several  other  pilots  and  sailors. 

Provost  Fairrie,  in  introducing  the  Commissioner  to  the  meeting,  which  had  been  called  by 
public  advertisement  at  his  request,  said  that  an  opportunity  would  be  afforded  for  any  having 
complaints  to  make,  and  for  those  who  could  furnish  information  that  might  be  of  use,  to  do  so.  He 
might  mention  that  he  was  glad  of  the  opportunity  thus  furnished  to  refute  a passage  in  a report  of  the 
Commissioners  of  the  Tidal  Harbours,  in  which  it  was  said  that  there  had  been  an  improper  expen- 
diture of  money,  — that,  in  fact,  the  money  expended  in  improving  the  lower  ports  on  the  Clyde  had 
been  thrown  away.  He  had  no  doubt  they  would  be  able  to  remove  that  impression,  and  show  that 
it  was  at  best  but  very  questionable  whether,  if  less  money  had  been  expended  on  the  river  and  more 
on  the  improvement  of  the  lower  ports,  it  might  not  have  been  more  to  the  advantage  of  all  parties. 
The  Clerk  to  the  Trust  would  exhibit  and  explain  the  minutes,  and  the  Treasurer  would  show  the  state 
of  the  accounts  of  the  Trust.  Evidence  would  also  be  given  of  the  capabilities  of  the  port — as  to  the 
insufficiency  of  the  present  harbours  for  the  trade — and  as  to  the  means  adopted  and  now  in  progress 
for  the  increase  of  their  accommodation,  especially  for  vessels  of  a very  large  size. 

The  Commissioner  then  read  and  laid  on  the  table  her  Majesty’s  Commission,  empowering  the 
members  to  take  evidence  on  all  matters  referring  to  harbours,  &c.,  and  on  oath,  if  thought  necessary. 
He  then  stated  that  his  purpose  in  coming  to  Greenock  was  to  inquire  into  the  past  and  present 
condition  of  the  harbours  there,  as  well  as  into  their  future  capabilities.  They  were  aware  that  in  the 
progress  of  railways  easy  access  was  constantly  sought  to  the  deep  water,  and  their  operations  rendered 
it  necessary  to  have  perfect  knowledge  of  the  state  of  the  harbours.  The  references  to  Greenock  in  the 
report  alluded  to  by  the  Provost  were  only  meant  to  illustrate  the  necessity  of  enquiry  and  controul. 
No  opinion  could  have  been  given  without  hearing  what  might  be  said  here,  and  his  appearance  that 
day  and  the  inquiries  he  should  make,  would,  he  was  confident,  disprove  any  slight  being  intended  to 
Greenock. 

The  Provost,  in  case  it  might  be  thought  he  had  exaggerated  matters,  would  read  the  paragraph 
referred  to : — 

“ That  weirs  have  been  permitted  across  the  river,  nay,  sanctioned  by  Act  of  Parliament,  so  as  to 
prevent  the  flow  of  the  tide  above  the  city,  and  stop  all  navigation  above  the  bridges  ; that  a conside- 
rable expense  for  dredging  might  have  been  saved  if  the  natural  flow  of  the  tidal  water  had  been 
properly  directed  ; that  the  harbour  space  might  have  been  enlarged,  and  the  general  depth  of  water 
throughout  the  river  increased  : and  that  with  all  these  improvements  the  dues  on  shipping  might  have 
been  lightened,  and  the  ports  of  Greenock  and  Port- Glasgow  at  the  mouth  of  the  Clyde  might  have 
been  spared  a large  expenditure  in  the  construction  of  docks  made  in  expectation  of  traffic  which  it  is 
not  probable  will  ever  now  he  realized.” 

Commissioner. — Then,  Mr.  Provost,  let  it  be  our  business  this  day  to  disprove  anything  that  may 
appear  wrong  in  that  statement. 

John  Kerr  Gray,  Esq.,  Town  Clerk,  examined  Had  been  upwards  of  twenty  years  connected  with 
the  Harbour  Trust;  his  duty  was  to  attend  and  take  minutes  of  meetings  of  that  body — to  advise  the 
Magistrates  and  other  Trustees,  and  to  transact  all  the  legal  business  ot  the  Trust.  He  produced  the 
minute  books  of  the  Trust,  and  also  the  minute  books  of  the  committees,  which  were  examined  by 
Captain  Washington.  He  then  produced  the  different  Acts  of  Parliament,  regarding  the  town  and 
harbours,  and  stated  that  the  first  Act  of  Parliament  relating  to  the  harbours  of  Greenock  was  the 
private  statute  of  the  24th  Geo.  II.,  obtained  by  the  superior  of  the  town,  and  the  inhabitants  thereof, 
for  levying  a local  duty  on  ale  and  beer,  for  completing,  among  other  undertakings,  the  harbour  which 
had  been  begun  to  be  erected  by  voluntary  subscription  about  the  year  1705.  The  persons  by  whom 
the  duty  was  administered  were  called  Trustees,  and  were  named  in  the  statute  referred  to.  The  next 
Act  of  Parliament  was  the  13  Geo.  III.,  cap.  28,  which  vested  the  harbour  in  the  Baillies  and  Town 
Council,  and  their  successors  in  office.  The  Baillies  and  Council  were,  by  a charter  from  the  superior 
of  the  town,  annually  appointed  by  the  feuars  or  proprietors  of  houses  in  the  burgh,  until  the  passing 
of  the  Burgh  Reform  Bill  in  the  year  1833.  Certain  commissioners  were  by  the  statute  13  Geo.  III. 
appointed  to  co-operate  with  the  Trustees.  By  subsequent  statutes  the  number  of  Trustees  was 
increased.  In  virtue  of  the  Act  13  Geo.  HI.,  power  was  given  to  borrow  5,000 1.  Several  clauses  of 
this  Act  have  been  repealed  by  subsequent  Acts;  further  powers  were  asked  from  and  sanctioned  by 
Parliament,  particularly  the  Act  5 Viet.  cap.  54  ; power  was  obtained  to  borrow  220,0001.  Under 
authority  of  this  Act  the  new  harbour,  designed  by  Joseph  Locke,  Esq.,  now  being  constructed  at  the 
east  end  of  the  town,  was  contracted  for,  the  contractors’  estimate  for  which  is  90,000/.  There  is  also 
a retaining  wall  now  in  the  course  of  erection  to  the  westward  of  the  present  harbours,  the  expense  of 
•which  will  be  11,000/.,  and  which  will  extend  to  about  150  feet  beyond  low-water  mark.  The 
sanction  of  the  Admiralty  for  these  works  was  applied  for  by  Mr.  Locke,  and  had  been  obtained. 
The  plans  were  now  in  the  hands  of  the  Admiralty. 

The  Commissioner  recommended  that  they  should  be  applied  for. 

Mr.  Gray. — The  bye-laws  authorized  by  the  Acts  had  been  carried  out.  The  dues  on  vessels  were 
considerably  below  what  they  were  authorized  to  charge.  The  Magistrates  were  authorized  to  license 
pilots.  The  Harbour  Trust,  by  the  recent  Acts,  consisted  of  sixteen  members,  chosen  by  the  Parlia- 
mentary electors  as  Councillors,  and  who,  as  such,  are  Harbour  Trustees.  The  only  qualification 
required  is  being  on  the  roll  of  Parliamentary  electors.  Previous  to  the  passing  of  the  Reform  Act,  there 
was  a large  constituency,  consisting  of  the  whole  of  the  feuars,  a very  numerous  body.  There  are 
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cient  accommodation.  These  assumed  the  form  latterly  of  a memorial,  which  is  engrossed  in  the 
minutes.  The  subject  of  further  accommodation  was  remitted  to  the  Harbour  Accommodation  Com- 
mittee, and  was  very  frequently  discussed  by  them,  and  they  reported  to  the  Trust  in  favour  of 
improvement.  The  subject  was  repeatedly  before  the  Trustees,  and  ultimately  it  was  unanimously 
agreed  io  construct  an  additional  harbour,  and  the  other  works  now  in  progress.  Some  discussion  took 
place  in  the  town  some  years  ago  regarding  a breakwater  on  the  bank  opposite  Greenock;  and  is 
referred  to  in  the  Report  by  the  Harbour  Committee.  Powers  were  taken  in  the  last  Act  to  construct 
a breakwater,  subject  to  the  approval  of  the  Admiralty,  which  approval  has  since  been  given.  No 
complaints  have  ever  been  made  regarding  the  management  by  the  Trustees  of  the  harbours ; if  so 
they  would  have  been  entered  in  the  minutes.  Eight  members  of  the  Trust  form  a quorum,  and  they 
meet  once  a month,  regularly — more  frequently  if  business  arise.  It  was  his  duty  to  attend  all 
meetings  of  Trustees  and  of  Committees,  and  keep  their  minutes.  He  handed  in  his  note  and 
minute-books  and  letter-book,  in  which  all  letters  arc  preserved. 

The  Commissioner  said,  so  far  as  he  could  judge,  on  a cursory  inspection,  he  found  the  books 
well  and  carefully  kept. 

Captain  Archibald  Shannon  examined— Has  been  Collector  of  Harbour-dues  at  Greenock  for  ten 
years,  and  has  been  acquainted  with  the  port  from  his  youth.  There  was  a progressive  increase  in 
the  receipts  of  dues  up  till  1842,  when  there  was  a very  severe  depression,  which  continued  till  1844; 
since  then  there  has  been  again  a gradual  increase.  In  1843  there  was  also  a large  reduction  in  the 
rate  of  dues.  He  was  not  at  the  moment  prepared  to  state  the  amount  of  receipts  of  dues  for  years 
back,  although  he  had  such  returns. 

Walter  Baine,  Esq.  said  it  might  be  convenient  for  him  at  this  place  to  read  notes  which  he  had 
prepared  of  the  receipts  of  harbour  dues. 

£.  s.  d.  £.  s.  d. 

In  1830  these  amounted  to  11,140  16  7 In  1840  these  amounted  to  15,737  13  8 

1835  „ 13,807  19  8 1841  „ 16,759  18  5 

In  the  years  1842-44  there  was  a very  great  general  depression  of  trade,  and  a consequent  falling  off 
in  the  amount  of  dues.  As  had  been  mentioned,  there  was  also  a large  reduction  made  in  the  rate 
*■  d.  £.  i.  d. 

0 0 In  1845  these  amounted  to  14,564  0 0 

0 0 1846  „ 14,320  0 0 

0 0 


3— 

In  1842  these  amounted  to  14,044 

1843  „ 12,661 

1844  „ 11,526 


always  shipowners,  and  frequently  retired  shipmasters  among  the  members  of  Council.  The  T 
are  also  Commissioners  on  the  harbours,  along  with  nine  gentlemen  paying  at  least  *121.  a vear 
of  haibour  dues,  elected  by  owners  and  part  owners  of  ships  trading  to  the  port,  paying  at  least  3/ eac“ 
annum  of  harbour  dues.  The  Commissioners  sanction  new  works  authorized  by  Trustees,  and  audit  th^ 
accounts.  But  the  Commissioners  seldom  attend  the  auditing  of ‘accounts.  Is  not  aware  what'w 
be  the  effect  of  the  Commissioners’  refusal  to  sanction  works  ; but  if  they  do  not  attend  the  ve°  1 
diets  for  examining  and  certifying  accounts,  a quorum  of  the  Trustees  may,  by  the  Act  50  Geo  Iiry 
doequet  the  books  and  accounts  of  the  Trust.  The  Act  13  Geo.  III.  authorizes  a certain  number  f 
Glasgow  Commissioners  to  be  appointed  ; but  for  twenty  years  none  have  attended.  ° 

The  Provost  remarked  that  there  were  eight  Glasgow  and  nine  Greenock  Commissioners,  elected  hv 
shipowners,  all  gentlemen  paying  dues  at  Greenock.  No  practical  inconvenience  had  ever  arisen  from 
the  existing  law. 

Mr.  Gray  continued — Numerous  representations  were  made  by  shipowners  of  the  want  «r  effi 


. aP?ain  Shannon  continued — The  deduction  was  as  much  as  twenty  per  cent,  on  vessels  engaged 
in  foreign  trade,  and  mads  in  all  a difference  of  2000/.  a year,  being  an  advantage  to  that  amount  to 
tie  shipping  and  to  merchants.  Before  he  was  appointed  collector  of  dues  he  had  been  harbour  master 
*i  *e  Port»  and  "a“  frequently  heard  complaints  of  the  accommodation  for  ships  being  insufficient  for 
the  trade  of  the  port.  Complaints  were  also  made  of  the  kind  of  accommodation — that  the  vessels 
were  not  kept  afloat,  or  at  least  nearly  water-borne.  Is  aware  that  for  this  reason  vessels  have  gone 
o Glasgow  which  would  have  remained  here,  although  there  is  no  better  accommodation  there.  Has 
ear  shipmasters  say  they  would  pay  a higher  rate  were  their  ships  water-borne.  Has  been  at  sea 
since  *804;  is  decidedly  of  opinion  that  a harbour  master  should  be  a practical  sailor;  is  aware  that 
large  adctmonal  accommodation  is  now  in  progress  at  Greenock  for  ships  of  large  burden,  where  they 
will  be  kept  entirely  or  very  nearly  water-borne.  The  bottom  of  the  harbour  is  in  general  soft  clay, 
and  here  is  not  the  slightest  danger  of  vessels  being  injured  by  lying;  long  ships  lie  without  damage, 
as  ey  can  do  so  on  even  ground.  Many  timber  laden  vessels  come  to  the  port;  and  this  trade  is  of 
such  importance  as  to  require  further  accommodation.  A wet  dock  would  be  a great  hindrance  to  the 
timber  trade  ; the  vessels  in  this  trade  are  from  400  to  1100  and  1200  tons.  From  the  small  rise  of 
' , ,£ree-  ’ J “ "ot  fit‘ed  for  wet  docks.  The  port  of  Greenock  is  very  easily  approached  from 
sea  there  is  no  difficulty  whatever,  and  pilots  are  not  required  in  general.  Pilots  are  sufficiently 
?“ ^re  they  fewer  in  number,  there  would  be  employment  for  them.  The  taking  of  pilots 
regular  J J ,mk?  8h°dd  t®  S0)  “ in  London>  Liverpool,  &c. ; but  would  not  apply  this  to 

nean  Si  , d Tl  3 DubI,n*  LiverPooI>  &c-  The  water  in  roadstead  is  from  24  to  12  feet  at 

tn  in  1 !!  Water  for  the  largest  vessels  frequenting  the  port,  at  all  times  of  the  tide 

for  veatk  In  ;h  S d3'  e are  3crew-anchors  (Mitchell’s  patent  screw  moorings)  in  the  roadstead 
t J Tf6Sels  ,freq"ently  lie  in  the  roads  in  severe  gales  in  perfect  safety.  The  Greenock 
Whir  A i°W  W f 3 br?akwater  aoainsC  the  north-east  wind,  the  only  one  that  blows  into  the 
brlskwSpr8  rtf  Vv“? U n°Zhe,  m I*rfect  security  inside  the  harbour,  does  not  think  the  formation  of  a 
in  nf iSr  vn  i"  h eiank  h tbe  esPenss  il  would  cost,  as  the  money  could  be  much  better  employed 
„ The  accommodation  proposed  to  be  afforded  by  the  new  harbours  will  be  6*  acres, 

to  in  r^d;m^atd^Beed^^  are  at  present  not  sufficiently  or  promptly  enough  attended 
to  m regard  to  berthing  The  new  harbour  will  be  sufficient  at  present  without  wet  docks.  The  width 
in  3? it  °f  I!®  harb°Ur  18  t0  be  150  feel>  whlch  he  thinks  a good  width.  There  is  little  depos. 
ji  ifu?  by  rhe  rlVCr ; \l  15  very  easi,y  removed  by  dredging  In  the  new  harbours  there  will 
Sr  y 14  fee,t.of  r,ter  at  low  ,tide>  and  this  depth  will  be  maintained  at  little  expense.  There » 
i“g  macbine  belong!nS?  to  the  Harbour  Trust.  Is  aware  of  a pier  being  about  to  be  erected  by 
the  Railway  Company  to  the  eastward  of  the  harbours.  It  will  not  interfere  with  the  current  of  the 
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iver  if  kept  within  the  line  of  the  present  harbours.  The  current  keeps  close  al  on  g the  face  of  the 
harbour;  the  latter  part  of  the  ebb  flowing  into  the  mouth,  but  does  not  bring  much  deposit.  By  the 
erection  of  a small  wooden  wharf  beyond  the  east  harbour  vessels  are  kept  nearly  afloat  at  all  times. 
Captain  Shannon  here  read  and  handed  in  a return  of  vessels  and  tonnage  for  the  year  ending  5th 
January,  1846 . 


Vessels  from  foreign  ports,  entered  inwards 
Do.  ....  outwards 

Do.  Coasting  . . inwards 

Do outwards 


316 

280 

468 

449 

1513 


Tonnage. 

112,488 

111,476 

69,385 

77,482 

370,831 


Total  .... 

These  are  only  vessels  that  enter  and  clear  at  the  Custom-house,  not  including  steamers  carrying 

passengers,  or  ships  entering  and  departing  coastwise  in  ballast ; were  these  added,  the  numbers  would 
be  doubled.  Steamers,  such  as  those  to  and  from  Liverpool,  taking  in  or  discharging  part  of  cargo 
in  passing,  and  not  clearing  at  the  Custom-house,  are  not  included  in  the  above  return.  In  reply  to 
questions,  Captain  Shannon  repeated  what  he  had  said  regarding  the  want  of,  and  demand  for,  additional 
harbour  accommodation.  When  the  new  harbours  were  completed,  all  ordinary  sized  vessels  would  be 
almost  entirely  water-borne  at  all  times.  Timber-laden  ships  will  be  much  better  accommodated  in  the 
tidal  harbour  than  they  would  be  in  a wet  dock.  It  was  proposed,  lie  understood,  to  appropriate  the 
berths  at  the  mouth  of  the  new  harbours  to  large  deep-sea  steamers,  which  had  to  sail  hence  at  hours  to 
suit  the  tides  at,  and  the  departure  of  trains  from,  Liverpool,  Belfast,  &c. ; for  this  class  of  steamers  a 
wet  dock  was  unsuited,  as  only  at  particular  times  of  the  tide  could  they  get  in  or  out.  Taking  into 
account  all  the  wants  and  requirements  of  shipping,  the  proposed  tidal  harbour  was  much  better  suited 
for  this  port  than  a wet  dock.  If  the  works  be  carried  out  a3  proposed,  he  was  satisfied  it  would  be 
the  best  for  steamers,  and  for  the  discharge  of  timber  from  large  ships.  Many  large  steamers  were 
built  and  fitted  up  with  their  machinery  at  this  port,  some  of  them,  such  as  the  West  India  fleet,  drawing 
with  their  machinery  on  board  12  feet.  In  the  new  harbour  this  may  be  done,  and  the  vessel  afloat  the 
whole  time.  He  was  satisfied  that  the  improvements  now  going  on  were  the  very  best  that  could,  be  had 
for  the  circumstances  and  requiicments  of  the  port.  Railways  were  constantly  progressing  towards  deep 
water;  in  proof  of  this  he  referred  to  the  recent  purchase  by  a railway  company  of  the  Ardrossan  Har- 
bour. The  Caledonian  Company  had  also  purchased  the  Greenock  line  with  the  same  view.  He  .looked 
with  confidence  to  a very  great  increase  of  the  trade  of  this  port  when  the  Greenock  railway  would  be 
connected  with  the  lines  to  the  eastward  of  Glasgow,  in  the  export  of  minerals  of  all  kinds,  especially  iron 
and  coal,  and  indeed  of  traffic  of  all  kinds.  Vessels  never  break  from  their  moorings  in  the  Greenock 
harbours  ; the  easterly  gales  are  most  felt  in  the  harbours  ; but  no  damage  is  ever  done  if  vessels  are 
properly  moored.  Greenock  is  well  supplied  with  graving  (locks,  of  which  there  are  four — two  public 
and  two  private  ; there  were  two  patent  slips,  which  were  removed  by  the  progress  of  the  new  har- 
bours, and  only  one  lias  yet  been  replaced ; there  are  eight  or  nine  building  slips,  besides  those  for 
large  iron  steamers.  There  are  four  large  iron  steamers  now  being  built,  two  by  Messrs.  Caird  & Co., 
one  of  1400  tons,  and  another  smaller,  for  the  Oriental  and  Peninsular  Steam  Navigation  Company  ; 
one,  by  the  same  builders,  for  the  Liverpool  trade,  and  the  frigate  of  about  1700  or  1SO0  tons  for 
Government  by  Messrs.  John  Scott  and  Sons.  The  whole  of  the  steamers  for  the  Halifax  line  have 
been  built  here,  of  wood,  and  their  machinery  built  and  put  in  at  Glasgow  by  Mr.  Napier  ; six  of  the 
Royal  Mail  (the  West  India)  steamers  were  contracted  for  and  had  their  machinery  erected  here,  four 
by  Messrs.  Caird.  & Co.,  and  two  by  Messrs.  Scott,  Sinclair  & Co. ; five  of  them  being  also  built,  and 
the  whole  of  them  equipped  here.  There  is  a very  large  crane  at  the  East  Harbour  for  putting 
machinery  into  vessels:  it  has  been  proved  to  fifty  or  sixty  tons,  and  is  the  most  powerful  in  Britain. 
There  is  the  greatest  facility  of  accoss  from  sea  to  the  river  and.  port.  Vessels  are  more  likely  to  have 
quick  despatch  from  the  lower  ports  than  from  Glasgow,  as  in  the  event  of  change  of  wind,  a few 
days5  detention  may  make  a great  difference  on  the  length  of  passage.  A ship  loaded  to  15  ieet  go>ng 
at  six  miles  an  hour  would  reach  Port-Glasgow  hank  in  three  hours.  Owners  do  not  like  their 
vessels  scraping  along  the  ground  coming  from  Glasgow.  The  depths  outside  the  harbours  here  at 
low  water  are  from  6 to  10,  11,  and  12  feet.  The  harbours  must  not  be  dredged  further;  the  quays 
are  built  on  cassoons  and  piles,  and  every  thing  lias  been  done  to  increase  the  depth  of  water  that  can 
be  done  with  safety.  It  would  not  be  judicious  to  expend  much  money  on  erecting  wooden  quays 
here  outside  of  harbours,  as  has  been  done  at  Dublin,  Liverpool,  &c,,  unless  the  piles  were  copper 
sheathed,  as  there  is  a worm  that  attacks  timber  very  badly.  [In  answer  to  Mr.  Allison,  Captain 
Shannon  said]  The  best  wind  for  leaving  Greenock  for  sea  is  easterly;  this  wind,  which  ib  the  most 
prevalent  at  some  periods  of  the  year,  lessens  the  water  in  the  river  ns  much  as  five  feet ; and  a vessel 
lying  at  the  Broomielaw  loaded  ready  for  sea  drawing  from  15  to  16  feet,  would  have  to  wait  for  a change 
of  wind  to  bring  up  water  enough  to  take  her  down.  Has  known  a vessel  coming  down  lie  in  the  river 
urne  days,  dragged  at  each  tide  along  the  ground  from  place  to  place  ; and  they  have  occasionally  to  lie 
as  long  here  for'water  to  take  them  up  knew  a case  where  a vessel  coming  down  took  the  ground 
suddenly,  and  by  the  power  of  the  steamer  dragging  her,  had  the  wind’ass  taken  out  of  her.  [In 
answer  to  Mr.  Blair,  Captaiu  Shannon  said]  Thinks  the  bank  is  rather  increasing  towards  the  east; 
is  shelving  more,  although  it  is  impossible  injury  can  he  done  to  the  harbours  by  its.  approaching  where 
there  is  such  a current.;  the  deposit  is  caused  by  the  dredging  going  on  above,  and.  can  be  easily  kept 
eiear.  Thinks  that  vessels  take  the  ground  now  more  frequently  than  they  did  thirty  or  forty  years 
*S°*  [In  answer  to  the  Pro'  ost,  Captain  Shannon  said]  The  largest  vessels  thirty,  years  ago  fre- 
quenting the  harbour  were  420  tons  ; the  largest  now  are  1200  tons  ; this  should  certainly  account  for 
their  more  easily  grounding ; much  that  was  said  about  the  increase  of  the  bank  is  mere  fancy,  as 
People  have  no  data  to  judge  by  ; it  is  only  within  a few  years  that  proper  plans  have  been  made,  nnd. 
correct;  soundings  taken  ; those  formerly  used  were  made  in  far  too  general  a way.  [Mr.  load  aikea 
it  Uipta  n Shannon  did  not  think  that  the  improvements  now  going  on  would  have  been  better  to  the 
westward?]  Captain  Shannon  said  that  vessels  could  have  got  more  easily  to  sea  from  the  westward, 
anil  there  was  a greater  depth  of  water  there.  [In  answer  to  the  Provosi,  Captain  Shannon  said]  lie 
was  decidedly  of.  opinion  that  the  west  site  would  not  have  been  equa'ly  convenient  for  vlie  tnnber 
hade;  would  have  beeu  unsuitable  for  the  Greenock  Railway ; unsuitable  for  the  Caledonian  traffic  ; 
and  inconvenient,  for  the  passengers  by  the  large  steamers  ; is  decidedly  of  opinion  that  the  east  site  is 
ln  a"  respects  the  most  suitable  for  the  wants  of  the  trude  of  the  purt.  The  bank  shows  no  disposition 
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to  encroach  on  the  west  aide.  [In  answer  to  Mr.  Arbuckle]  Thinks  the  erection  of  a breakw 
Garvel  or  Gemmell’s  Point  would  be  apt  to  turn  the  channel,  and  perhaps  send  the  water  3 er°n 
the  other  side  of  the  bank.  0Ter  to 

Captain  James  Allen — Has  been  acquainted  with  the  port  for  43  years;  for  many  years 
manded  vessels  sailing  out  of  Greenock,  and  is  now  harbour-master  : since  he  recollects  there  hq«  t.00”1' 
great  increase  in  the  foreign  trade.  The  channel  between  the  quays  and  the  bank  is  gettin"-  dj.6*10  a 
caused  by  the  greater  scour  of  the  river:  the  flood  tide  at  first  runs  about  three  miles  an  hour  - aejer’ 
the  lust  of  the  ebb  about  five  knots  an  hour ; the  water  during  the  ebb  runs  along  the  quays  ; the  tid>  ** 
the  last  of  the  ebb,  when  there  has  been  heavy  rain  or  much  snow  melted,  brings  down  some  d'&t 
from  the  upper  districts;  but  not  much,  and  is  easily  kept  from  increasing.  During  the  last  ei  hi 
years  has  heard  many  complaints  of  want  of  accommodation  for  the  shipping  at  Greenock.  Th 
present  harbours  have  been  dredged  as  far  as  could  be  done  with  safety ; indeed,  it  was  believed*  that  6 
part  of  the  quays  was  moved  at  the  foundation  in  the  course  of  the  dredging  operations.  Driving 
piles  under  them  would  have  a bad  effect  by  shaking  the  foundations  and  making  the  quays  come  out 
The  harbours  now  being  constructed  would  afford  great  accommodation  ; they  would  supply  berthage  fo 
eighteen  large  ships,  one  tier  deep  along  the  quay  wall.  The  works,  so  far  as  he  could  judge  were  not 
going  on  vigorously;  understood  they  were  to  be  finished  in  March,  1S48;  did  not  see  much  prospect 
of  that  unless  measures  were  taken  to  push  them  on  more  actively  than  they  had  yet  been;  the  works 
were  carried  on  partly  by  hand,  and  partly,  the  soft  part,  by  the  dredging-machine.  Mixes' much  with 
shipmasters,  and  thinks  that  a wet  dock  would  be  more  generally  acceptable  than  a tidal  harbour  ■ has 
heard  of  complaints  of  injury  to  the  vessels  in  the  harbour  ; was  never  examined  by  the  engineer'as  to 
his  opinion  regarding  the  new  harbour  ; has  kept  a gauge  for  some  years ; lent  the  record  to  Mr 
Errington,  civil  engineer,  who  had  not  returned  it;  there  has  been  a gauge  kept  in  the  East  harbour 
for  some  time,  by  Commander  Robinson,  of  Her  Majesty’s  steamship  Shearwater,  for  some  purpose 
connected  with  the  surveying  of  the  river ; Mr.  Thompson,  C.E.,  also  kept  one  when  making  his 
survey  ; they  are  reduced  to  a datum  line  on  the  dock  gates ; spring  tides  10J  to  11;  neaps  84  to  9 • 
wmds  have  a most  material  effect  on  the  tides,  making  a difference  of  from  3 to  4 feet  all  up  the  Clyde  • 
has  seen  repeatedly  vessels  for  Glasgow  detained  at  Greenock  from  want  of  water  to  carry  them  up  the 
river ; seldom  or  never  has  a ship  neaped  here.  The  bank  has  increased  somewhat  to  the  east,  but  can 
never  block  up  the  passage,  there  is  so  strong  a scour  in  the  river,  and  the  channel  on  the  other  side  is 
now  filling  up ; vessels  used  formerly  to  pass  up  and  down  on  the  other  side  of  the  bank  ; none  can  do  so 
now;  this  he  ascribes  to  the  dredging  going  on  above*  Greenock.  A breakwater  on  the  bank  might  do 
good  in  saving  the  outside  of  the  harbours,  especially  in  high  tides  and  easterly  gales,  and  a breakwater 
on  Garvel  Point  would  do  harm,  as  it  would  probably  again  open  up  the  north  channel,  and  throw  the 
current  out  of  the  present  channel.  To  construct  a breakwater  on  the  bank  would  cost  a great  deal  of 
money,  which  might  probably  be  the  reason  for  its  not  being  done.  The  construction  of  the  harbours 
o the  east  is  decidedly  the  best  for  the  good  of  the  town ; to  the  westward  would  not  at  all  suit  the 
rai  road,  or  the  establishments  for  manufacturing  marine  machinery,  &c.  (those  larger  works  being  all 
p ace  near  the  east  harbour),  putting  machinery  into  steamers  for  instance.  Ships  would  have  easier 
access  to  sea  from  the  west,  and  the  bank  is  at  a greater  distance ; but  this  is  of  less  importance,  as 
near  y ail  vessels  are  now  taken  out  and  in  by  tugs.  Knows  nothing  of  the  new  railway  quay;  if  thrown 
•/}.  ar  out  7(ould  be  most  prejudicial  to  the  present  harbours  by  throwing  off  the  scour  of  the  river 
ique  y , i an  open  pier,  would,  of  course,  do  less  harm  ; would  be  very  much  disposed  to  encourage 
rai  ways  approaching  the  sea  ; no  doubt  the  purchase  of  the  Greenock  line  by  the  Caledonian  Company 
e,°  £rfat  advantage  to  the  harbour  by  bringing  more  traffic  here ; goods,  especially  minerals,  would 
broug  in  arge  quantities  to  Greenock  for  shipment.  There  are  four  very  fine  graving  docks,  the 
d?ck  at  th,e  f?Q‘es  is  38  feet  6 wide;  the  old  dock,  32  feet;  Mr.  Steele’s,  38  feet  6; 

- _ , co»  s'  a ver.v  i'ttle  less.  Some  of  them  are  able  to  take  in  the  largest  steamers,  the  paddle- 
hppo  „ em“i7  °f  jVCT  l,ke  t0P  lbe  Sates-  The  Royal  West  India  Mail  steamers,  1800  tons,  built 
Lfsj  °V  c°PPered  'n  tbese  docks.  Their  machinery  was  made  by  Messrs.  Caird  and 
„„ , es.sIsl  Sinclair,  and  Co.,  and  put  in  by  the  large  crane  on  the  East  India  quay,  which 
the  r°m.  0 tons  ’ there  is  none  equal  to  it  in  Great  Britain.  [Captain  Allen  then  enumerated 
Ste®me™ n®w bui't here.]  The  Halifax  steamers  have  all  been  built  in  the  Clyde,  under 
. . i rom  aPier  ofGlasgow,  who  builds  the  machinery,  and  puts  it  on  board  there,  and  is  reported 
_•  °wner  m the  Company.  Has  frequently  known  and  seen  great  injury  done  to  ships  in  the 

, , irJ®  °.w ° loaded,  getting  aground  on  shoals  and  dykes ; has  repeatedly  seen  vessels  have  their 
Z",  “S  „”ocked  get  hogged,  and  otherwise  injured.  The  Molmwk  was  mnch  injured  in  thir 
sfimp  (i  aVe  rePeJatedly  bad  to  comc  in  here  to  discharge  and  go  into  dock.  The  Glenhervie  was 
un  9bf.et^0^ini|C  j damaSed)  and  was  assured  she  had  never  touched  the  ground  but  in  the  river  going 
dr-pn  wn tor  • rt,  °C  • • e'  v . Powners  are  naturally  disposed  to  keep  their  vessels  where  they  can  have 

intorpctorl  ru*  18  an  *!lc  . all?n  among  shipmasters  to  stop  here  unless  when  owned  by  persons  much 
the  msp  psppv  Jk^°W  .GmnS  iacreased  accommodation  would  increase  the  trade  ; this  heJound  to  be 
keenino-  mu  ,.*°u.rteen  f«et  depth  could  be  easily  kept  in  the  new  harbour  by  dredging  and 

that  a flnafino-  1,  ^ mstances  are  allowed  to  run  into  the  present  harbours.  Is  of  opinion 

Jhe.  ****»•  ™ ■■<*&  -<  injured  by  lying  on  the 


thp  rato  V * ‘ r b “‘ureasea  accommodation  would  increase  the  trade  ; this  heJound  to  be 

keeuino-  mu  , Tourteen  feet  depth  could  be  easily  kept  in  the  new  harbour  by  dredging  and 

keepng  uni  sewers  which  msome  instances  .reallowed  to  rv-  *>■ * t.  .f.ii.. 

harbour  would  be  the  best.  The  Eglintm 

is  less  n’t  riiibKn  ft,”®  okerbauIed  in  l^r-  Steele’s  dock,  the  owners  made  complaints.  The  rise  of  water 
wet  docks  herp  ^ ^ n°doubt  meanB  might  be  taken  to  overcome  the  difficulty  of  having 

the  new  harblt  “ 1 I * mSe-  . [In  aLn?wer  ,0  the  Provost, ’Captain  Allen  saicl]_He  was  aware  that 
timber  laden  W a Put  UP  ahiefly  lor  the  accommodation  of  large  vessels,  most  of  which  are 

out  from  1 HO  tn  l?™  T<i!n  * j”  to  ^0UIteen  ships  discharging  timber  at  one  time ; these  would  put 

such  as  not  m ,d  f?  ”¥*  ’ Woultl  *st  tbe5e  »“*  lookful  by  lockful ; the  father  at  limes  is 

would  do  so  adm,,oftlmber  b“"S  amoved,  which  would  soon  block  up  a dock;  a week's  discharge 

Mr  Z.  •?  *<>"  a tidal  harbour  to  be  preferable. 

Hn  answer  S l ff  w?“ld  apPj?  “ “">»*  »Sa™‘  a tidal  as  a floating  harbour. 

16  to  22  fPPf  , T dd’  °aptaiLn  f llen  s^d]— In  Liverpool  vessels  of  all  tonnage,  drawing  from 

noroomfor  ih^in^16  Pl  1 mth  bow  “>  the  quay,  and  the  timber  hauled  ashore;  there  was 
the  timber  im  j doDA  bere’  and  11  W0Md  be  much  more  expensive,  as  not  above  one-twentieth  of 

wheS  d -MS  used  here;  the  remainder  being  floated  to  Glasgow  and  else- 

more  room  Z d nPeT ; ’S  Z aware  of  the  at  Liverpool,  but  must  be  much  greater;  no 

more  room  could  have  been  taken  at  the  east.  The  width  of  the  entrance  of  rhe  new  harbour  was  at 
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fi  t intended  to  be  made  100  feet;  but  he  understood  it  had  been  increased.  The  entrance  of  the  Appendix  C. 

TS  ent  east  harbour  is  150  feet ; of  the  west,  120  ; has  at  present  often  to  keep  ships  at  the  entrance  of  

the  harbours  from  want  of  accommodation  within.  With  an  east  wind  there  is  a slight  motion  among  Greenock. 

. j in  the  harbour  ; does  not  think  it  desirable  that  the  entrance  should  be  wider  than  100  feet.  No~370 

S The  Provost  explained  that  it  was  proposed  to  use  the  entrance  to  the  new  harbour  as  berths  for  Evidence  tflke'„  on 
large  steamers,  to  admit  of  their  going  to  sea  at  all  times  of  the  tide  ; for  this  purpose  it  was  considered  the  20th  0ct>  1840i 
desirable  to  make  the  width  150  feet. 

Captain  Allen  continued — Has  known  one  or  two  instances  of  ships  breaking  loose  in  the  harbours ; 
but  no  damage  was  done  ; the  pawls  are  all  firm  and  good.  There  are  six  screw  anchors  placed  by  the 
Water  Trustees  in  the  roadsteads,  30  feet  into  the  ground,  as  far  as  the  metal  would  permit ; one  or  two 
have  come  up  from  having  fallen  in  with  veins  of  soft  mud  ; some  of  them  within  the  harbours  have 
been  down  fourteen  years ; those  of  the  larger  size,  three  years.  The  approach  to  Greenock  from  sea 
is  perfectly  easy,  buoyed  and  lighted  the  whole  way ; the  part  below  Greenock  is  under  the  charge  of 
the  Cumferay  'Lighthouse  Trust,  managed  at  Glasgow,  and  is  sufficiently  done.  Attends  board 
meetinn-s  when  called  on,  and  if  he  requires  anything  he  applies  to  them  ; does  not  allow  ballast  to  be 
thrown°into  harbour ; enforces  byc-laws,  but  they  have  not  been  posted  up  for  some  years,  being  out 
of  print;  has  repeatedly  applied  for  copies,  but  unsuccessfully. 

The  Commissioner  recommended  Captain  Allen  to  make  another  application,  as,  if  anything  went 
amiss,  he  as  Harbour  Master  would  he  (he  person  applied  to.  Unless  they  were  posted  up,  in  com- 
pliance with  the  Act  of  Parliament,  no  penalty  could  be  enforced. 

Captain  Allen  continued — Parties  refuse  to  comply,  not  having  them  to  guide  them.  The  harbours 
are  mostly  crowded  on  the  return  of  vessels  from  the  spring  voyages  in  June,  July,  and  August,  and 
a<rain  after  the  fall  voyages  in  November  and  December. 

°The Commissioner  asked  if  Captain  A.  was  aware  that  a wet  dock  must  have  caused  much  greater 
expense? 

Captain  Allen. — It  is  so  said  : but  of  this  he  was  not  a judge. 

Mr.  Blair  asked  if  Captain  A.  considered  it  judicious  to  expend  120,000/.  on  the  erection  of  a har- 
bour for  the  use  of  timber  exclusively  ? 

Captain  Allen  was  not  prepared  to  give  any  opinion. 

The  Provost.— Captain  Allen  was  aware  of  the  great  amount  of  shipping  connected  with  the 
importation  of  timber  that  came  to  the  port,  did  he  not  think  it  proper  to  expend  that  amount  to  pre- 
vent it  leaving  the  port?  . , 

Captain  Allen. — Decidedly.  The  east  harbour  would  also  be  most  convenient  for  large 
steamers  getting  in  machinery  ; the  most  suitable  for  deep  sea  steamers  that  chose  to  remain 
here  rather  than  go  up  the  river;  and  the  best  for  the  Caledonian  traffic,  and  for  passengers 
generally. 

Mr.  Blair  asked  if  Captain  A.  had  ever  been  at  any  port  where  such  a sum  as  was  now  proposed 
had  ever  been  laid  out  in  constructing  a tidal  harbour?  or  had  ever  been  in  any  port  where  a tidal 
harbour  had  been  constructed,  excavated  to  the  depth  of  13  feet? 

Captain  Allen  could  not  say.  ...  , 

Mr.  Blair  said  there  would  be  great  difficulty  in  making  and  maintaining  such  a aepth. 

The  Commissioner  said  this  was  a public  Court,  and  be  would  be  glad  to  hear  whatever  could  be 
said.  He  might  remark,  however,  that  the  Trustees,  who  had  heard  all  that  could  be  said  upon,  and 
had  maturely  weighed  the  subject,  and  who  also  knew  precisely  the  state  of  their  funds,  had  much 
better  opportunities  of  forming  a correct  judgment  than  any  individual  who  had  not  the  same  means 
of  judging. 

Mr.  Bi.air  said  he  held  that  the  Trustees  had  not  done  their  duty,  as  the  harbour-master  had  not 
been  examined  by  them.  . 

Captain  Allen. — In  saying  so,  Mr.  Blair  is  quite  mistaken  ; he  had  been  frequently  examined  by 
the  Trust  and  by  the  Harbour  Accommodation  Committee,  and  bad  turnished  them  with  numerous 
reports  and  plans  of  what  lie  thought  most  suitable.  [In  answer  to  the  Commissioner,  Captain  A. 
said]  Montreal  traders  and  other  vessels,  drawing  from  15  to  16  feet,  had  often  to  stop  here  lor  eight 
days  waiting  for  water ; they  were  often  detained  14  duys  coming  down,  sometimes  lying  aground  in 
very  bad  places  ; this  was  within  his  own  observation;  the  Fanny,  Capt.  Harrower,  besides  others,  after 
grounding  coming  down  the  river,  had  to  discharge  and  go  into  dock  here.  He  thought  the  dues  too 
light  here;  it  was  not  possible  to  makegood  harbours  and  keep  low  dues;  but  of  course  ship-owners 
and  merchants  were  well  pleased  with  the  low  dues.  In  Glasgow  the  dues  on  ships  are  light,  while  on 
goods  they  are  as  high  as  Is.  6d.  per  ton  ; ships  laid  up  at  Glasgow  pay  so  much  per  six  months ; 
here  no  additional  charge  is  made  though  they  should  lie  till  they  rot. 

John  B.  Cummins,  Esq.— Is  Lloyd’s  Surveyor,  and  has  been  so  for  nearly  13  years.  His  duty 
is  to  attend  to  new  ships  building,  and  to  ships  under  repairs,  and  report  them  to  the  Committee 
of  Lloyd’s  Register  at  London  for  classification.  Was  nearly  30  years  at  sea ; has  known  something 
of  Greenock  harbours  all  his  life,  and  remembers  seeing  a particular  ship  being  built  there  in  1793. 

The  shipping  of  Greenock  has  greatly  increased  since  that  time.  Ever  since  his  appointment  as 
Lloyd’s  surveyor,  has  transmitted  to  London  monthly  returns  of  all  ships  being  built  in  this  district.,  A 
few  years  ago  these  returns  showed  25,000  tons  for  a considerable  time,  and  by  far  the  larger  pro- 
portion at  Greenock.  He  was  the  only  surveyor  for  Lloyd’s  in  this  quarter  until  about  eig  teen 
months  ago,  and  his  district  comprised  the  whole  of  the  Clyde.  A second  surveyor  was  about  that 
time  appointed  as  his  colleague.  There  is  at  Greenock  every  facility  for  shipbuilding  one  is,  its 
proximity  to  deep  water.  There  is  also  excellent  accommodation  in  the  graving  docks  and  patent 
slip  docks.  Of  his  own  knowledge  can  testify  of  vessels  being  injured  coming  down  the  river  loaded.. 

The  Fanny,  Captain  Harrower,  two  or  three  years  ago,  was  in  the  dock  here  and  put  in  good,  or  er , 
was  taken  io  Glasgow  to  load,  and  in  coming  down  got  aground,  us  most  vessels  do,  at  low  water  , 
she  lay  badly,  and  was  much  strained ; was  surveyed  after  getting  to  the  tail  of  the  bank;  round  t0  J1® 
making  much  water ; taken  into  harbour,  and  had  to  discharge  her  cargo  and  go  into  dock,  when  the 
copper  was  found  to  be  much  wrinkled  and  ruffled,  false  keel  damaged,  and  the  bottom  much  strained. 

The  wind  was  fair  when  she  got  down,  and  had  she  not  made  so  much  water  all  at  once  she  would  ot 
course  have  proceeded  to  sea.  The  river  is  deeper  now  than  it  was  several  years  ago,  but  no  vessel 
loaded,  and  drawing  more  than  14  or  15  feet  of  water,  can  go  to  Glasgow,  or  come  down  the  river,  m his 
opinion,  without  risk  of  damage,  although  many  of  them  do  escape.  There  will  be  a great  additional 
accommodation  for  the  trade  of  Greenock,  when  the  harbours  now  in  progress  are  completed ; there  is 
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not  enough  of  accommodation  now;  has  seen  much  inconvenience  arise  from  want  of 
lion  ; considers  a wet  dock  would  afford  ihe  preferable  accommodation  for  shippi 
here  in  forming  a wet  dock  is  the  small  rise  and  fall  of  the  tide  ; the  harbours  now  it 


Appendix 
Greenock. 

vidence  taken  on  e,id  would  be  desirable,  if  the  trade  of  the  port 


accommoda- 

One  difficulty 


..  - ■ d dock  at  the  » 

I”  mu«  to  progress ; and  the  accommodation  n 


the  20th  Oct.,  1846.  being  formed  will  no  doubt  tend  to  increase  the  trade.  Has  heard  complaints  of  ships  n ‘?n.  n.ow 

always  water-borne,  but  does  not  recollect  of  any  ship  being  injured  in  the  harbours  un[  ■ "ein° 
parly  berthed;  such  complaints  need  not  occur,  in  his  opinion,  when  the  new  harl  ours’  are  com 
Greenock  is  very  easy  and  safe  of  access  from  and  to  the  sea ; and  he  has  heard  this  remark  m !? u ' 
eminent  strangers  visiting  here  for  the  first  time,  who  were  well  qualified  to  o-ive  opinions  fop* 
Greenock-built  ships  have  generally  a very  high  character,  and  he  is  confident  as  good  shins  are  hi’ 
here  as  in  any  port  in  the  world.  Two  large  wooden  steamers,  of  nearly  1P00  tons  each  are  now  h • 
built  in  Messrs.  Robert  Steele  and  Co.’s  yard.  An  iron  frigate  is  also  being  built  bv  Messrs  S"? 
and  Sons,  for  Government,  of  about  1600  tons.  Three  large  iron  steam  vessels  are  being  constructed  ^ 
Messrs.  Caird  and  Co.,  and  several  other  smaller  vessels  by  Messrs.  Scott,  and  the  other  kJi  j 
Mr.  Barnhill,  Mr.  MacMillan,  and  Mr.  Duncan.  There  are  nine  building  yards  in  Greenock  i 
of  which  are  at  present  unoccupied.  1 lwo 

The  following  statement  was  handed  in,  prepared  by  Mr.  Balderston  ; — 

. Greenock,  October  20,  1846 

“For  your  information,  I may  mention  that  Caird  and  Co.  are  at  present  building  the  following 
steam  vessels: — 

One  of  1225  tons,  hull  now  being  rivetted. 

One  of  1000  tons,  part  of  keel  laid. 

One  of  850  tons,  to  be  launched  in  two  weeks. 

One  of  650  tons,  in  frame;  and  at  Dumbarton, 

Two  of  700  tons  collectively;  besides,  there  are  two  steamers  Ivin*  in 
the  east  harbour,  one-of  which  leaves  this  for  Southampton  on  Thursday,  750  tons,  and  annther°for 
Drogheda  next  week,  650  tons ; in  all  5825  tons.  The  whole  of  the  machinery  is  made  by  them  with 
the  exception  of  the  1225  tons ; it  is  to  be  put  on  board  at  Liverpool.  They  are  also  making,  aboutsix 
sets  of  engines  for  steamers  and  flour  mills,  besides  a large  general  business.  The  contracts  for  the 
last  twelve  months  amount  <o  from  160,000/.  to  180,000/.,  and  the  wages  paid  at  present  will  average 
every  second  week  2000/.  Number  of  hands  1160,  on  Saturday  last. 

“ Yours,  truly,  D.  Balderston.” 

Mr.  Cummins,  continued. — Is  decidedly  of  opinion,  that  it  would  be  safer  for  ships  of  larger  size 
to  remain  at  the  lower  ports;  has  known  many  ships  besides  the  Fanny  injured  by  going  up  and 
coming  down  the  river  deeply  loaded — the  Mohawk , for  instance,  and  the  Jane  Brown,  and  many 
others  he  has  examined  in  dock,  afier  making  their  voyages,  that  had  evidently  been  damaged  by 
being  dragged  over  the  ground  with  powerful  tugs.  There  is  often  serious  detention  in  vessels  ueiting 
up  the  river,  as  well  as  in  getting  out  to  sea,  from  want  of  water  in  the  river  ; and  he  has  heard  many 
complaints  of  this  from  strangers  coming  to  the  Clyde.  It  would  certainly  be  more  advantageous  to 
get  to  sea  at  once  from. Greenock,  than  have  to  wait  loaded  at  Glasgow  for  sufficient  water  to  get  down, 
y w ich  a fair  wind  is  often  lost,  and  th?  length  of  the  voyage  consequently  extended.  It  is  not. the 
practice,  m cases  of  vessels  grounding  in  the  river  above  Greenock,  for  a protest  to  be  noted.  This  is 
done  almost  invariably  in  the  case  of  ships  getting  aground  below  Greenock,  and  they  generally  put 
ack  to  be  surveyed ; has  known  vessels,  after  being  aground  for  several  tides  in  the  river,  go  to  sea 
without  inspection,  and  damage  discovered  in  a number  of  cases  afterwards.  In  one  case  of  this  kind, 
some  years  Ago,  a vessel  bound  to  the  West  Indies  had  been  ten  tides  in  getting  down  the  river;  the 
owner  masted  on  hej  going  to  sea,  very  much  against  the  wish  of  the  charterer,  who  requested  that 
s e should  be  surveyed  in  the  dock.  The  owner,  however,  did  not  agree  to  this,  anil  she  did  go  to  sea 
wit  out  being  docked  ; has  no  doubt  she  was  insured.  Knows  several  vessels  that  have  been  sailing 
o and  trom  Greenock  for  twenty  years,  and  are  still  in  good  condition.  One,  the  Christian , trading 
o Jamaica,  is. 27  years  old,  and  has  never  yet  required  a thorough  repair,  although  occasional  repairs, 
m-  w at  t,n?e’  I.aveieen. performed  as  required.  This  is  by  no  means  a solitary  case.  [In.  answer 
0 ■iiLr;  w.  Martin,  Mr.  C.  said] — Does  not  know  the  reason,  although  he  believes  it  to  be  the  invariable 
Eawu  wh7.it  13  that . vessels  touching  the  ground  below  Greenock  must  put  back  to  be  surveyed, 
i e hose  ships  grounding  above  Port  Glasgow  do  not  require  this.  If  they  do  ground  below  Greenock, 
insurance 864  WUh°Ut  being  *uryeyed>  they  no  doubt  do  so  at  the  risk  of  vitiating  their  policies  of 

nnddFti*8  Esq.  Is  a merchant  and  shipowner  in  Greenock.  Was  for  years  a shipmaster, 

Rhine  b ,tlm®  sailed  into  the  port.  Has  for  many  years  observed  the  injury  done  to 

1Dfrin  1 be  *lver'  [Mr.  Hamlin  put  in  a,. pamphlet  on  the  subject  published  by  him  a 
many  other  cases  of  injury  to  ships  besides  those  therein  published.  He 
Bombav  and  filing  of, the  a fine  ship  built  at  Dumbarton:  went  to  Glasgow  to  load  for- 

were  serionslvdamtZherV  h?  shippfd  a ^antity  of  goods  in  her  which  he  did  not  insure,  and  which 
been  knnnkeJ  8 ®aw  l®*  on  ^er  returo  to  London,  when  it  was. found  that  her  false  keel  had 
r?  W"?  °l1“r  »PP“  off.  .od  her  keel  injured.  The  ship  had  not 

progress  ha<f  dnrina-  tbeCIyde’  A good  deal  was  said  about  the  injury  to  this  vessel.  Great 

Heft  bmSL  "7*  l l ,(eVearS’  been  dotie  in  way  of  deepening  the  river ; but  there  were 

fifteen  feet  water  nrecarinni 1 ^ere,. rendering  the  passage  of  ships  to  Glasgow,  drawing  more  than 
the  same  bard  material  US’  a ,stoue  dJ1{e.  above  Erskine,  several  hundred  feet  in  extent,  of 

ru^ed  snot  ihpl  ii  ? WM  f°’md  lfl  the  tunnel  on  the  Greenock,  railway-this  is  a very  rough 
vessels  inFured  inenmin^*  ca,)"ot  .e*peet  f0  be  grounded  without  injury.  Knows  of  many  other 
The  commandeFs  ! ?e  °adtd-the  Mohawk,  Jane  Brown,  Glenbervie,  Akbor,  &c. 

nothinff  of  ploughing  along  if  they  have  depth  within  six 
vessel  thankld  him  K f The.  °Lwner  of  the  Mbar,  when  he  (Mr.  H.)  drew  attention  to  that 

when  ’the  vewl  i ^ f°’,but  ™shed  that  in  future  he  should  attend  to  his  own  business  ; hu 
occasion  In  ‘ inl°  df k °nber  return  it  was  found  that  she  had  not  been  noticed  without 

from  about  a !£  “P  pd  d^°  the  river’  has  ve,7 -frequently  seen  numbers  of  vessels  aground- 
cominVdown  T f°rt-Glasgow  to  Govan.  About,  seven  weeks,  ago,  saw  an  American  ship 

ming  down  in  tow  of  a steamer;  when  opposite  Dumbarton,  apd.  going  at  the  rate  of  four  knots  au 
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1 she  suddenly  stopped,  having  grounded.  This  occurring  so  suddenly  something  must  have  Appendix  C. 

way.  Knows  that  vessels  are  frequently  detained  in  Glasgow  loaded,  as  the  very  wind  that  — — 

^arries  vessels  from  Greenock  sends  away  the  writer  from  Glasgow,  preventing  ships  getting  out.  Greenock. 

Thinks  the  additional  accommodation  now  in  progress  at  Greenock  much  needed,  and  when  com-  No.  354 

dieted  sufficient  at  present  for  the  wants  of  the  port;  but  anticipates  that  the  trade  of  the  port  will  Evidence  taken  on 

be  greatly  increased  by  the  railway  traffic,  and  that  another  harbour  will  soon  be  required.  The  best,  kind  the  20th  Oct.,  1846. 

of  accommodation  would,  in  his  opinion,  he  a tidal  harbour  at  the.  east  end,  and  wet  dock,  with  a tidal 

basin  to  the  west  end  at  the  Bay  of  Quick,  if  the  trade  should  increase.  Approves  of  the  present  works, 

which  are  the  most  suitable  for  the  timber  trade  ; thinks  it  judicious  to  make  and  retain  a depth  of  14 

feet  or  thereby.  Was  at  sea  for  thirty  years,  and  Greenock  is  the  easiest  of  access,  and  the  safest  port, 

he  knows  of.  'I'he  pilots  complain  of  not  being  sufficiently  employed ; they  arc  twenty-four  in 

number;  were  they  less  numerous  they  might  find  ample  employment  in  piloting  foreign  vessels  ; is 

not  prepared  to  say  it  should  be  compulsory  on  all  shifts  to  take  pilots,  as  the  tug  steamers  go  so  far 

out,  the  masters  of  which  are  pilots. 

T!,e  pnovosr  said  they  could  bring  forward  a great  deal  more  evidence  of  the  same  kin  : but 
he  thought  what  had  been  adduced  sufficient,  ns  he  was  unwilling  longer  to  encroach  on  the  time  of 
the  Commissioner.  He  wished,  however,  to  hear  from  their  member  in  Parliament,  Mr.  Baine,  the 
proceedings  of  the  Trust  in  regard  to  the  construction  of  the  new  harbours,  as,  at  the  lime  they  were 
resolved  upon  and  the  Act  obtained,  he  was  Chairman  of  the  Trust. 

Mr.  Anderson  expressed  his  surprise  at  the  delay  that  had  taken  place  in  the  publication  of  the 
survey  of  the  river  made  by  the  Admiralty,  and  asked  if  the  Commissioner  could  give  any  information 
regarding  it. 

The  Commissioner  said  he  understood  these  surveys  were  all  but  completed  : the  part  of  it  which 
related  to  this  part  of  tiie  river  was  quite  finished.  He  should  recommend  an  application  to  the 
Admiralty  on  the  subject.  The  banks  in  the  Clyde  were  not  to  be  trifled  with. 

"Walter  Baine,  E-q..  M.P-— At  the  time  he  was  Chairman  of  the  Harbour  Trust,  there  was  great 
demand  for  additional  accommodation  for  the  shipping  of  the  port;  the  complaints  were  incessant 
regarding  the  inferiority  and  insufficiency  of  the  accommodation  afforded  to  vessels  of  large  tonnage. 

The  first  step  of  the  Trustees  was  the  appointment  of  a Committee  to  enquire  into  the  matter;  this 
Committee  considered  the  subject  very  fully,  and  examined  many  witnesses.  Their  determination  they 
embodied  in  a long  report  which  they  made  to  the  Trust.  By  this  body  the  subject  was  again 
maturely  weighed,  and  eventually  it  was  unanimously  resolved  to  apply  for  the  Act  of  Parliament 
passed  in  1842.  As  something  had  been  said  about  whether  a floating  or  a tidal  harbour  should  have 
been  preferred,  he  would  read  the  part  of  the  report  given  in  to  the  Trust  by  the  Committee  appointed 
to  inquire  into  the  necessity  of  additional  harbour  accommodation,  showing  the  reasons  why  a tidal 
harbour  was  preferred. 

“ The  question  now  to  be  considered  is,  whether  a wet  dock  or  a tidal  harbour  is  the  most  suitable 
to  the  present  circumstances  of  this  port.  The  superiority  of  a wet  dock,  in  allowing  the  ships  therein 
to  be  kept  always  afloat,  and  in  affording  the  whole  of  its  area  instead  of  the  mere  range  of  the  quays, 
for  the  reception  of  shipping,  is  plain  and  indisputable.  On  the  other  band,  the  limited  range  of  tide 
at  this  port  is  an  objection  to  the  formation  of  docks  here,  which  does  not  apply  to  Liverpool,  and 
various  other  ports,  where  such  accommodation  has  been  provided,  for,  with  a rise  and  fall  of  tide 
seldom  exceeding  ten  feet,  the  gates  of  the  dock  must  be  always  about  two-thirds  under  water ; 
consequently,  the  repair  of  the  works,  when  from  accident  or  decay  repairs  become  necessary,  must 
be  difficult  and  expensive,  and  may  at  times  be  impracticable  without  having  recourse  to  the  construction 
of  a coffer  dam.  The  same  cause,  namely,  the  limited  ranee  of  tide,  lessens  in  another  respect  the 
advantage  of  a wet  dock  as  compared  with  a tide  harbour;  for,  assuming  the  latter  to  have,  as  pro- 
posed by  the  plans  of  Messrs.  Hamilton  and  Allison,  a depth  of  24  feet  at  high  water,  it  will  not 
even  at  low  water  have  less  than  about  14  feet:  consequently,  the  vessels  therein  will  at  all  times  of  the 
tide  be  so  far  water  borne,  that  with  ordinary  care  and  attention,  they  can  scarcely  incur  the  smallest 
risk  of  damage.  It  is  further  to  be  kept  in  view,  that  the  harbour  room  to  be  allotted  to  steamers, 
should  if  possible  be  accessible  to  such  vessels  at  all  times  of  the  tide,  as  their  arrangements  do  not 
admit  of  delay.  Now,  a tide  harbour,  of  about  14  feet  at  low  water  would  afford  this  accommodation 
to  steamers  of  the  largest  class,  whereas  a wet  dock  cannot  be  entered  or  departed  from,  unless  at  or 
near  the  time  of  high  water.  This  is  an  important  consideration  as  regards  the  accommodation  of 
steamers.  A tide  harbour  is  besides  much  less  costly  than  a wet  dock,  and  would  not  involve  any 
increase  of  the  existing  harbour  rates.  It  could  also  be  constructed  in  less  time,  a consideration  of 
some  importance  in  the  present  circumstances  of  this  port.  Taking  all  these  points  into  view,  the 
Committee  are  of  opinion,  that  to  meet  the  present  wants  of  the  trade,  a tide  harbour  of  a depth  of 
24  feet,  or  as  near  thereto  as  practicable,  ought  lo  be  preferred  to  a wet  dock.  It  may  be  here 
observed,  that  whatever  depth  of  water  can  he  had  for  a wet  dock,  the  same  can  be  had  for  a tide 
harbour;  and  that  neither  for  the  one  nor  the  other  can  the  requisite  depth  be  obtained,  otherwise 
than  by  excavation  within  the  dock  or  harbour,  and  by  dredging  outside,  to  form  an  approach  from 
the  channel  of  the  river. 

“The  Committee,  in  thus  recommending  a tide  harbour  as  the  most  suitable  at  the  present  time, 
would  also  recommend  that  the  Trustees  should  keep  in  view  the  expediency  of  purchasing,  if  they 
pan  on  reasonable  terms,  such  shore-ground  as  may  seem  most  suitable  lor  docks,  that  they  may  have 
it  m their  power  to  form  such  accommodation,  when  an  extension  of  trade  shall  render  it  desirable. 

These  were  the  reasons  for  preferring  the  tidal  harbour,  and  although  not  stated  in  the  Report,  the 
accommodation  0r  the  timber  trade  had  also  some  weight.  The  reasons  for  preferring  the  east  site  he 
might  also  read . 

« 2bserVations  *he  harbour  Accommodation  Committee  on  the  Report  of  Joseph  Locke,  Esq. 

Mr.  Locke  estimates  the  cost  of  East  and  West  Harbours  as  follows  : — ( 

East  Harbour,  covering  the  space  between  the  present  harbour  and  Mr.  Steeles 

yard — 6 imperial  acres — depth  24  feet  £55,000 

West  Harbour,  commencing  at  the  West  Burn  and  running  from  thence 
westward  about  J200  feet,  bounded  on  the  south  by  Clarence  Street — 8£  acres 

depth  24  feet  80,000 

Mr.  Locke  at  the  same  time  states,  that  a reduction  of  the  extent  of  the  West  Harbour  would  be 
attended  with  a corresponding  reduction  of  the  coat ; it  therefore  follows  that,  for  harbours  of  equal 
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Appendix  C.  exlent,  east  and  west,  the  cost,  exclusive  of  ground,  would  be  about  equal.  It  would  be  i 

— — the  Committee  at  present  to  put  a valuation  upon  the  ground  of  either  site,  but  it  mav  v'*,ro?er  for 

Greenock.  that,  in  that  particular,  the  one  site  would  not  have  any  very  decided  advantage  over  the  oth  aSSUt?^ 
No  3*0  Locke  does  not  anticipate  any  difficulty  in  obtaining  the  requisite  depth  of  water— 24  feet— at  • v"‘ 
Evidence  taken  on  s[te  : and  although  he  refera  to tl,e  borings  as  indicating  a less  favourable  foundation  for  the  sea3  wall? 
the  20th  Oct.,  1846.  the  eastward,  he  seems  to  be  under  no  apprehensions  on  that  account.  Upon  the  whole  the  R » ° 
Mr.  Locke  does  not  contain  any  thing  at  variance  with  the  views  which  the  Committee  sulimT?  °f 
their  Report  of  January  last,  upon  the  comparative  advantages  of  the  two  proposed  sites  - a \ ^ f 
as  regards  the  accommodation  of  the  various  classes  of  shipping,  exclusive  of  steamers  it' ' S°li 
would  not  he  of  much  importance  which  site  should  be  selected  for  the  commencement  of 
extension.  The  Committee,  however,  having  further  considered  the  subject  in  reference  to  the  ” °Ur 
steamers,  are  induced  to  offer  now  a more  decided  opinion  than  they  formerly  did  on  the  nupC?e  °r 
site.  In  their  former  report  they  suggested,  that  £ if  thf  ships  in  the  timber  trade  could  be  transfelt 
to  a new  western  harbour,  the  present  east  harbour  would  then  perhaps  afford  sufficient  accnmm^  .l1 
to  the  steamers  connected  with  the  railway.’  ' a 

“ In  regard  to  this  suggestion,  it  is  to  be  observed,  that,  so  long  as  the  Liverpool,  Dublin  and  other 
channel  steamers  continue  merely  to  touch  at  the  outside  of  our  quays  in  passing  to  and  from  Gri  ts*  ” 
the  present  east  harbour,  especially  after  the  erection  of  the  proposed  platform, “may  afford  the  n suffi! 
dent  accommodation  ; but  if  any  such  steamers  are  to  make  this  port  their  starting  point  and  are  to 
load  and  discharge  here,  they  will  require  berthage  within  the  harbour,  and  they  cannot  be  pro  perl  v 
accommodated  unless  such  berthage  be  accessible  to  them  at  all  times  of  the  tide.'  This  advantage  th" 
present  east  harbour  cannot  give.  It  has,  inside,  only  two  berths  suitable  for  the  steamers  in  question6 
viz  those  along  the  north  wall,  and  from  deficiency  of  depth,  the  one  of  these  berths  is  inaccessible  to 
such  vessels  from  one  to  three  hours,  and  the  other  from  four  to  six  hours  of  each  tide.  This  deficiency 
of  depth  cannot  be  remedied  but  at  great  expense  ; indeed,  it  cannot  be  remedied  at  all,  unless  a new 
harbour  be  first  formed,  which  can  be  used  as  a substitute  while  the  process  of  deepening  is  tr0;n,r  0„ 
Rut  even  on  the  supposition  that  the  channel  steamers  are  not  to  stop  here,  there  is  another  class  of  steamers’ 
for  which  the  want  of  accommodation  is  only  now  beginning  to  be  felt,  namely,  the  over-sea  steamers 
built  at  this  port,  and  requiring  harbour  room  while  taking  in  their  machinery,  and  fitting  out  for  their 
respective  stations.  To  such  vessels  it  is  of  essential  importance  that  they  should  have  bertha*e  where  they 
can  be  at  all  times  water-borne,  or  nearly  so,  but  in  the  present  harbour  such  berthage  cannot  be  had  1 
‘ From  these  considerations,  it  is  evident  that  it  is  only  in  an  additional  harbour  that  either  of  the 
two  classes  of  steamers  referred  to  can  be  properly  accommodated,  and  a western  harbour  would  not 
suit  them.  To  the  channel  steamers,  proximity  to  the  railway  is  indispensable,  and  to  both  clannel 
and  over-sea  steamers  it  is  of  great  importance  to  be  near  the  founderies : for,  independent  of  the 
inconvenience  of  having  to  send  the  workmen  from  these  establishments  to  a distant  point,  it  must  be 
obvious  that  the  conveyance  of  large  boilers,  and  pieces  of  machinery  of  from  20  to  30  tons  weight, 
through  our  narrow  and  crowded  streets  from  the  east  to  the  west  extremity  of  the  town,  woulJ°not 
only  cause  great  trouble  and  expense  to  the  parties  concerned,  but  would  a'lso  be  a source  of  much 
annoyance  to  the  puhbc,  and  would  indeed  he  attended  with  danger  to  both  life  and  property.  Seeina, 
tneu,  that  under  present  circumstances,  it  is  only  at  the  east  site  that  suitable  accommodation  for 
earners  can  be  combined  with  increased  accommodation  \o  the  general  trade,  the  Committee  have  no 
]I?  offer'nS  a decided  opinion  in  favour  of  that  site,  and  they  accordingly  recommend  that 
ppiication  be  made  to  Parliament,  as  soon  as  practicable,  for  authority  to  carry  into  effect  Mr.  Locke’s 
°U>r  e*tension  Jn  that  locality;  and,  keeping  in  view  the  probability  of  a progre-sive 
0 ,rade’  they  would  further  recommend,  in  accordance  with  the  suggestions  of  Mr.  Locke, 

\}  wers  e applied  for,  also,  to  purchase  the  ground  included  in  the  western  plan,  that  the  Trustees 
may  be  enabled  to  proceed  in  the  execution  of  that  plan  when  required. 

l~th  May,  1841.  W.  Baine,  J un..  Convener 

°b“"ations  just  noticed  contain  the  reasons  which  induced  the  Trustees  to  prefer 
■ “.t lh^  adopllon  of  the  eastern  she  i but  to  provide  for  the  further  increase  of  trade, 
Z jAct  P0051™'1  dock,,  and  also  to  extend  their  accommodation  to  the  west- 

p °n  as  recllure  > anc^  the  funds  of  the  Trust  might  warrant  them  in  going  into  such  works. 

{ Ea',d  11  w“  e,'dent  the  had  been  ™y  fully  and  maturely  considered  bv 

lion.  VkT*  • that  '"a11'  \’.or,ks  lhef  llal1  ^solved  to  construct  they  had  followed  the  reeomtnenda- 
af  lh»  P°«-  Th«a  be  opposition  everywhere,  sad 

dadin  Sm'd  ?arh°ur  Accommodation  Committee  had  been  unanimous  in  their  recommen- 

thouah  d TT™5'?  aPProved  of  the  ^port.  The  Commissioners  on  the  harbours, 

the  works  P 6 bad  sanct'oned  lhe  kind  of  harbour  and  the  expenditure  necessary  for 

she^vas  Stf r ? F tlle  Charlotte  Harrison,  brought  that  ship  down  from  Glasgow  in  1S45; 

£ T 1 Jeft  G!aSS°W  °n  the  *»P  of  th«  highest  spring  tide.  On  the  way 
She  had  emicrraivL  i i*P  thr®^  tbe  water  from  her  bows,  and  she  struck  the  ground  heavily. 

Greenock  When  th  °h-  ^eW  Yorkl  and  tlie  Government  agent  came  on  board  the  vessel  off 
ffideed  R reo2d  , f o KP  ^d*be?n  a /Qrtni"ht  at  sea  «he  began  to  make  water  very  badly,  and 
fairlv  to  sea^  On  cm'  " • \°  keep  ^er  adoat ; lhe  water  began  to  come  in  as  soon  as  she  got 

keel  and  her  foSw ? Hp' 1*°  d°S  ? New,York>  it.was  fonnd  she  had  got  knocked  off  30  feet  of  her 
he  believes  in  \r«cor  o j10!?6  tke  remalns  of  the  part  of  the  keel  damaged,  and  it  is  stiff, 

bed  S"“  Y"?  <12  f«l  we  knocked  away).  His  idea  was,  if  lhe  vessel  had 

leave  her  and  then  ifwn’.iW  * v?  crevT  bad  been  on  board,  that  they  must  have  been  compelled  to 
Mom  was  S » 7.  s ' be<ra'd  tial  she  had  been  nnseawoiihy  when  she  sailed.  A large 

SnaL  cl  lso;  heri’0W3.aat  ”8W  York’  whidl  «•  •■>  1™  been  sent  home  to  Lloyd’s;  her 

intended  full  voyage.  ^ 0,n  **  tlme  ori>ended  repairing  damage,  throwing  the  vessel  out  of  her 

Gre^ock  Ek?'^ls  t rarc,la"‘  aDd  shipowner,  and  Managing  Director  of  the  Glasgow  and 

SdTnS  , -r  ab°“'  *°  be  ■r1**,Mtod  'b8  Caledonian  line ; has  for  several  yew 

M the i ’i'°  Ia"'">y  ™>terc.  A new  pier  is  about  to  be  erected  by  the  Railway  Company 

Santitv  of  e™l  1-  frr  h“b.°n1 af  Gre“ocl’  *»  be  applied  to  the  shipment  of  mioirals.  The 
quantity  of  coal  shipped  last  year  in  the  bay  of  Ayr-that  is,  from  Troon,  Aidrossan,  and  Ayr-was 
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brmt  300,000  tons;  Lanark  coal  is  reckoned  more  valuable  than  the  Ayrshire  by  about  one  shil- 
jjD"  a ton.  It  is  impossible  to  form  any  calculation  what  may  be  the  amount  of  increase  of  traffic 
•■Iter  the  railways  now  proposed  are  connected  throughout,  and  the  proper  means  of  easy  shipment  of 
minerals  provided  here.  Thinks  it  improper  to  have  the  shipment  of  coal  going  on  alongside  that 
of  oiher  eoods,  if  they  can  at  all  be  kept  separate.  The  purchases  of  ground  required  for  the  railway 
l ier  at  Greenock  are  now  being  made,  with  a view  of  having  it  completed  by  the  time  the  Clydesdale 
Railway  is  opened.  The  engineer  of  the  new  pier  is  Mr.  Locke,  who  laid  plans  of  the  work  before 
the  Admiralty,  and  obtained  their  sanction  for  its  being  constructed.  The  directors  of  the  Greenock 
Railway  have  always  been  satisfied  of  the  advantage  of  their  junction  witli  the  Clydesdale  and  Barr- 
head which  have  now  become  the  Caledonian  ; and  so  convinced  are  they  of  the  great  increase  of 
traffic  which  will  ensue,  that  they  have  offered  to  the  authorities  of  Port-Glasgovv  to  construct  a new 
pier  there  also,  so  as  to  connect  this  railway  with  their  harbour,  which,  writ  the  consent  of  the  Harbour 
Trustees,  can  be  formed  without  an  Act  of  Parliament ; but  we  understand  this  oiler  is  likely  to  be 
declined  by  the  authorities  there,  as  it  would  interfere  with  a favourite  scheme;  some  of  the  parties 
ti  ere  also  wish  a continuance  of  the  railway  from  the  Bridge-of-Wcir,  that  taken  up  by  the  Ayr  Com- 
pany, and  which  is  a rival  line  to  the  Greenock.  The  connection  betwixt  this  railway  and  the  Port- 
Gla^gow  harbours  could  be  formed  at  small  expense,  and  would  give  great  accommodation  for  the 
shipment  of  minerals,  as  well  as  of  general  goods.  Was  perfectly  satisfied  that  the  additional  accom- 
modation now  forming  by  the  Greenock  Harbour  Trustees  was  much  wanted,  indeed,  at  the  time 
there  seemed  to  he  some  hesitation  about  the  Trustees’  proceedings,  he  had  consulted  some  of  the 
gentlemen  deeply  inter*  sted  in  the  Caledonian  Railway  as  to  purchasing  the  harbours  for  that  Com- 
pany, and  lie  was  satisfied  that  that  company  never  would  have  amalgamated  with  the  Greenock 
unless  the  new  harbours  bad  been  in  progress.  The  connection  between  the  rai  way  and  tiie  harbours 
was  not  at  present  good,  but  a proper  junction  would  be  formed  by  the  time  the  harbours  were  com- 
pleted. The  depth  of  water  at  the  site  of  the  proposed  railway  pier  was  not  much  at  present;  but 
they  would  excavate  to  the  required  depth.  The  pier  was  to  he  in  a line  with  the  river  wall. 

The  Commissioner  said  it  ought  not  to  be  permitted  to  project  farther. 

Mr.  Tasker  continued. — It  was  not  finally  fixed  of  what  material  it  would  he  constructed,  but 
probably  of  wood.  lie  had  had  occasion  to  turn  much  of  his  attention  to  railway  matters,  and 
was  satisfied  that  traffic  to  a very  large  amount  would  come  to  Greenock  for  shipment  on  the 
completion  of  the  lines  now  in  progress  to  the  eastward  of  Glasgow.  The  Caledonian  line  guarantees 
a dividend  of  4 per  cent,  to  the  Greenock  shareholders.  The  additional  traffic  he  anticipated  was  not 
confined  to  minerals,  but  applied  to  sugar,  and  indeed  goods  of  all  kinds.  Trucks  loaded  here  would 
be  able  to  go  without  stoppage  or  change,  and  discharge  at  Leith  or  any  intermediate  place. 

Mr.  Anderson  said  lie  might  mention  one  case.  The  house  of  an  extensive  concern  in  Greenock 
usually  sent  to  the  East  country  about  200  tons  a week  of  sugar.  Cargoes  of  sugar  were  imported 
here  and  afterwards  forwarded  to  the  Ea  t country  when  refined. 

Mr.  Tasker  continued. — Hemp  might  also  be  brought  through  direct,  and  bonded  goods  could  be 
moved  from,  the  one  coast  to  the  other.  He  anticipated  that  many  of  the.  steamers  would  remain 
here.  [Mr.  T.  then  exhibited  plans  of  the  proposed  railway  pier  and  works.] 

The  Provost  said  he  might  take  the  opportunity  to  refer  io  the  slow  progress  that  seemed  to  be 
making  with  the  new  harbours.  When  Mr.  Locke  was  here  the  other  day  his  attention  had  been 
called  to  the  subject,  although  the  magistrates  had  no  wish  to  interfere  with  the  contractors,  who 
were  men  of  great  respectability.  Two  of  the  contractors  had  been  here  for  some  days,  and  they 
had  expressed  themselves  as  greatly  disappointed  at  the  small  progress  that  had  been  made  with  the 
works.  They  had  now,  however,  resolved  to  set  to  work  most  vigorously,  and  they  were  still  in 
hopes  that  the  harbour  would  be  finished  in  time.  He  might  add  that  arrangements  were  making  for 
carrying  out  their  intentions. 

Thomas  O.  Hunter,  Esq. — Is  agent  for  Lloyd’s,  and  is  extensively  engaged  in  shipping ; has  been 
acquainted  with  shipping  of  Greenock  for  twenty  veers,  and  knows  there  has  been  a great  increase  of 
ve-sels  frequenting  the  port,  especially  of  timber-laden  ships.  Has  heard  many  complaints  regarding 
the  want  ot  accommodnvon  ; heard  opinions  in  favour  both  of  floating  and  of  tidal  harbours.  As  agent 
tor  Lloyd’s  would  have  heard  of  damage  done  to  ships.  The  approach  to  Greenock  from  sea  is  quite 
easy;  it  was  a common  saying  that  if  they  kept  off  what  they  saw,  there  was  no  danger  in  making 
the  port.  Thi  dues  of  the  port  are  remarkably  light,  especially  of  late,  as  a deduction  of  about  20 
Pfr  cent,  had  been  made,  saving  15001.  to  2000/.  a-yearto  the  shipping.  The  accommodation  now  in 
progress  will,  when  completed,  he  ample  for  the  present  demands  of  the  port ; wet  docks  are  not 
needed,  as  with  13  or  14  feet  at  low  water  ordinary  sized  vessels  will  be  almost  always  afloat,  and 
even  large  ships,  as  they  do  not  lie  long  with  full  cargoes,  will  be  generally  afloat  and  always  water- 
borne. Is  aware  of  ships  going  up  the  Clyde  being  frequently  detained  here  waiting  for  water : is  well 
aware  ot  ships  being  damaged  coming  down  the  river  loaded  ; but  is  not  prepared  to  speak  to  par- 
ticular cases.  Was  agent  for  the  Nelson  at  the  time  she  was  injured,  as  spoken  of  by  previous  wit- 
nesses, but  was  not  aware  of  it  at  the  time.  Has  heard  no  complaints  against  the  pilots ; has  frequently 
heard  pilots  complain  of  want  of  employment:  from  the  distance  the  steam-tugs  go  out  with  ships 
going  to  sea,  and  to  meet  ships  arriving,  pilots  are  not  much  needed.  It  was  part  of  his  duty  to  keep 
lists  of  foreign  sailings  and  arrivals,  and  of  shipping  news  generally,  and  to  forward  them  to  Lloyd’s 
ail}-.  Knows  no  port  where  the  dues  ore  lower  than  at  Greenock.  Never  knew  of  any  damage  done 
to  vessels  here.  The  JEglinton  that  had  been  mentioned  was  damaged  by  being  wrongly  berthed  : a 
snip  of  such  length  should  not  have  been  laid  at  the  end  of  East  India  Quay,  especially  as  there  was 
excellent  berthage  alongside  the  wooden  wharf,  which  was  constructed  for  the  special  benefit  of  ships 
o arge  tonnage  such  as  the  Eglinton ; believes  the  vessel  was  hogged  or  broken  backed  long  before 
e time  spoken  of,  as  she  had  that  appearance  when  she  was  laid  up  for  sale  west  of  the  Custom-house, 
ever  heard  of  ships  being  injured  by  surge  coming  into  the  harbours. 

• K u Mart1n>  Esq.— Has  been  Town  Chamberlain  and  Treasurer  to  the  various  trusts  connected 
with  the  corporation  for  two  years  and  a half.  Has  given  security  for  his  intromissions,  as  has  the 
o ector  of  Harbour  dues.  The  accounts  of  the  various  trusts  are  kept  separate.  Auditors  are 
appointed  by  the  Trust,  and  '.he  Com miss’oners  on  the  Harbours  are  also  empowered  by  the  Act  to 
''  i the  books.  The  gross  revenue  of  the  Harbour  Trust  last  year  was  14,400/.  None  of  the  Trus- 
ees  can  take  contracts  for  work  : this  is  provided  by  the  standing  orders,  not  by  Act  of  Parliament. 
i*,e  Commissioner  looked  oyer  the  several  books  kept  by  the  Treasurer,  and  said,  so  far  as  he 
1 S*Te  an  opinion  on  a cursory  examination,  they  were  accurately  kept,  and  duly  signed. 
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Mr.  Martin  continued.— The  debt  of  the  Trust  at  the  balance  in  September  last  was  norm 
Property  purchased  with  a view  to  harbour  extension,  but  which  might  be*  sold  without  ini  ■ 
old  or  new  harbours — money  in  the  bank  and  funds  available,  45,737/.  Property  purchased  h 
site  of  the  new  harbour,  and  payments  made  to  contractors  and  others  for  the  same  23  009/  T*  n 
the  available  funds  and  new  harbour  stand  at  present,  69,74 61.,  leaving  a net  debt  of4l  304/  .a ■ 
old  harbours.  In  1824,  the  gross  debt  against  the  Trust  was  128,000/.:  the  available  fur\r’a  "St 
8,000/.,  leaving  a net  debt  of  120,000/. ; and  in  1846  the  net  debt  w as  41,324/.,  after  deduction  ,f  5* 
cost  of  new  harbour  and  available  funds.  Within  the  last  twenty-two  years  the  Trust  had  tl  ° r 
reduced  its  net  debt  about  79,000/.,  and  in  the  same  period  had  expended  besides  upwards  ofSo'ooti? 
out  of  the  profits,  iu  the  extension  of  works,  and  in  procuring  Act  of  Parliament.  In  this  last”  m H 
expense  had  been  incurred  by  the  opposition  of  the  Glasgow  Trustees.  ’ much 

Mr.  Baine  said  the  expense  of  procuring  the  Act  for  the  new  harbours  was  3000/.,  avcry  lanrenr 
portion  of  which  was  incurred  by  the  determined  opposition  of  Glasgow.  ■>  Ulb  P 0- 

Mr.  Martin  said  the  surplus  revenue  of  the  trust  last  year  was  5,7  IS/.  The  contract  for  the  new 
harbours  was  90,000/.,  besides  ground  and  compensation.  They  would  probably  cost  in  nil  f 
110,000/.  to  115,000/.,  exclusive  of  the  wall  at  the  west,  which  would  cost  11,000/.  r0m 

Mr.  Anderson  begged  to  call  the  attention  of  the  Commissioner  to  the  defenceless  state  of  the  port  • 
he  had  heard  how  accessible  the  river  was,  and  there  was  no  protection  whatever  against  the  encroach- 
ments of  an  enemy.  The  Chamber  of  Commerce  had  petitioned  the  Admiralty  on  the  subject  ai  d haA 
been  informed  that  it  had  been  referred  to  the  Board  of  Ordnance,  and  there  it  had  remained’  no  mori> 
having  been  heard  of  the  petition.  ’ e 

Mr.  John  Milder.— Has  been  a pilot  on  the  liver  Clyde  for  seven  years  ; was  shipmaster  thirty 
years  before  that.  A memorial  has  been  handed  in  to  the  magistrates  by  the  pilots  complainm**  of  not 
being  sufhi  icntly  employed,  and  the  answer  was  that  the  authorities  had  no  power  to  enforce  the° taking 
of  pilots.  o 

The  Commissioner  said  that  Mr.  M.  would  have  heard  from  the  evidence  that  some  of  the  gentle- 
men examined  were  of  opinion  that  the.  taking  of  pilots  should  be  compulsory  ; it  was  no  part  of  his 
cuty  to  enforce  this  ; but  he  should  bring  it  before  the  proper  quarter. 

Mr.  Milieu  continued  —The  pilots  kept  beets  of  20  end  24  tons,  and  maintained  cretvs  at  an  ea- 
pense  oi  si.  per  month  ut  .east,  and  risked  their  lives  in  boarding  vessels  to  bring  them  up  in  safety 
they  frequently  went  out  to  the  coast  of  Ire'and  looking  for  ships  arriving.  They  were  bound  at  all 
tunes  to  give  assistance  to  ships  desiring  aid,  but  it  was  optional  with  the  commanders  to  take  pilots 
or  not  as  t.iey  pleased.  If  a pilot  once  goes  on  board  a vessel  he  must  remain  there  till  the  ship  is 
which  are  \ow’  ^ OWever  long  lhat  mtly  be  the  Sets  no  pay  beyond  the  rates  of  pilo'age, 

Die  Commissioner  sad,  it  appeared  the  present  Board  had  not  powers  to  comply  with  the  prayer 
of  the  petition  sent  in  by  the  pilots  ; as  he  had  said,  it  was  not  within  his  province  to  enforce  a regu- 
lation compelling  ships  to  lake  pilots ; but  ibis  he  would  say,  that  the  memorial  should  appear  witluhe 
?.t„.?1rie'ldenCeland-tho"S  \h,e  could  not  £Uura,Uee  ‘hat  the  prayer  would  be  complied  with,  yet  he 
wou.d  assure  them  it  would  be  taken  into  consideration. 

o111|r.vMlLLER  continued— Being  a deep-sea  pilot  he  takes  vessels  no  higher  up  than  Port  Glasgow; 
i\vnItTr,',Par/  ake"by  '"S-houts,  the  masters  of  which  are  river  pilots.  Has  in  going  up  and 
y S6en  Vefels  aSround — in  every  part  of  it  from  Govan  to  Port-Glasgow  Bank. 

. l A • F ‘j  arrouer’  a p-‘""  years  ago,  sustained  serious  damage  coming  down  the  liver,  and 
" J "f  d°ck  b™\  *■«?  is  no  difficulty  in  brings  up  vessels  to  Greenock ; the  buoys 

'risi  9 l e _-yfficient.  Is  sure  the  Greenock  bank  is  increasing  on  the  east  towards  the 
t j.i  ‘ ‘ p f e s a,r  “long  the  quays  at  the  rate  of  3 knots  an  hour  spring-tides,  1£  knots  neap- 

he  rhitilrc  „ i m °mtS  f “ Previo,ls  witnesses  as  to  want  of  accommodation  at  Greenock,  but  which 
‘X"'  b j aume.enOy  pnmded  for  when  the  new  harbours  are  finished.  East  and  north-east 
sail  in  <>■  fr  im  P • ° u f ^\et  °^‘vater  1,1  tlie  river,  and  thus  stop  vessels  coming  down.  Vessels 

Has  known  vesLh^V*- 1,13  tre9uentty  a considerable  start  of  vessels  coming  down  the  river, 
ao-round  i„  f|»ri.r  stained  ten  days  at  GlasgoiV  waiting  for  water,  and  has  known  ships  lying 
tides  and  tip  i°r  ?eu  aJvare  °f  one  case  where  a ship  left  Glasgow  with  the  spriug- 

SthouMh  h J pZo  akear°.ff  the  Water>.  she  1&y  tea  the  ground  near  Dumbarton, 

above  Pnrf.Placfr.r.Po8  out  ltr*,  There  is  only  one  place  in  the  river,  close  to  the  north  perch 

after  shp  1ml  h .°n  . P"  " w.,er®  a v®8se*  may  be  afloat.  The  Mandarin  did  not  come  into  the  dock  here 
foundered  at  spn  ^10ur  the  nver,  but  went  to  sea.  She  never  returned,  having  in  all  likelihood 
chains  were  introduSd.  TnT °f  ve<sel,s  breaking  adrift  in  the  harbour  here  since 


chains  were  j .,  „ ““  vC'se»a  oreaiang  auriit  in  me  narDOur  acre  siugc 

excellent  thinn-  and  |!?ey  ,werf  I roperly  secured.  A breakwater  on  the  bank  would  be  an 

side  the  harbour  Vm  f °U  d l'f  able  10  as  9“iet'y  at  all  times  in  the  roadstead  as  they  do  in- 
Mr  wS Z ; aTtI  TJS  CUt  ,gales  in  *e  roads  without  injury, 
t the  west  end.  It  waskSdedm  ‘L™*  Comtmsslo"er  plans,  &c.  of  the  sea-wa’lnow  in  progress 


qupyrs0;se  fa^;1s  frawing,16  fcet 

jealous  than  of  any  interfer^no118 0-n,’  of’  tliat  on  no  matter  could  the  people  of  Greenock  be  more 
he  was  sure  a grit  outcry  inaSement of  the  harbours,  and  if  any  such  were  attempted 


4=  r°rm  a sPac“  of  lhree  acres  for  timber,  deals,  &c.,  and  to  construct 

»uld  discharg 
on  no  matt 

, ,,,  lagement  of  t 

Th  r S ‘ oulc7  wou!d  be  ra'sed. 
the6  partof  the°T?irHT  if  C°Up  assu.re.tI,e  gent,emen  present  that  there  was  no  intention  whatever 
the  locd  Lar  is  KC  B to  take  any  power  over  the  1, arbours  outof  the  hands  of 

C°“M  m»aged.  The  object  of  thei,  appointment  wa,  to 

country  Where  everytMnw  'S  ‘‘  arj'  ttle  future  capabilities  of  the  tidal  harbours  throughout  the 

th™e  « mtto.  to  fear  inrestigation.  He 


SSi  SSSZ,*teifMSrt  W,°a  ‘ 1 - r!S,Ul“  fr“™  i"<H*i«  of  the  Commiaaion 

by  the  proper  authoritie>“  and  on™!"1  .ies,'!ll’Ie  bT  the  locM  boards,  the  matter  would  be  inquired  into 

b»  brought  forward 


3, 0f  Pr0“r'”S  W">  »Mch  now  fall  so  heayily  on  the  local  boards  would  ba 
pur»  V “ “",d  h;  0»  fl»ir  improvements,  an  infinitely  more  legitimate 

the  mrt’  would  bo  on  „ b'  ■ S SP-?,n  sollo'to'»  »"d  officers  of  Parliament.  He  hoped  tie  trade  of 
access  to  Srd'“8  K “ tidal  harbours,  and  additional 

!,“ceede,i’  “,ons  ^ *b<!  c».  i«  ^ “ ih‘  i"p™TC“,'n“ 
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No.  371.  Appendix  C. 

Titles  of  the  Acts  of  Parliament  and  Charters  relating  to  the  Harbours  of  Greenock.  Greenock. 

I —Titles  of  the  several  Acts  of  Parliament  relating  to  the  Harbours  of  Greenock.  No.  371. 

13  George  III.  cap.  28.  “ An  Act  for  deepening,  cleansing,  and  making  more  commodious  the  Charters  relating  to 
Harbours  of  the  Town  of  Greenock,  for  supplying  the  Inhabitants  with  fresh  and  wholesome  the  Harbour. 
Water,  and  for  paving,  cleansing,  lighting  and  watching  the  Streets  and  other  Public  Places 
within  the  said  Town.” 

•29  George  III.  cip.  43. — “An  Act  for  altering  and  enlarging  the  powers  of  an  Act  made  in  the 

" thirteenth  year  of  the  reign  of  His  present  Majesty,  intituled  ’’—(See  preceding  Act.) 

41  George  III.  cap.  51. — “ An  Act  to  amend  two  Acts  made  in  the  thirteenth  and  twenty-ninth 
-ears  of  the  Reign  of  His  present  Majesty,  for  making  more  commodious  the  Harbours  of  the 
Town  of  Greenock,  and  for  other  purposes  mentioned  in  the  said  Acts;  for  watching  the  said 
Town,  and  better  supplying  the  same  with  Water;  for  regu'ating  the  Fares  of  Coachmen, 

Chairmen,  Porters  and  Carters  plying  in  the  said  Town  ; and  of  Pilots,  Watermen,  and  Jobbers 
employed  in  the  said  Harbours  and  on  the  River  Clyde,  and  for  feuing  out  the  Glebe  of  the 
said  Town.” 

43  George  III.  cap.  S7. — “ An  Act  for  the  further  Improvement  of  the  Harbours  of  the  Town  of 
Greenock,  and  lor  other  purposes  therein  mentioned.” 

50  George  III.  cap.  167. — c-  An  Act  for  altering  and  enlarging  the  Powers  of  several  Acts  of  His 
present  Majesty,  for  the  Improvement  of  the  Town  of  Greenock  and  the  Harbours  thereof;  for 
regulating  the  Police,  and  for  other  purposes  mentioned  in  the  said  Acts.” 

57  George  III.  cop.  32. — “An  Act  for  the  further  Improvement  of  the  Town  and  Harbours  of 
Greenock;  for  establishing  and  supporting  a Harbour  Police,  and  for  the  better  regulating  the 
poor  of  the  three  Parishes  of  Greenock.” 

3 & 4 Viet.  cap.  27- — c:  An  Act  for  the  further  Improvement  of  the  Town  of  Greenock  ; for 
better  lighting  and  supplying  the  same  with  Water ; for  regulating  the  Police  thereof,  and  for 
other  purposes  connected  therewith.” 

5 Viet.  Session  2nd.  cap.  54. — ■“  An  Act  for  further  improving,  enlarging  and  maintaining  the 
Harbours  of  the  Town  of  Greenock.’’ 

II. — Titles  of  the  Grants  from  the  Superiors  of  the  Shore,  Bay,  Ring,  and  Anchorage  Dues. 

“ Feu  Contract  between  John  Shaw  Stewart,  Esq.,  of  Greenock,  on  the  one  Part,  and  the 
Magistrates  and  Councillors  of  Greenock  on  the  other  Part ; dated  13th  and  16th  May,  and 
recorded  in  the  Books  of  Council  and  Session,  the  6th  day  of  July,  1772.” 

“Contract  of  Feu  between  The  Right  Honorable  Charles  Lord  Cathcart  and  the  Magistrates  and 
Town  Council  of  Greenock,  dated  3rd  and  26th  March,  and  17th  July,  1773.” 

III.  — Title  of  the  Charter  of  Erection. 

“ Charter  of  Erection  by  Sir  John  Shaw  of  Greenock,  Bart.,  in  favour  of  the  Feuars,  Subfeuars  and 
Burgesses,  of  tee  Burgh  of  Greenock,  dated  at  Drummore,  the  2nd  day  of  September,  1751.” 

John  Kerr  Gray. 


No.  372. 

Report  by  J.  Rennie,  Esq.,  C.E.,  respecting  projected  Wet-Docks  at  Bay  of  Quick. 

Gentlemen,  London,  July  \ 0,  1802.  No.  372.' 

Agreeably  to  your  request,  I examined  the  harbour  of  Greenock  on  the  7th  and  8th  of  August  Rennie,  on  pro- 
last, and  gave  the  necessary  directions  to  Mr.  Ainslie,  respecting  the  surveys  and  soundings,  which  he  posed  Wet-Docks 
has  since  completed  and  sent  to  me.  at  ®a3r  Qu*c^- 

The  Frith  of  Clyde  runs  in  a direction  nearly  W.N.W.  and  E.S.E.,  in  that  place  on  which  the  town 
and  harbour  of  Greenock  are  situated  ; but  about  four  miles  to  the  westward  it  bends  to  the  southward, 
and  becomes  nearly  due  south  and  north.  The  land  on  the  east  side  is  pretty  high,  but  on  the  west  side 
it  is  very  mountainous  : Loch  Long  is  opposite  where  this  sudden  bend  takes  place,  and  stretches  nearly 
north  for  about  10  miles  : about  3 miles  to  the  eastward  of  this,  and  opposite  Greenock,  the  Gair  Loch 
stretches  inland  about  six  miles,  in  a direction  nearly  N.N.W.,  and  there  is  a bay  north  of  the  town 
about  4 miles  wide,  but  this  width  does  not  continue  far,  4 for  at  Port-Glasgow  it  is  not  above  2 
miles  wide. 

In  the  river  or  frith,  from  Greenock  upwards,  are  several  very  extensive  sand  banks,  which  have 
channels  or  swatchways  across  them,  through  which  the  flood  tide  directs  its  course  ; but  being  so  much 
obstructed  by  the  island  of  Bute  and  Cumbrae,  and  by  its  changed  direction  at  the  point  ot  Roseneath, 
and  by  the  fresh  water  sent  down  by  the  Clyde,  its  velocity  is  greatly  impeded.  In  the  first  quarter  of 
flood,  when  it  is  the  strongest,  it  does  not  move  above  one  knot  per  hour,  and  with  a direction  opposite 
Greenock  rather  more  southerly  than  the  line  of  the  shore.  Fears  have  therefore  been  entertained,  that 
it  would  in  time  form  a new  channel  at  a considerable  distance  from  the  shore,  which  would  greatly 
injure,  if  not  destroy,  the  harbours  of  Greenock  and  Port-Glasgow.  Its  tendency  no  doubt  is  to 
produce  this  effect,  but  luckily  the  Clyde  and  Leven  counteract  this  tendency  ; for  between  Kilpatrick 
and  Dumbarton,  the  channel  lies  in  a direction  W.  and  by  S.  and  E.  and  by  N.,  which  throws  it  to  the 
southward,  and  the  Leven  joining  below  Dumbarton  in  a S.S.E.  direction,  tends  still  more  to 
force  it  along  the  Renfrew  side,  so  that  by  this  means  there  is  an  excellent  channel  maintained  along 
the  whole  northern  shore  of  the  county  of  Renfrew,  and  as  at  the  last  quarter  of  ebb  it  runs  with  a 
velocity  of  about  three  knots  per  hour,  its  grinding  power  produces  a much  greater  effect  than  m the 
flood.  The  current  of  the  flowing  tide  being  therefore  on  the  north  side,  and  the  ebbing  being  on  the 
south  side,  there  have  been  two  great  sand  banks  formed  in  the  middle  channel,  the  one  opposite  Port" 

Glasgow,  called  the  Cockle  Bank,  and  the  other  opposite  Greenock,  called  Greenock  Bank,  both  of 
which  are  dry  at  low  water  spring  tides ; and  there  is  a channel  between,  in  which  there  is  a con- 
siderable depth  of  water.  These  two  banks  are  in  some  respects  an  injury  to  the  harbours  of  Port- 
Glasgow,  and  Greenock,  as  they  prevent  vessels  from  working  out  in  contrary  winds  with  so  much 
J 1 3 T 2 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


Appendix  C. 
Greenock. 

No.  372. 
Rennie,  on  pro- 
posed Wei- Docks 
at  Bay  of  Quick. 


504  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

advantage  as  they  otherwise  would,  were  no  such  banks  there;  but  the  benefit  arising  fron 
greater  than  the  injury,  for  they  are  not  only  the  means  of  maintaining  the  channel  deep  bv'  fi  ■ 3 
the  ebbs  into  a narrow  compass,  but  they  act  as  breakwaters  to  shelter  the  harbours  • an  \ ^on"J?m3 
although  the  width  of  the  Clyde  opposite  to  the  town  of  Greenock,  as  I have  before  st  teP^’ 
miles,  yet  there  is  never  any  heavy  swell  or  sea,  which  materially  affects  the  harbour;  so  littl  ' ,S.* 
swell  that  vessels,  during  a considerable  part  of  the  year,  can  load  and  discharge  their  cargoes  outs'*  r 
the  piers.  I have  entered  into  this  dissertation,  not  for  the  purpose  of  giving  information  t * | °* 
mariners  who  trade  to  and  from  the  ports  of  Greenock  and  Glasgow,  who  I doubt  not  a h 0 6 
acquainted  with  the  set  of  the  tides  than  1 am,  but  for  the  purpose  of  showing  how  important  % • 8r 
attend  to  these  important  facts,  in  laying  down  a plan  for  the  improvement  of  Greenock  harbour-1  -!|S  'U 
no  work  should  be  constructed  that  has  the  smallest  tendency  to  change  the  direction  of  the  t'H  ' ^ 
sand-banks,  which  nature  lias  so  wisely  formed  for  making  and  maintaining  a deep  entrance  to  t **  °r 
the  most  important  harbours  on  the  west  coast  of  Scotland. 

With  these  important  considerations  before  me,  the  plan  1 have  to  propose  for  the  New  Eastern  EJ- 
bonr,  and  for  the  amelioration  of  the  Old,  is  to  make  the  piers  as  nearlv  parallel  to  the 
bank  opposite  to  the  harbour,  as  the.  nature  of  the  situation  will  admit. 

The  harbour  in  the  bay  of  Quick  being  to  the  eastward  of  the  great  bank,  need  not  be  scrupulo  I 
formed,  as  tlm  channel  here  widens;  but  still  nothing  should  be  done  materially  to  obstruct  the  eotran  * 
of  the  flowing  tide,  which  should  be  enticed  into  it,  if  I may  be  allowed  the  expression  as  much  T 
possible.  ’ as 

The  ground  to  the  eastward  of  the  present  new  quay,  is  of  a shape  which  renders  it  difficult  to  be  con- 
verted into  a harbour  of  a convenient  and  unilorm  shape.  The  extent  is  also  very  limited  : the  expense 
therefore  becomes  great  in  proporion  to  the  accommodation  which  can  be  gained.  ^ 

I have  studied  this  situation  with  considerable  attention,  but  l cannot  say  I have  been  able  to  satisfy 
myself  in  respect  to  the  best  form  of  constructing  a harbour : — The  plan  which  has  occurred  to  me  is 
nearlv  the  same  as  was  proposed  by  Mr.  Ainslie  in  bis  former  survey  ; namely,  to  build  a quav  or  pier 
100  feet  wide,  parallel  to,  and  close  by,  the  Daling  Bum,  which  is  the  boundary  of  the  powers  granted  bv 
the  Act  of  Parliament,  and  extending  about  240  yards  from  the  bridge.  b 1 

From  the  extremity  of  this  pier,  I propose  another,  nearly  at  right  angles  and  parallel  to  the 
great  bank,  of  60  feet  in  width  and  150  yards  in  length : I propose  the  new  quay  to  be  extended  about 
66  yards  beyond  the  present  pier,  and  of  the  width  of  40  feet;  this  will  leave  an  opening,  between  it  and 
the  other,  50  yards  wide,  which  I propose  as  the  entrance  or  opening  of  the  harbour.  It  may  be  asked 
why  not  have  extended  the  eastern  pier  66  yards  farther,  and  made  the  en'rance  to  the  harbour  at  the 
end  of  the  present  new  quay  ? To  ibis  I answer,  that  in  the  first  place  the  harbour  is  so  narrow  at  the 
present  pier,  that  there  is  very  little  room  for  ships  to  get  out  of  and  into  it — and  in  the  second  place,  that  it 
is  so  narrow  there  is  not  sufficient  room  for  the  waves  to  spend  their  violence  before  they  reach  the  breast 
of  the  inner  quay,  which  would  render  the  harbour  very  unquiet,  and  of  course  be  detrimental  to  the 
vessels  lying  in  it. 

•ii  P.rol:ose  a kreast  wall  to  be  built  from  the  east  end  of  the  east  quay  to  that  at  the  Daling  Bum,  which 
will  close  nearly  9 statute  acres  of  water,  and  give  about  1 000  yards  in  length  of  quay.  The  quav  n°xt 
the  town  is  proposed  to  be  100  feet  wide,  as  well  as  that  parallel  to  the  Daling  Burn;  the  bottom  of  the 
harbour,  which  is  now  dry  at  low  water,  is  proposed  to  be  deepened  to  about  2 feet  under  it. 

I he  space  between  the  breast  or  quay  wall  and  the  shore,  is  intended  to  be  filled  with  earth,  and  the 
piers  are  proposed  to  be  formed  by  an  out  and  an  inside  wall,  with  counterforts,  having  the  space  between 
"...  w,:h  earth  and  paved  over  ; this  filling  will  consume  about  1 12,000  cubic  yards  of  earth  more  than 
the  liarlm  iar^onr  ’ eart''  niust  be  brought  from  some  other  [dace  not  very  distant  fiom 

I do  not  propose  to  have  any  middle  quay,  or  tongue,  in  this  harbour,  os  upon  comparing  the  extent 
ot  quay  with  the  quantity  of  water,  the  one  seems  fully  equal  to  the  other.  A harbour  should  always 
nave  some  room  for  those  ships  which  are  in  ballast,  or  such  as  are  laid  up  for  the  winter,  or  are  waiting 
or  repairs;  and  after  the  whole  quays  are  occupied  by  such  vessels  as  will  be  loading  and  discharging 
e.r  cargoes,  there  does  not  seem  to  be  more  space  left  than  is  necessary  for  the  accommodation  of  such 
vessels  as  1 have  before  mentioned,  and  others  moving  to  and  from  the  quays. 

rv  lot-  was  proposed  by  Mr.  Ainslie  in  the  south-east  corner  of,  this  new  harbour.  I have 
owever  thought  proper  to  leave  it  out  here;  as  a dry-dock  in  this  situation  would  occupy  nearly  130 
u°  r u best  Part  °'  ti,e  quay,  and  would  be  a great  inconvenience  to  the  harbour ; besides,  there 
wou  no  e sufficient  room  around  it  to  contain  timber  for  such  vessels  as  may  want  repair.  I therefore 
propose  that  two  dry  docks  should  be  made  to  the  west  of  Mr.  Scott’s  ship  yard,  as  will  afterwards  be 
in  the  east  hard)8  l°'Jltl  V6r^  ma*er^  objections  arise  against  this  situation,  a dock  may  still  be  made 

P“l  ,of'he,P1“  j*  of  Enlarging  the  present  quay  by  an  outside  wall,  which  is  also 
? . Greenock  Bank,  and  filling  the  space  between  ii  and  the  present  piers  with  earth.  The  stones 
ni  the  outside  walls  of  the  old  piers  will  be  of  considerable  use  in  filming  some  of  the  new  works,  end 
will  occasion  a saying  for  which  I bare  made  no  allowance,  because  in  every  work  of  this  kind  there  are 

nmbVhl'5  i“nd  wh seld<™  le  foreseen,  and  therefore  the  amount  of  this  saving  will 

probably  be  (upended  in  such  unforeseen  matters. 

.h/ulfih  •“  Sh0WV,  ‘f1?1  “,n  enlargement  may  be  made  in  tire  present  harbour,  by  forming  the  inside  of 
sht.  hi.  fo™11'1  *°  those  of  the  outside;  but  were  this  even  done,  although  it  would  be  a con- 
™'e,  improvement  to  the  harbour,  yet  I think  the  expense  would  bl  greater  than  the  advantage 
gained  by  ,t  : I therefore  do  not  advise  ils  being  done,  nof  have  1 made  an?  esttmate  for  it. 

,"Tted  ,0  ffll  •>«  sPaces  between  these  wails  and  the  piers,  will  be 
about  70,000  cubic  yards,  which  must  be  got  from  some  other  place,  the  same  as  the  new  harbour. 

The  expense  of  the  works  for  the  new  harbour,  aa  per  estimate.  No.  I.,  amounts  to  £35,392 
J-or  enlarging  the  east  quay  of  the  present  harbour,  and  what  i- 


quay,  as  per  estimate  No.  II. 

And  for  the  western  quay,  and  to  Mr.  Scott’s  basin  pi 


i is  calleJ  the  new 
pier,  as  pm  estimate  No.  III. 


8,444 

14,731 


£58,567 


This  appears  to  be  a larger  sum  than  the  gentlemen  of  Greenock  may  have  been  led  to  imagine,  tat 
1 clou  bt  that  it  will  be  done  at  less  than  is  here  stated,  for  as  all  these  outer  walls  must  be  laid  considerably 
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uuder  low  water,  that  can  only  be  clone  with  certainty  by  caissons,  winch  are  very  expensive,  and  they  appendix  C. 

must  be  of  large  dimensions  to  resist  the  action  of  the  sea.  I have  therefore  given  such  dimensions  as  

appears  to  me  public  works  of  this  sort  ought  to  have.  When  they  are  done  slightly  they  are  Greenock. 
in  constant  want  of  repair,  and  very  inconvenient  in  their  use  while  such  repairs  are  in  hand.  „ ~ 

I have  now  stated  the  general  outlines  of  what  appears  to  me  proper  to  be  done  in  the  enlargement  Renni„  °on  ■ 
of  the  new  harbour,  and  quays  of  the  old,  which  will  more  fully  appear  by  inspecting  ihe  plans  posed  Wet-Docks 
and  sections.  at  Bay  of  Quick. 

In  the  Bay  of  Quick  I propose  a tide  harbour,  to  be  constructed  with  piers  of  a polygonal  form, 
extending  from  either  side  of  the  hay,  and  having  an  opening  between  them  of  50  yards  wide  as  an 
entrance  to  the  harbour;  these  piers  enelo.  e about  11  statute  acres,  a considerable  part  of  which  is  dry 
at  low  water,  but  this  will  be  of  great  benefit,  as  the  flat  shelving  beach  has  a greater  effect  in  counter- 
acting the  swrlls  of  Ihe  sea  than  deep  water,  and  as  there  will  be  21  feet  depth  of  water  in  the  outer 
part  of  the  harbour,  at  high  water  spring  tides,  it  will  he  found  sufficient  for  any  vessel  which  can  with 
convenience  and  safety  navigate  so  far  up  the  Clyde ; the  shelving  beach  has  also  another  material  use, 
namely,  that  of  stopping  a ship’s  way  when  she  enters  in  blowing  weather.  Ihe  piers  are  proposed  to 
be  40  feet  broad  at  the  top,  and  built  in  the  same  manner  as  those  in  the  eastern  harbour,  but  as  the 
water  is  deeper,  and  as  they  are  more  exposed  to  the  sea,  they  must  be  proportionally  stronger.  On 
each  pier-head  at  the  entrance  I propose  to  fix  a capstan  with  proper  tackle  to  assist  vessels  in  coming 
into,  and  going  out  of,  the  harbour;  and  warping  buoys,  or  dead-men,  should  be  placed  farther  out,  to 
warp  them  into  the  channel  in  northerly  winds. 

On  either  side  of  the  harbour  I propose  to  construct  a wet-dock,  partly  on  the  sea  and  partly  inland, 
each  having  an  entrance  from  the  dry  harbour  by  a lock  30  or  38  leet  wide,  and  160  feet  long  ; these 
iocks  to  enter  at  the  inner  angle  of  the  second  cant  of  each  pier. 

The  wet  docks  are  to  be  filled  with  water  by  the  tide,  and  to  be  dug  to  the  depth  of  18  feet  under 
the  high  water  of  a spring  tide  ; in  the  sluices  of  the  locks  draw-gates  i re  to  be  placed,  which  being 
opened  at  low  water,  will  scour  both  the  entrances  to  the  docks  and  ihe  mouth  of  the  harbour.  Sluices 
may  also  be  placed  farther  up,  to  clear  away  any  depositions  of  mud  or  sleech  which  may  take  place. 

The  dock  on  the  eastern  side  I propose  to  be  242  yards  long,  and  800  yards  wide,  which  will  enclose 
5 statute  acres ; that  on  the  western  side  I propose  to  be  400  yards  long  and  100  yards  wide,  making 
an  extent  of  somewhat  more  than  8i  acres;  these  docks  will  therefore  accommodate  120  square-rigged 
vessels  of  about  200  tons  each.  The  quays  on  the  north  side  I propose  to  he  formed  by  a sea  wall, 
extending  from  the  piers  of  the  dry  harbour,  on  each  side,  in  an  inclined  direction  to  the  great  hank, 
so  that  the  entrance  to  the  ship  channel  formed  by  these  walls  on  the  one  side,  and  the  western  end  of  the 
great  bank  on  the  other,  will  he  a frustum  of  a triangle,  which  will  give  a free  entrance  to  the  making 
tide,  and  thereby  rather  facilitate  than  obstruct  the  upward  current ; it  is  true  the  piers  of  the  dry 
harbour  extending  beyond  these  will  be  some  obstacle,  but  the  form  I have  given  them  will  render  this 
obstruction  as  small  as  the  nature  of  such  a work  will  admit. 

The  space  between  the  sea  and  the  dock  is  100  feet,  and  the  earth  and  rubble  stone,  which 
are  excavated  in  forming  the  docks  will  be  applied  to  filling  the  space  round  the  docks  and  harbour. 

Thus  a quay  of  100  feet  wide  will  be  formed  on  the  north  and  south  sides  of  the  docks  and  at  the 
end  farthest  from  the  dry  harbour,  but  those  next  it  must  be  193  feet  to  allow  sufficient  room  for  the 
locks.  Sections  of  these  are  represented  in  the  sections  corresponding  to  the.  letters  in  the  plan,  but 
when  the  works  coine  to  be  executed,  plans  anti  sections  will  be  made  on  a larger  scale:  the  present 
however  are  sufficient  to  show  the  general  design. 

From  the  eastern  end  of  the  sea  wall  of  the  eastern  dock,  another  wall  is  proposed  to  be  built  in  a 
direction  leading  to  the  sea  wall  of  the  old  harbour,  which  terminates  at  the  western  end  of  Mr.  Scott’s 
basin  wall;  but  leaving  an  opening  of  50  yards  wide  between  them,  and  within  this  a small  basin  is 
proposed  to  be  made,  with  two  dry  docks:  this  basin  will  hold  such  ships  as  may  be  going  into  the 
dry  docks  to  be  graved  or  repaired,  and  there  will  be  sufficient  room  round  these  docks  to  lay  timber 
and  other  materials  requisite  for  the  purpose.  There  is  a space  of  200  yards  in  length  between  the  dry 
docks  and  the  quay  wall  at  the  eastern  end  of  the  eastern  wet  dock,  which  will  answer  for  bnilding  ships ; 
so  that  the  business  of  building  and  repairing  vessels  will  be  contiguous,  and  very  convenient  for  the 
general  business,  which  ought  to  be  carried  on  for  the  accommodation  of  the  extensive  shipping  of  the 
port  of  Greenock. 

I am  aware  that  considerable  objections  will  arise  to  this  plan,  on  account  of  its  interference  with 
private  property  ; but  if  private  property  is  to  stand  in  the  way  of  so  great  an  improvement,  there  is  an 
end  to  every  good  plan  that  can  be  proposed,  and  I am  not  aware  that  any  plan  could  be  found 
possessing  the  requisite  convenience  and  regularity  which  could  interfere  less  with  the  private  property 
m individuals  thau  what  is  here  laid  down;  which,  if  carried  into  execution,  will  in  my  opinion,  render 
Oreenock  one  of  the  completest  harbours  in  the  United  Kingdom  ; and  I am  satisfied  that  those  who 
ave  properly  in  this  situation,  and  which  is  not  wholly  used  for  the  purpose  of  the  docks,  and  parti- 
cularly so  large  a proprietor  as  Sir  John  Shaw  Stewart,  will  find  it  their  interest  to  give  up  a part  for 
tue  improvement  of  the  remainder. 

•the  plan  I have  here  stated  will  cost,  agreeably  to  the  estimates  as  under,  namely  : — 


For  basin,  dry  docks,  and  ground  for  ship  building,  as  per  estimate  No.  IV. 
Eastern  pier  and  dock,  as  per  No.  V.  ...... 

Western  pier  and  dock,  as  per  No.  VI.  ...... 


£25,710 

40,862 

55,402 


£121,974 

The  above  sum  is  only  about  twice  the  amount  of  the  works  proposed  for  the  new  eastern,  and 
improvements  of  the  old  harbour  ; but  whoever  will  compare  the  extent  of  accommoda'tion  obtained,  will 
perceive  that  the  difference  of  expense  bears  no  proportion  to  the  difference  of  accommodation  ; and 
erefore  the  expense,  although  very  great,  is  not  an  object  of  so  much  magnitude,  when  compared  to 
6 ext8nt  °f  harbour,  as  might  be  imagined : and  when  it  is  considered  that  the  plan  may  be  pro- 
h^Tth  execute^»  ar|d  that  each  part  will  afford  a proportional  accommodation  to  the  trade,  I appre- 
sooner  o ]6Vea  t^°se  w^°  are  not  80  sanguine  as  I may  be,  need  not  despair  of  the  whole  being  done 

dock  a^,?ats  ^lat’  including  the  masonry  wanted  for  the  piers,  and  earth  for  filling  between  sea  and 
bet  Wa  ?’  ^fre  wanted  above  100,000  cubic  yards  to  fill  the  whole  space  round  the  docks  and 

ween  the  pier  walls  ; but  as  a considerable  quantity  of  earth  will  be  got  by  levelling  the  ground  on 
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the  south  side  of  the  docks  for  the  quays,  and  from  the  foundations  of  the  warehn.-««  j , 
buildings  which  will  be  erected  as  the  works  of  the  harbour  are  extended,  which  mav  all  v!  d f ber 
filling  up  the  spaces  between  the  walls,  there  will  be  a sufficient  quantity  for  this  uuruose  * USed  for 
It  would  have  been  a considerable  advantage  could  the  sea  wall  have  been  placed  L,hl  r 
dock  wall  than  that  it.  my  plan,  so  as  to  have  had  160  or  170  feet  in  breadth  on  lhe  north ^"V!* 
docks,  because  in  tins  case  there  would  have  been  room  for  boll,  the  wharfs  and  for  warehou-e  h l- 
could  not  have  been  done  without  a very  great  additional  expense,  as  the  water  deepens  verv  • . , 
Ihe  warehouses  will  therefore  be  confined  to  the  south  side,  and  the  two  extreme  ends  of  ?t  ? J 
and  the  wharf  on  the  north  sides,  will,  I apprehend,  be  used  lor  iron,  and  such  other  articles 
not  require  to  be  housed:  or  the  quay  might  be  narrowed  to  50  feet,  which  would  admit  , r . 
warehouses  50  feet  deep : this  however  will  be  best  determined  in  the  use  of  the  docks  3 r°W  °f 
Tims,  Gentlemen,  have  I pointed  out  what  appears  to  me  the  best  plan  for  the  present  r ■ 
improvements  of  the  port  of  Greenock— a plan  which  has  not  been  formed  without  much  consideration' 
ihat  it  is  perfect  I will  not  pretend  to  say— perfection  does  not  belong  to  mortals  - but  I fl  u 
myself  you  will  find  sufficient  in  it  to  demand  your  attention:  and  I doubt  not  you  will  s\v  ? T 
eandid  consideration  the  importance  of  the  subject  requires,  and  appreciate  its  merits  according!?  ‘“t 

To  Waller  Ritchie  and  Hugh  Cratcfurd,  Esqrs.  ’ ^Cj0HN  j}ENN 


No.  373. 

Letter  from  Mr.  Thom,  of  28(7.  April,  1835,  cmtaming  Estimate  of  the  Boris  mentioned  in 
Mr.  Telford's  Plan. 

T , Rothesay,  April  28  1835 

f I DEO  mos!  earnestly  to  apologise  for  my  long  delay  (and  seeming  neglect)  in  tenoning  on  the 

,co”  do4;  II  ”'0"ld  tak'  "i™11  «“e  to  of  little  use)  to  explain  at  length  the  nun*, 

rotis  and  rotations  incidents  that  came  m my  way  to  prevent  it;  and  therefore  only  her,  Jon  aI| 
belie,  e that  they  proceeded  from  causes  which  I conld  not  control— for  no  one  amongst  you  could 
more  anxious  and  earnest  about  ,t  than  myself.  It  has,  however,  been  delayed  for  some  days  nast  £ 
the  expectation  of  my  coming  up  to  explain  every  thing  to  you  on  the  spot ; but  finding  it  mav  vet  he 

aome  days  ere  I can  accomplish  this,  I now  proceed  to  state  what  appears  to  me  to  hf 

wth'S  The  V 0 ? /'•  “*  “ f°wn  p,a“  l'J  Mr ■ TcV°rd’  da'“  applied  to  each, 

with  all  the  discernment  and  impartiality  I am  master  of,  viz. ; — fa  " 

The  east  dock,  us  stated  in  Mr.  Telford’s  estimate,  is  to  cost  48,550/.  8«.  lOrf.  ; but  upon  a very 
carefui  perusal  of  Mr.  T elford  s specification,  calculations  and  estimate,  I find  that  he  (or  rather  some 
one  else  he  has  trusted)  has  made  severa!  omissions  in  his  estimate,  which,  when  supplied,  raise  the 
h™,l  T m t0  soraetl™S  above  50,000/.  I find,  by  applying  precisely  the  same  data,  that 
mS  t0dSst.Wl1  °°  S°  ,ng  ab°Ve  66fi00L  ; beinS  W*  »ori  than  the  east  dock  is  esti- 

and  considered  ®™7  circumstance  applicable  to  each  case 
I comeuntnblw  H 5 * ‘ r^'  stfte”ent  which  I will  lay  before  the  Gentlemen  concerned  when 
Z It  i [I-  Is  t0u  e .obser,ved>  bowevcr,  that  Mr.  Telford  has  laid  down  his  outer  sea 

l t f the  r,V"  than  ,he  soundin§s  were  taken  by  «■ ; and  that,  therefore, 

aitrateli  ^ ^ f^onthe  sUe  of  that  wall,  before  its  height  (or  depth)  can  be 

that  wall  on  both  - °”ever’ ^bere  are  soundings  laid  down  at  no  great  distance  from  the  site  of 

abo-e  1 non/  nf /ffF  ’ ' '®  no.1  Pr°bable  that  the  result,  when  the  new  soundings  are  taken,  will  make 
ou^bt  now  tn  hp  lts ,eos,t:  tb,s  P stated  to  Mr.  Hamilton  when  here;  and  these  soundings 

ticular  von  _„i,r  f’  an  be  fone  Jn  a ®hort  time  in  calm  weather.]  But,  except  as  to  this  par- 
-\s  to  wdiefhpr^t  ^ if011  accuracy  of  the  relative  cost  of  the  two  docks,  and  act  accordingly. 

different  o!!pItL  \ f t°  make  any  Oration  on  either  of  the  plans,  it  is  altogether^ 

but  1 must  iusf  stitP  .u  ,wblcb  * bave  also  carefully  considered,  and  will  explain  if  necessary; 
light  grounds  ’ 1D  6 mean  tlmeJ  that  the  authority  of  Mr.  Telford  should  not  be  set  aside  on 

ou^tl'e^/^oi'Z.y ^a"n > r doubt  been  the  omissions  of  the  person  entrusted  to  make 

derfu  th?fh?Rbo,S  I""2  TLelford  s time  of  b’fc  and  the  then  state  of  his  health,  it  is  not  won- 
derful  that  he  should  have  trusted  such  details  to  another. 

as  ven- d'earlv  p'Thi WiSp^tedw^°Ve’  *!?at  .my  calcuIations  are  founded  strictly  on  Mr.  Telford’s  data 
are  laid  down^hv  Mr  TplfUj  1S  sPeci^oat'ons,  and  are  applied  to  the  two  plans  exactly  as  these  plans 
on  the  litZ"ranh^  ;nI  va'ld  eXplained  by  kis  specifications.  These  plans  are  distinctly  shown 
business  weU  it  last  • bavePas.sed  y°u-  If  I have  taken  much  time,  I hope  I have  done  the 

much  at  home  in  it  as  in  th  cT,6  been  at  very  great  pains  with  it,  and  now  consider  myself  as 

question  respecting  it  withrw  5}^ater  scbeme  l aad  shall  in  future  be  able  to  answer  any  pertinent 
01  dday-  In  1116  mean  time  1 sha11  be  ^lad  to  bei  that  >’ou 
To  Andrew  Anderson,  Esq.,  Banker,  Greenock .’  R.  Thom. 

this  inducerTmp^n^ or  new  at  ^east>  )n  Mr.  Telford’s  plan  of  erecting  the  piers;  and 


R.  T. 
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No.  374. 

Letter  from  John  Shaw  Stewart,  Esq.,  offering  Ground  for  Docks. 

Dear  Sir,  Greenock,  June  24,  1835. 

In  reference  to  what  passed  to-day  at  the  interview  which  I had  with  the  Harbour  Trustees,  I 
now  on  the  part  of  Sir  Michael  Shaw  Stewart,  make  offer  to  them  of  the  ground  to  the  eastward  of  the 
East  Harbour,  and  situated  between  the  street  and  low  water  mark,  belonging  to  him,  on  the  fol- 
lowin'* terms,  viz. : — For  the  first  two  years,  no  feu  duty  to  be  paid ; for  the  next  eight  years, 
the  feu  duty  to  he  at  the  rate  of  five  shillings  per  fall, — after  which  time,  the  feu  duty  to  be  at  the  rate 
of  ten  shillings  per  fall, — but  this  latter  rise  to  take  place  only  provided  the  amount  of  the  gross 
revenue  drawn  from  the  harbours  of  Greenock,  on  the  footing  of  the  present  rates,  during  the  last 
three  years  of  the  said  term  of  eight  years,  be  at  least  equal  to  the  amount  of  the  same,  during  the  three 
vears  immediately  preceding  the  date  of  the  contract,  which  may  follow  on  this  offer  ; but  if  these  be 
iound  not  to  be  equal,  then  the  said  rise  shall  not  take  place  until  the  gross  revenue  in  three  consecu- 
tive years,  shall  be  equal  to  that  amount.  Tbe  Trustees  are  to  settle  all  claims  of  damages  competent 
to  the  present  occupants  of  the  ground.  The  buildings  and  materials  which  are  at  present  the  property 
ofSir  Michael  are  to  remain  his  property,  and  may  be  sold  by  him. 

■With  regard  to  the  ground  for  the  proposed  western  harbour,  I hereby  offer  the  ground  belonging 
to  Sir  Michael  Shaw  Stewart,  lying  between  Clyde  Street  and  Low  Water  Mark,  at  the  rate  of  two 
shillings  per  fall, — no  feu  duty  being  to  be  paid  for  it  during  the  first  two  years.  The  Trustees 
having  liberty  in  both  cases  to  extend  beyond  the  Low  Water  Mark,  without  paying  any  additional 
feu  duty.  ...  ■ _ 

In  order  to  enable  the  Trustees  to  make  any  necessary  arrangements  with  other  parties,  this  offer 
shall  remain  in  force  for  twelve  months  from  this  date. 

I remain,  &c., 

7b  the  Honourable  the  Provost  of  Greenock.  J.  Shaw  Stewart. 


No.  375. 

Report  of  the  Committee  on  the  Harbours. 

July  6,  1835. 

In  entering  upon  the  discharge  of  their  duties,  the  attention  of  the  Committee  was  first  directed  to 
the  inconvenience  resulting  from  the  accumulation  of  timber  in  the  harbours.  In  order  to  remedy  this 
evil,  the  depot  at  Jnchgreen  has  been  fenced  in,  according  to  the  plan  which  was  some  time  ago  sub- 
mitted to  the  Council,  and  m.w  affords  accommodation  sufficient  to  warrant  the  enforcement  of  the 
regulation,  that  all  timber  be  removed  from  the  harbour  immediately  on  its  being  discharged. 

The  necessity  for  more  effectual  measures  to  deepen  and  cleanse  the  harbours,  came  next  to  be  con- 
sidered. It  was  the  opinion  of  the  Committee,  that  for  these  purposes  a steam  dredging-machine 
should  he  put  in  operation,  and  they  expected  to  have  procured  one  on  hire  for  this  season.  In  this 
expectation  they  have  been  disappointed,  and  they  have  it  now  in  view  to  contract  for  one,  to  be  ready 
for  working  next  spring.  Before  doing  so,  however,  they  wish  to  procure  some  further  information  as 
to  the  power  and  dimensions  of  the  machine  that  will  be  most  suitable. 

Patent  screw*  moorings  have  been  placed  at  the  entrance  of  each  harbour,  and  it  is  hoped  will  be 
found  useful. 

The  alterations  that  were  recommended  on  the  large  crane  at  the  east  harbour,  have  been  ordered  to 
he  made  as  soon  as  convenient ; and  to  facilitate  the  shipment  of  heavy  packages  in  steam  boats,  a 
small  crane  that  will  carry  six  tons  has  been  contracted  for,  to  be  erected  on  the  Custom-house 

W-  , _ 

Iu  order  to  secure  one  or  two  additional  berths  for  steam-boats,  the  recess  for  the  stair  on  the  outside 
of  the  east  arm  of  the  Custom-house  quay,  has  been  ordered  to  be  filled  up. 

These,  with  other  minor  matters  connected  with  the  management  lof  the  harbours,  have  had,  from 
time  to  time,  the  attention  of  the  Committee ; but  the  most  important  inquiry  in  which  they  have  been 
engaged  relates  to  the  demand  for  additional  harbour  accommodation,  and  the  cost  at  which  such  demand 
can  be  supplied.  On  this  subject  the  Committee  believe  it  to  be  the  general  impression,  that  in  any 
plan  which  may  hereafter  be  adopted*for  extending  the  harbours,  it  would  be  extremely  desirable  to 
include  a wet  dock ; they  have,  therefore,  endeavoured  to  obtain  information  in  regard  to  the  expense  at 
which  such  improvement  may  be  effected. 

The  first  plan  of  wet  docks  for  the  harbour  of  Greenock  was  furnished  by  Mr.  Reunie  in  the  year 
1802.  That  plan  has  been  lost  or  mislaid,  but  from  the  report  which  accompanied  it,  and  which  is  now 
in  the  hands  of  the  Council,  it  appears  that  Mr.  Rennie  proposed  to  form  a tide  harbour  at  the  Bay  of 
Quick,  and  to  connect  therewith  two  docks,  the  one  inclosing  about  five  acres,  the  other  about  eight 
acres,  with  18  feet  of  water  at  spring  tides,  and,  together,  capable  of  containing  about  120  vessels  of 
200  tons  burthen.  From  these  docks  it  was  proposed  to  run  a sea-wall  eastward  to  the  Westbum,  and 
within  that  space  to  have  two  graving  docks,  and  accommodation  for  building-yards,  &c.  The  expense 
of  these  works  was  estimated  by  Mr.  Rennie  thus  : — 

Basin,  dry  docks,  and  ground  for  ship-building  . . • • .£.25,710 

Eastern  pier  and  dock  .........  40 ,862 

Western  pier  and  dock  . 55,402 


. In  all £.121,974 

So  that  the  tide  harbour  and  the  two  wet  docks,  exclusive  of  the  other  works,  and  exclu- 
sive of  the  price  of  ground,  &c.,  were  estimated  at  .....  . 96,264 

The  great  expense  of  the  works  contemplated  by  the  plan  in  question,  and  still  more,  the  inconvenient 
distance  of  the  Bay  of  Quick  from  the  present  harbours,  induced  the  Committee  to  direct  their  attention 
exclusively  t0  the  011iy  other  p]an  of  wet  docks  which  the  trustees  have  procured,  namely,  that  furnished 
fay  Mr.  Telford  in  the  year  1830. — This  plan  comprehends  a dock  to  the  eastward,  of  about  nine  acres, 
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which  would  enter  from,  and  include  part  of,  the  present  East  India  Harbour,  and  would  extend  from 
thence  to  Mr.  Steele’s  building  yard  ; also  a dock  to  the  westward,  of  about  eight  acres,  to  enter  from 
a basin  to  he  formed  between  the  Westburn  and  the  Ropewalk  Quay,  and  to  extend  westward  from  that 
quay  about  IOOO  feet.  Boi  1>  of  these  docks  would  have  about  20  feet  depth  of  water  at  sprin-ufe 
and’ according  to  Mr.  Telford’s  report,  each  dock  would  have  room  for  about  100  vessels  of  moderate 
size,  so  that  either  of  them  would  be  amply  sufficient  for  the  present  wants  of  the  trade. 

The  expense  of  the  eastern  dock  was  estimated  by  Mr.  Telford  at  48,550/.,  but  Mr. 

Thom,  who  was  consulted  by  Mr.  Telford  when  here,  and  who  has  since  gone  over 
the  calculations,  estimates  the  cost  at  fully  . . . . • . £.50,000 

Add  for  ground  to  be  feued  from  Sir  Michael  Shaw  Stewart,  about  533  falls,  which,  at 
20  years’  purchase  of  the  annual  rates  specified  in  Sir  Michael’s  offer,  would  amount 


to  about 


3,735 


£.53,735 

To  this  sum  there  would  have  to  be  added  the  following  items,  of  which  the  Committee  have  got  no 
estimate,  viz. : 

Price  of  a lot  of  ground  belonging  to  Mr.  M'Millan,  ship-builder. 

Ditto,  of  a lot  belonging  to  the  heiis  of  the  late  Mr.  M‘Bride. 

Cost  of  sheds  along  the  sides  of  the  dock,  causewaying,  paving,  &c. 

Mr.  Telford  did  not  furnish  any  estimate  for  the  western  dock,  but  that  want  has  been  supplied  by 
Mr.  Thom,  who  has  estimated  the  cost  at  fully  66,000/. 

To  this  sum  must  be  added  the  price  of  all  the  shore  ground  from  the  West  Burn  to  the  western 
extremity  of  the  dock,  also  the  expense  of  sh'ds,  &c.  &c. 

Sir  Michael  Shaw  Stewart  h ;s  ottered  the  unfeued  p rtion  of  the  ground  for  the  western  dock  at  the 
low  rate  of  2s.  annually  per  fall,  but  it  is  only  a small  portion  of  that  ground  which  is  now  in  his  hands; 
the  greater  part  is  already  feued,  and  consists  of  several  distinct  properties  upon  which  the  Committee 
are  not  enabled  to  put  a valuation. 

From  what  has  been  stated,  it  appears  that,  of  the  two  docks  in  Mr.  Telford’s  plan,  the  eastern, 
besides  having  the  advantage  of  being  so  much  nearer  the  present  hirbours,  is  the  one  which  could  be 
completed  at  the  least  expense  ; but  it  is  perhaps  unnecessary  to  discuss  the  comparative  merits  of  the 
different  sites,  till  the  Council  determine  the  general  question,  whether,  in  the  present  state  and  prospects 
of  the  Harbour  Trust,  it  would  be  prudent  to  enter  upon  an  undertaking  of  such  magnitude  and 
cost. 

The  principal  arguments  brought  forward  in  favour  of  wet  docks  are, 

1st.  That  the  increasing  trade  of  the  port  requires  additional  accommodation. 

2d.  That  the  quality  of  the  present  harbour  accommodation  is  inferior  to  that  which  a wet  dock 
•would  afford. 

3d.  That  the  construction  of  the  wet  docks  at  Port-Glasgow  renders  it  in  a great  degree  necessary  for 
this  port  to  provide  similar  accommodation. 

With  the  view  to  ascertain  the  more  clearly  how  far  the  first  of  these  arguments  is  well  founded,  the 
Committee  instructed  the  harbour-masters  to  keep  journals  showing  the  dates  of  the  applications  made 
to  them  for  loading  and  discharging  berths,  and  the  dates  when  such  applications  are  complied  with. 
From  an  inspection  of  these  jouin  ds,  which  were  commenced  on  the  16th  day  of  December  last,  and 
have  been  continued  down  to  the  present  time,  it  appears  that  the  inward  ships,  during  that  period,  have, 
with  very  few  exceptions,  obtained  discharging  berths  without  any  delay.  Vessels  entered  for  loading 
have  occasionally  l ean  unable  to  procure  quay  berths  so  soon  as  wanted,  and  under  such  circumstances 
have  been  obliged  to  take  in  a portion  of  their  cargoes  in  the  second  tier  ; it  does  not  appear,  however, 
that  either  inward  or  outward  vessels  have  been  subjected  to  material  detention  from  a want  of  harbour 
room,  and  the  Committee  have  no  reason  to  believe  that  greater  dispatch  is  afforded  at  any  port  in 
the  kingdom  than  is  usually  given  to  ships  at  this  port.  Upon  the  whole,  the  journals  in  question 
do  not  indicate  a pressing  demand  for  additional  harbour  room  ; it  is,  however,  to  be  observed,  that 
they  have  not  been  kept  long  euough  to  include  those  months  in  which  the  harbours  are  most  apt  to 
be  crowded,  and  when,  consequently,  the  demand  for  berths  is  greatest. 

With  reference  to  the  second  argument,  namely,  the  superiority  of  wet  dock  accommodation,  it 
has  not  hitherto  been  alleged  that  vessels  resorting  regularly  to  this  harbour  have  been  less  durable 
than  those  trading  to  ports  which  have  the  benefit  of  wet  docks  ; still  it  must  be  admitted  that  such 
docks  do  possess  great  advantages,  especially  for  the  large  class  of  ships,  and  that  it  would  be  most 
desirable  to  have  such  accommodation,  if  to  be  attained  at*  an  expense  which  can  be  prudently 
ventured  upon. 

The  improvements  in  progress  at  Port-Glasgow  should,  no  doubt,  operate  as  a stimulus  to  our 
entering  upon  similar  worts  here  ; on  the  other  hand,  the  uncertainly  that  at  present  exists  as  to  the 
extent  to  which  the  navigation  to  G-lasgowmay  be  improved,  avid  consequently  as  to  the  share  of  the 
foreign  trade  of  the  Clyde  that  will  ultimately  go  direct,  to  that  port,  would  seem  to  call  for  much 
caution  in  incurring  an  expenditure  which  would  greatly  increase  the  debt  of  our  Harbour  Irust. 

It  is  due  to  Sir  Michael  Shaw  Stewart  to  state  that,  taking  into  view  the  amount  of  rent  at  present 
drawn  for  the  ground  of  which  he  has  made  offer  to  the  Trustees,  the  terms  of  that  offer  appear  to  the 
Committee  to  be  very  liberal,  and  show  that  Sir  Michael  is  desirous  to  promote  whatever  extension  of 
the  harbour  the  trustees  may  think  proper. 

The  following  documents,  which  were  entrusted  to  the  Committee,  and  which  are  referred  to  in  this 
report,  are  delivered  herewith,  viz. : — 

Report  of  Mr.  Renn'e,  dated  in  1802. 

Plan  and  report  of  Mr.  Telford,  iu  1830. 

Letter  from  Mr.  Thom,  of  28th  April,  1835,— containing  estimate  of  the  docks  in  Mr. 

Telford’s  plan. 

Letter  from  John  Shaw  Stewart,  Esq.,  of  24th  June,  1835,  offering  ground  for  docks. 

James  Stewart,  Chairman. 
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Report  hy  the  Committee  appointed  to  inquire  into  the  necessity  of  additional  Harbour  Greenock. 

accommodation.  

No.  376. 

Extract  from  the  minutes  of  a meeting  of  the  Trustees  of  the  Harbours  of  Greenock,  held  upon  the  Committee's 

17th  day  of  November,  1840.  Report  on  want  of 


“The  subject  of  harbour  accommodation  was  then  taken  up,  when,  on  the  motion  of  the  provost,  it  Harbour  accom- 
was  unanimously  resolved,  That  a Committee  be  appointed  to  consider  and  report  upon  the  following  modation, 
questions,  viz. • 

»«}_  The  description  and  extent  of  additional  harbour  accommodation  requisite  to  meet  the  demands 
of  the  increasing  trade  of  the  port. 

“2.  The  most  eligible  site  or  sites  for  such  accommodation. 

« 3_  tj14  measures  most  proper  to  be  adopted  for  providing  the  same. 

“The  following  gentlemen  were  appointed  the  Committee,  viz.: — The  Provost,  Baillies Lindsay  and 
Denuiston,  Treasurer  Gray,  Messrs.  Sinclair,  Steele,  Weir,  Scott,  and  Tasker — three  to  be  a quorum. 

The  provost  to  be  convener.” 

Extracted  from  the  Minutes  by 

John  K.  Gray,  Town- Clerk. 

Greenock , January  2,  1841. 

The  first  question  upon  which  the  Committee  have  to  report  relates  to  “the  description  and  extent 
of  additional  harbour  accommodation  requisite  to  meet  the  demands  of  the  increasing  trade  of  this 
port.”  _ . 

In  entering  upon  this  question,  it  is  proper  to  advert  to  the  chief  causes  of  the  inconvenience  expe- 
rienced under  the  existing  amount  of  accommodation.  These  are — 

1st.  A deficiency  of  berthage  for  both  sailing  vessels  and  steamers,  particularly  those  of  a large  size. 

2nd.  The  accumulation  within  the  harbour  of  floating  timber  discharged  from  the  North  American 
ships. 

3rd.  The  incumbrance  of  the  quays  and  breasts,  with  timber,  deals,  staves,  &c. 

4th.  The  want  of  slips  to  facilitate  the  landing  of  heavy  timber. 

To  remedy  these  inconveniences,  various  plans  have  been  suggested.  The  Committee  will  now 
briefly  notice  these  plans,  and  will  afterwards  submit  their  views  upon  each  in  succession. 

For  a deficiency  of  berthage,  the  remedy  which  is  most  obvious,  and  has  been  most  generally  con- 
templated, is  an  extension  of  the  harbour  by  the  construction  of  either  a wet  dock  or  a new  tide 
harbour.  Another  proposal  which  has  been  brought  forward,  and  has  attracted  considerable  attention, 
is  to  form  a breakwater  on  the  sand  bank  in  front  of  the  harbours.  Such  breakwater,  it  is  alleged, 
would  not  only  shelter  the  harbours,  but  would  also  make  the  roadstead  available  for  the  discharge 
of  the  timber  ships,  whereby  the  berthage  now  allotted  to  them  could  be  appropriated  to  other  vessels, 
and  the  harbours  kept  entirely  clear  of  floating  timber. 

To  prevent  the  accumulation  of  timber  within  the  harbour,  the  breakwater  just  mentioned  is  one  of 
the  plans  which  have  been  suggested.  Another  is  the  construction  of  a timber  pond  in  Cartsdyke 
Bay. 

The  encumbrance  of  the  quays  with  timber,  deals,  &c.,  arises  partly  from  the  want  of  public  and 
private  depfits  for  the  reception  of  such  materials,  and  partly  from  the  aversion  of  the  importers  to 
incur  the  expense  of  two  removals — the  one  previous,  the  other  subsequent,  to  a sale.  To  remedy 
this  evil,  it  is  plain  the  trustees  must  either  provide  depdts,  or  throw  that  burden  upon  the  owners,  by 
enforcing  the  removal  of  the  property  within  a reasonable  time. 

From  the  want  of  slips  for  the  discharge  of  timber,  the  only  remedy  that  can  be  suggested  is,  that 
such  accommodation  be  provided  either  in  the  present  harbours  or  in  any  new  harbour  that  may  be 
formed. 

It  has  been  further  suggested,  that,  independent  of  those  plans  of  permanent  improvement  which 
may  be  adopted,  a considerable  amount  of  temporary  accommodation  might  be  speedily  obtained  by  the 
construction  of  a wooden  wharf  or  platform,  of  30  feet  wide,  along  the  outside  of  the  sea-wall  of  the 
East  India  Harbour,  whereby  that  wall  would  in  effect  be  widened  30  feet.  Close  to  such  platform,  it 
is  supposed  that,  by  the  aid  of  a steam  dredging-machine,  a depth  of  about  12  feet  at  low  water  of 
spring  tides  could  be  obtained,  and  that  the  whole  length  of  the  outside  of  the  East  India  Quay,  now 
almost  useless  as  berthage,  would  thereby  be  made  fit  to  accommodate  steamers  of  the  largest  class. 

It  is  to  he  observed,  that  dredging  close  to  the  quay,  as  it  stands,  cannot  be  attempted  without  endan- 
gering the  foundation  ; but,  at  the  proposed  distance  of  30  feet,  no  risk  of  that  nature  is  apprehended. 

In  connexion  with  this  improvement,  it  has  been  proposed  that  the  trustees  should  lay  branch  rails  from 
the  same  quay  by  Delingburn  Street  to  the  main  line  of  railway,  to  facilitate  the  conveyance  of  goods  to 
and  from  the  steamers. 

Another  proposal  for  temporary  accommodation  is,  to  form  a wooden  jetty,  projecting  into  the  east 
harbour,  from  near  the  termination  of  Virginia-street,  fur  the  purpose  of  affording  additional  berthage  to 
large  steamers  while  being  fitted  out. 

The  Committee  having  thus  brought  under  view  the  inconveniences  at  present  experienced  by  the 
trade,  in  regard  to  harbour  accommodation,  and  having  adverted  to  the  plans  which  have  been  suggested 
for  remedying  the  same,  will  now  proceed  to  submit  their  views  upon  these  plans,  in  the  order  in  which 
they  have  been  enumerated,  viz. : — 

Harbour  extensions. 

Breakwater  on  the  Bank. 

Timber-pond  in  Cartsdyke  Bay. 

Depots  on  shore  for  timber,  deals,  &c. 

Slip  for  landing  timber. 

Platform  and  rails  at  east  harbour. 

Wooden  jetty  near  Virginia-street. 

Harbour  Extension. — A condensed  view  of  the  plans  and  estimates  of  harbour  extension  which 
from  time  to  time  have  been  obtained,  is  annexed  hereto.  The  question  now  to  be  considered  is, 
whether  a wet  dock  or  a tide  harbour  is  the  more  suitable  to  the  present  circumstances  of  this  port.  The 
superiority  of  a wet  dock  in  allowing  the  ships  therein  to  be  kept  always  afloat,  and  in  affording  the 
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whole  of  its  area  instead  of  the  mere  range  of  the  quays,  for  the  reception  of  shipping  is  pla' 
indisputable.  On  the  other  hand,  the  limited  range  of  tide  at  this  port  is  an  objection  to'the  fn  *"  • 
of  docks  here,  which  does  not  apply  to  Liverpool  and  various  other  ports  where  such  accomriruTi'011 
has  been  provided  ; for,  with  arise  and  fall  of  tide  seldom  exceeding  10  feet,  the  gates  of  the  d °t 
must  be  always  about  two-thirds  under  water ; consequently  the  repair  of  the  works,  when  ft 
accident  or  decay,  repa’rs  become  necessary,  must  be  difficult  and  expensive,  and  may  at  times°ba 
be  impracticable,  without  having  recourse  to  the  construction  of  a coffer- dam.  The  same  cause  nam  1° 
the  limited  range  of  tide,  lessens  in  another  respect  the  advantage  of  a wet  dock  as  compared  with 
tide  harbour;  for,  assuming  the  latter  to  have,  as  proposed  by  the  plans  of  Messrs.  Hamilton  a 1 
Allison,  a depih  of  24  feet  at  high  water,  it  will  not  even  at  low  water  have  less  than  about  14  feei . nd 
sequently  the  vessels  therein  will  at  all  times  of  the  tide  be  so  far  water-borne,  that,  with  ordinary  cm* 
and  attention,  they  can  scarcely  incur  the  smallest  risk  of  damage.  Il  is  further  to  he  kept  in  view 
that  the  harbour-room  to  he  allotted  to  steamers  should,  if  possible,  be  accessible  to  such  vessels  at  all 
times  of  the  tides,  as  their  arrangements  do  not  admit  of  delay.  Now,  a tide  harbour  of  about  14  feet 
at  low  water  would  afford  such  accommodation  to  steamers  of  the  largest  c’ass  ; whereas  a wet  dock 
cannot  be  entered  or  departed  from,  unless  at  or  near  the  time  of  high  water.  This  is  an  important 
consideration  as  regards  the  accommodation  of  steamers.  A tide  harbour  is  besides  much  less  costlv 
than  a wet  dock,  and  would  not  involve  any  increase  of  the  existing  harbour  rates.  It  could  also  be 
constructed  in  less  time,  a consideration  of  some  importance  in  the  present  circumstances  of  this  port 
Taking  all  these  points  into  view,  the  Committee  are  of  opinion  that,  to  meet  the  present  wants  of  the 
trade,  a tide  harbour,  of  a depth  of  water  of  24  feet,  or  as  near  thereto  as  practicable,  ought  to  be  pre- 
ferred to  a wet  dock.  It  may  be  here  observed,  that  whatever  depth  of  water  can  be  had  for  a wet 
dock,  the  same  can  be  had  fora  tide  harbour;  and  that  neither  for  the  one  nor  the  other  can  the 
requisite  depth  be  obtained,  otherwise  than  by  excavation  within  the  dock  or  harbour,  and  by  dredging 
outside,  to  form  an  approach  from  the  channel  of  the  river. 


The  Committee,  in  thus  recommending  a tide  harbour  as  the  most  suitable  at  the  present  time,  would 
also  recommend  that  the  Trustees  should  keep  in  view  the  expediency  of  purchasing,  if  they  can,  oa 
reasonable  terms,  such  shore  ground  as  may  seem  most  suitable  for  docks,  that  they  may  have  it  in 
their  power  to  form  such  accommodation,  when  an  extension  of  trade  shall  render  it  desirable. 

Breakwater . — The  plan  of  a breakwater  on  the  bank  was  furnished  in  the  year  1S3S,  by  Mr.  James 
Thomson,  civil  engineer. 

Mr.  Thomson  proposes  that  such  breakwater,  raised  to  the  height  of  about  17  feet  above  low  water, 
Bhould  run  in  a parallel  line  with  the  harbours,  and  at  a distance  therefrom  of  about  350  yards,  from 

near  the  tail  of  the  bank  on  the  west  to  a point  opposite  Mr.  Duncan’s  building-yard  on  the  east 

and  that  from  that  point  a half-tide  dyke,  of  the  height  of  6 feet  above  low  water,  should  be  continued 
eastward  to  a short  distance  above  the  Channel,  called  the  Throughlet,  near  Garvel  Point,  thereby 
crossing  and  shutting  up  that  channel.  These  works,  Mr.  Thomson  conceives,  would  not  only 
shelter  the  harbour  and  roadstead,  rendering  the  latter  available  for  the  discharge  of  timber  cargoes, 
but  would  also,  by  confining  the  current  of  the  river,  increase  its  scouring  power,  and  more  effectually 
prevent  the  deposit  of  alluvial  matter  in  the  navigable  channel.  ' £ s.  d. 

Mr.  Thomson  estimates  the  expense  of  the  breakwater  at  . 18,261  0 0 

Half-tide  dyke 4,934  q 0 


n , . , r , £23,195  0 0 

un  the  north  side  of  the  breakwater,  and  adjoining  thereto,  Mr.  Thomson  proposes  to  form  a 
timber-pond  or  ponds,  of  nearly  60  acres  in  extent,  into  which  the  timber,  as  discharged  from  ships 
anchored  in  the  stream,  could  be  directly  conveyed.  The  additional  cost  of  these  ponds  would  he  very 
small,  as  the  fences  would  consist  for  the  most  part  of  wooden  stakes. 

_ On  inspection  of  Mr.  Thomson’s  plan  it  will  be  seen  that  the  proposed  breakwater,  though  it  would 
still  leave  the  harbours  and  roadstead  exposed  in  a considerable  degree  to  the  N.TV.  wind,  would 
aflord  them  ample  protection  from  the  winds  between  N.N.W.  and  E.N.E.,  from  which  they  are  at 
present  most  apt  to  suffer,— and  in  this  particular  its  effect  would  be  highly  advantageous.  It  does 
no  , owever,  appear  to  the  Committee  that  it  would  afford  to  the  timber  trade  that  accommodation 
which  might  at  first  sight  he  expected.  It  must  be  kept  in  view,  that  if  the  timber  ships  are  to  be 
ise  aige  111  the  stream,  they  must  be  placed  in  that  portion  of  the  channel  where  there  is  depth  of 
fAey  cient  to  keep  them  always  afloat;  for,  though  such  ships  may  with  perfect  safety  be  allowed 
a e.  . e §r°u»d  w ,in  harbour  where  they  have  the  support  of  the  quays,  they  cannot,  without 
grea  ns  of  damage,  be  allowed  to  do  so  where  they  have  not  such  support.  But  it  is  only  in  the 
deepest  part  of  the  channel  that  they  can  he  kept  afloat  at  all  times  of  the  tide.  They  would  thus 
?.fu  ata  ^stance  of  more  than  200  yards  from  the  breakwater,  and  across  that  space  the 
in  thp  ” a"to  conve5ed,  either  in  single  logs  as  discharged  from  the  ship,  or  in  rafts  formed 
nm!  tr,  r*  • coaveyance  i-11  single  logs  across  so  wide  a space  would  be  tedious  and  expensive  ; 

Recline  .v,  ra?  m,the  stream  would  be  a work  of  difficulty,  owing  to  the  rapidity  of  the  current. 
olnrinpY  'H'Jf  Pr°cess  of  towing  timber  directly  across  so  large  a portion  of  the  navigable 

dnwn  th*  rlmr  'mu-  Probaf,toty,  be  much  complained  of  as  an  obstruction  to  vessels  passing  up  and 
hi An  Sl  ln.con'remence  would  he  particularly  felt  if  six  or  eight  ships  should  happen  to 
h mMn.nf  a -'e  sam.e  as  *s  not  unfrequently  the  case.  It  may  be  granted  that  the  channel, 
line  nf  hrpilM  d£,nS>  be  deepened,  so  as  to  admit  of  floating  the  ships  somewhat  nearer  to  the 

rennivi  b A b?njJ  within  a convenient  discharging  distance  of  that  line,  would 

irrcat  .vnmf.  - Q.  Cxtent  which,  if  practicable,  would  be  the  work  of  a very  long  time,  and  very 
the  line  in  ‘ ,•  .A  to0*11  the  consideration,  that  even  at  the  distance  of  200  yards  from 

of  o | fit  W8ter  depth  is  on]y  9 feet!  whereas,  to  keep  the  ships  afloat,  a depth 

mode  of  VliSwi  ; ♦w1.‘Lbe  reqM,SIte'  Anotller  inconvenience  which  would  attend  the  proposed 
time  i lZ  S / Sma'J  stowage,  viz. : deals,  staves,  &c„  which  must  be  taken  out  from 
on  floats  at  onn«i  wAdr1EC»ar"ki  °f  1 je  *arSe  limber  is  in  progress,  would  have  to  be  sent  on  shore 
severe  winter  P-nloAi  & 6 ,trou^e.  and  expense.  There  is  besides  reason  to  apprehend,  that  in 
and  h r,K  , he  anchorage  in  the  stream,  with  all  its  shelter,  would  not  be  perfectly  secure, 
would  l h SrT  re'uctance  that  the  °wners  and  masters  of  ships  paying  full  harbour-dues 
beennnw  S"ch  ac,Com1m°dation.  But  supposing  that  all  the  objections  which  have 

kent  entirpl  v 0Uf  sat  as!de,’  t*la.t  the  ships  could  discharge  in  the  stream,  and  the  harbour  be 
recentinn  n/th  1-°^  floall“.S  timber,  it  would  still  be  necessary  to  provide  harbour  room  for  the 
■ eception  ot  the  ships  when  discharged.  It  would' therefore  seem  to  the  Committee,  that  the  formation 
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of  the  breakwater  would  not  supersede  the  necessity  for  extension  of  the  harbour  in  sonic  shape  or 
other.  Sucli  being  the  views  of  the  Committee,  they  would  recommend  that  harbour  extension 
should  be  proceeded  with  first,  us  being-  the  improvement  most  urgently  called  for,  and  its  advantages 
to  all  branches  of  the  trade  being  plain  and  indisputable,  and  that  the  plan  of  the  brenkvintei  or  other 
works  on  the  bank  should  be  more  maturely  considered,  before  any  determination  be  formed  in  regard 
thereto. 

Timber  pond  in  Cartsdylie.  Bay. — On  this  point  the  first  inquiry  is,  what  would  be  the  cost  of  such 
improvement.  Messrs.  Hamilton  and  Allison  estimate  the  expense  of  the  proteeting-wull  at  7,200 1, 
to  which  sum  there  would  have  to  be  added  tin*,  price  of  the  whole  of  the  shore-ground  between 
Cartsdyke  Burn  on  the  west,  and  the  Botllework  quay  on  the  east.  According  to  the  view  of  the 
Committee,  therefore,  the  total  expense  cannot  safely  he  estimated  at  less  than  25,000?.  It  remains  to 
inquire  whether  the  benefit  to  result  from  the  improvement  would  he  iu  proportion  to  such  outlay. 
The  timber-ponds  in  use  at  luchgreen  are  more  extensive,  and  not  less  secure  than  the  proposed  pond 
at  Cartsdyke  would  he.  The  former  measure  about  18  acres ; and  though  at  the  present  moment 
fully  occupied,  have  heretofore  been  found  sufficient  for  the  trade.  The  latter  would  measure  about 
12  acres.  The  pond  at  Cartsdyke  would  not  su persede  the  necessity  of  discharging  the  limber  ships 
in  the  harbour  as  at  present.  It  would  merely  serve  as  a depot  for  the  reception  of  the  timber  when 
brought  from  the  harbour,  just  as  Inchgrceu  does.  The  only  argument,  therefore,  which  can  he  urged 
in  favour  of  the  improvement  is,  that  Curtsilyko  Bay  being  so  much  nearer,  the  timber  could  be  taken 
therewith  more  regularity,  ami  at  less  expense  than  to  luchgreen.  In  this  argument  it  docs  not 
appear  to  the  Committee  that  there  is  much  weight.  It  is  true  that  in  point  of  facility  and  regularity 
of  removal,  the  nearer  depot  would  iu  stouny  weather  have  some  advantage;  but  the  gain  in  that 
particular  could  not  be  very  great  ; and  in  point  of  expense,  supposing  tug  steamers  to  be  employed, 
all  the  difference  in  favour  of  the  Cartsdyke  station  would  be  the  saving  of  one  mile  of  towage.  Such 
being  the  views  of  the  Committee,  they  cannot  recommend  the  formation  of  a timber-pond  in  Cartsdyke 
Bay;  but  in  order  to  meet  the  increasing  demands  of  the  timber  trade,  they  would  recommend  that 
application  be  made  for  a lease  of  a portion  of  the  shore  between  Garvel  Point  and  Inehgreen,  to  be 
enclosed  and  used  as  additional  timber  pond*,  if  on  inspection  it  be  found  suitable  for  such  purpose. 

In  connection  with  this  question,  the  Committee  would  beg  to  observe,  that  in  tlieir  opinion  the 
accumulation  of  timber  in  the  harbour  might  be  greatly  diminished  if  the  trade  were  to  adopt  a more 
efficient  system  for  removing  the  timber  regularly  from  day  to  day,  when  the  weather  permits,  by 
means  of  tug  steamers.  The  expense  of  such  arrangement,  as  compared  with  the  present  mode, 
could  not  be  very  burdensome.  The  charge  per  hour  for  a steamer  so  employed  is  one  guinea — a trip 
to  Inehgreen  can  be  easily  made  within  the  hour,  and  it  is  presumed  that  100  tons  of  timber  could  be 
taken  up  at  one  trip — the  expense,  therefore,  of  towage  from  the  harbour  to  Inehgreen  would  be  one 
guinea  per  100  tons  timber ; but  supposing  it  to  be  considerably  more,  it  cannot  be  such  as  to  form  a 
sufficient  apology  for  delay  in  removing  the  timber. 

The  Committee,  although  they  consider  it  inexpedient  to  make  the  proposed  improvement  in  Cartsdyke 
Bay  under  present  circnmstunces,  would  nevertheless  reemmend  that  the  Trustees  should  endeavour  to 
obtain  power  in  their  next  Harbour  Bill  to  provide  additional  accommodation  in  that  locality  if  they 
see  proper. 

Depots  on  shore  for  Timber,  Beals,  Staves,  fyc. — With  the  view  of  accommodating  the  trade  as  far 
as  possible  in  this  particular,  the  Committee  would  recommend  that  the  enclosures  belonging  to  the 
Trustees  at  the  east  and  west  harbours,  which  have  hitherto  been  let  as  bonded  yards  and  for  other 
purposes,  should  in  future  be  reserved  for  the  reception  of  timber,  deals,  &c.,  at  such  reasonable  rates 
of  rent  as  may  hereafter  lie  determined  ; and  as  the  accommodation  thereby  obtained  will  not  be  suffi- 
ciently extensive,  they  would  further  recommend  that  endeavours  be  used  to  procure  by  purchase,  or  on 
lease,  some  additional  ground  near  the  harbour,  to  be  appropriated  to  the  same  purposes,  particularly  for 
the  reception  of  heavy  timber,  with  which  the  quays  have  been  of  late  very  much  encumbered. 

Slip  for  the  Bischarge  of  heavy  Timber. — The  Committee  are  of  opinion  that  sucli  accommodation 
is  very  much  wanted,  and  ought  to  he  included  in  whatever  plan  of  harbour  extension  may  now  be 
.opted ! but  they  ore  not  prepared  to  point  out  any  site  where  it  could  be  conveniently  provided 
within  the  present  harbours. 

Platform  or  Wharf  along  the  outer  face  of  the  East  India  Quay. — According  to  the  bestinforma- 
■on  which  the  Committee  have  obtained,  the  cost  of  this  improvement  would  not  exceed  2, 6001. ; and 
»s  its  effect  would  be  to  make  the  whole  of  the  outer  side  of  the  quay  in  question  available  as  berthage 
or  luge  steamers  or  other  vessels,  the  Committee  are  of  opinion  that  it  ought  to  be  undertaken  with  as 
little  delay  as  possible.  It  is  to  be  observed,  that  in  carrying  into  effect  this  improvement,  the  uddi- 
lonal  expense  of  a steam  dredging-machine  will  lia\  e to  be  incurred  ; but  such  machine  must  be  gut  at 
any  rate  if  harbour  extension  in  any  shape  is  to  be  proceeded  with. 

ranch  rails  on  East  India  Quay. — The  expense  of  such  rails  is  estimated  at  about  1501.,  and  it  is 
w'tff011-  °f  tbe  Committee  ^at  it  would  be  for  the  interest  of  the  Trust  to  submit  to  that  expense 
Wl  j , e Vlevv  °f  thereby  promoting  an  extension  of  harbour  business  in  connection  with  the  railway. 

etty  at  the  termination  of  Virginia-strcet. — It  appears  to  the  Committee  a matter  of  doubt  whether 
ridC  f3.6?  Wou^  not  be  found  an  obstruction  in  the  harbour,  even  if  the  floating  timber  could  be  got 
• ° but’  at,a'l  events,  until  that  object  can  be  accomplished  by  means  of  harbour  extension  or  other- 
Th  wo.  not  recommend  sucli  work. 

mod  r ora^^ttee  having  thus  explained  their  views  in  regard  to  the  description  of  additional  accom- 
* 10?  ybich  seems  to  them  to  be  called  for,  have  now  to  offer  tlieir  opinion  as  to  the  extent  of  the 
proposed  tide  harbour. 

harbour  of  less  area  than  from  4 to  5 acres,  which  is  about  tlie  extent  of  the  present  East  India 
notth11^  fW°  v be  to°  confined  for  the  proper  accommodation  of  ships  of  large  size.  It  would 
large/l  °re  be  a^v‘sab^  t0  farm  one  of  smaller  capacity,  .and  the  Committee  would  not  recommend  a 
for  som  t'aUS|  a barb°ur  s.ucb  extent  will  in  their  opinion  be  sufficient  to  meet  the  wants  of  the  trade 
perlian^h 11X16  j come»  and.will  besides,  with  the  other  improvements  in  view,  cost  as  much  as  it  would 
referred  ^or  Trust  to  expend  under  present  circumstances.  Judging  from  the  estimates 

exclusive ° f"  if6  .PPenc^x5  ^‘e  least  sum  for  which  such  a harbour  can  be  formed  will  be  40,000?., 
Dm.,..,,  P tbe  Pr*ce  °f  the  ground,  and  independent  of  the  expenditure  that  will  be  requisite  for  the 
Proposed  improvements  of  the  East  India  Quay. 
j^e  uext  object  of  inquiry  is, 

fae  eastw^d  s^efor  the  proposed  Tide  Harbour. — The  two  sites  which  have  been  suggested  to 

ara  of  the  present  harbour  are' Cartsdyke  Bay,  and  the  space  between  the  east  harbour  and  Mr, 
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Steele’s  yard.  The  plan  which  has  been  proposed  by  Messrs.  Hamilton  and  Allison  for  Cartsdvk  R 
as  will  be  seen  by  the  Appendix,  is  upon  a scale  exceeding  in  extent  and  expenditure  what,  the  C 6 • ' ^ 
are  disposed  to  recommend.  The  proposed  extent  is  12  acres,  estimate  .58,900/'. ; but  supoo.^n 
by  limiting  the  extent  to  about  5 acres  the  expense  of  such  harbour  could  be  reduced  to  an  ^ r 
with  the  expense  of  one  of  the  same  extent  adjoining  Mr.  Steele’s  yard,  the  Committee  would  stilT^f*^ 
the  latter  site  ; because,  while  it.  is  as  easy  of  access  from  the  water,  it  is  more  accessible  from  tli  ] ? 
and  is  further  recommended  by  its  proximity  to  the  present  harbours,  to  the  railway,  to  warelj  ’ 
accommodation,  and  to  the  seat  of  general  business.  It  is  therefore  the  opinion  of  the  Committee  th*t 
the  choice  of  the  Trustees  should  lie  between  the  site  adjoining  Mr.  Steele’s  yard,  and  a site  to  the  w t 
ward  of  the  West  Burn.  In  point  of  expense,  there  is  no  reason  to  suppose  that  for  harbours  of  qq%  ^ 
extent  the  difference  between  such  sites  would  be  very  material.  Messrs.  Hamilton  and  Allison  estimate 
a harbour  of  acres  on  the  east  side  at  39,022/. ; and  one  of  5 acres,  west,  near  Patrick-street 
42,600/.  It  is  therefore  by  a comparison  of  the  advantages  of  the  respective  sites,  independent  of 'the 
question  of  cost,  that  the  choice  of  the  Trustees  will  fall  to  be  determined. 

The  peculiar  advantages  of  the  east  site  have  been  already  noticed,  namely,  its  proximity  to  the 
present  harbour,  the  Custom-house,  the  railway,  warehouses,  foundries,  and  other  establishments 
connected  with  the  shipping.  These  are  very  strong  recommendations.  There  are,  however  some 
objections  to  this  site.  In  the  first  place,  the  access  to  it  from  the  river  is  inconvenient,  owing’ to  the 
narrow  limits  of  the  navigable  channel  in  this  locality.  This  objection  is  of  less  importance  now  that 
vessels  are  usually  taken  to  and  from  the  harbour  by  steamers;  but  still  it  is  deserving  of  notice. 
Another  objection  is,  that  the  ground  in  the  immediate  vicinity  is  already  so  occupied  that  there  is 
small  probability  of  finding  at  hand  sufficient  space  for  the  reception  of  timber,  deals,  &c.,  the  want 
of  such  accommodation,  as  regards  the  present  harbours,  being  very  much  felt.  A third  objection  is 
that  a harbour  on  this  site  cannot  be  connected  with,  or  form  a portion  of,  any  more  extensive  plan  of 
improvement  to  be  executed  progressively,  and  that  when  further  accommodation  becomes  requisite 
it  will  be  necessary  to  go  westward,  under  more  disadvantageous  circumstances  than  at  present. 

In  regard  to  a western  site,  the  main  objections  are  its  distance  from  the  railway,  the  warehouses, 
&c.,  and  the  difficulty  of  forming  a convenient  line  of  street  to  connect  it  with  the  present  harbours! 
These  objections  do  not  apply  very  strongly  as  regards  the  ships  in  the  timber  trade.  The  distance 
from  the  establishments  referred  to  would  not  be  of  much  importance  to  them,  neither  would  the  want 
of  more  direct  communication  with  the  present  harbours.  And  if  these  ships  could  be  transferred  to  a 
new  western  harbour,  the  present  east  harbour  would  then  perhaps  afford  sufficient  accommodation 
to  the  steamers  connected  with  the  railway,  while  the  other  classes  of  shipping  would  find  berthage  in 
some  part  or  other  of  the  present  harbours.  The  principal  objections  to  sc-nding  the  timber  ships  so 
far  west  are,  the  extra  towage  in  taking  the  timber  up  the  river,  and  the  risk  of  some  inconvenience  to 
tne  navigation  from  having  to  tow  the  rafts  along  the  whole  line  of  roadstead.  Taking  into  view  the 
inconven’ences  which  have  thus  been  referred  to  as  connected  with  a western  site,  it  remains  for 
consideration  how  far  such  inconveniences  may  he  counterbalanced  by  the  following  advantages 
f 'a!’ lfaat  SUc  s!te  is  'n  tbe  direction  of  the  natural  progress  of  the  town,  which  is  rapidly  extending 
o e west,  and  in  all  probability  will  continue  to  do  so.  Secondly,  the  greater  facility  of  access  to 
an  rom  the  river,  in  consequence  of  the  greater  breadth  of  the  navigable  channel ; indeed,  the  site 
' .?-P«  * fatf  , St,reet  18  altogether  clear  of  the  Bank.  Thirdly,  the  facility  of  finding  accommodation 

Anf>nmh  a ",arbo*ir  ^or  lumbei;  of _ all  descriptions,  with  which  the  present  harbours  are  so  much 
m i erC  ' c tbe  practicability  of  connecting  any  western  harbour  that  may  be  now  formed 

wi  n plans  ot  farther  improvement.  Thus  the  tide  harbour  of  the  present  day  may  serve  as  the 
he  rrc®-:a!'  r wf'  docks  of  a future  time,  and  thereby  save  the  expense  which  would  otherwise 
bn  vp  "UlSI  6 ° r°rm  suc  1 basin-  Another  consideration  in  favour  of  a western  site  is,  that  the  Trustees 
ran  f)ower  , ‘01m  a.  harbour  in  that  locality  without  a new  Act  of  Parliament,  provided  they 
° ten,ns  'f'1"  ("e  proprietors  of  the  ground  required  for  the  purpose.  They  have  not  such 
mnn*b°  1!?>a , 4 le  eastern  sife.  Now,  to  say  nothing  of  the  expense  of  a new  Act,  eighteen 

unfnme.  3 T.T  RIUst  eaPse  before  it  can  he  procured;  and  it  is  impossible  to  say  whether 
cm =11  jCn  °“stac  , may  not  arise  to  prevent  its  being  obtained  even  then.  It  would  therefore  be  no 
S“Vantafe  to  be  able  proceed  under  the  existing  Harbour  Acts. 
vantn,™o0Ir!la!ttee  havi"S  tbus  brought  under  view  what  appear  to  them  the  advantages  and  disad- 
, 0 he  respective  sites,  think  it  best  to  leave  the  selection  in  the  hands  of  the  Trustees  without 
ottering  here  any  decided  opinion  on  the  question. 

e on  y remaining  point  upon  which  the  Committee  have  been  directed  to  report,  relates  to 
The  Measures  most  proper  to  be  adopted  for  providing  the  Harbour  accommodation  deemed  requisite. 

r®  Dal“f. of  the  improvements  herein  recommended  indicates,  to  a certain  extent,  the  steps  neces- 
the  TmcfoB  improvements  into  effect  ; but  the  Committee  would  further  recommend  that 

nncraiinnc  in  I-  °U  5 88  8°on  as  convenient,  select  an  engineer  who  will  undertake  to  superintend  the 
Question  nf  .iJ  w ^ t^at,sacl1  engineer  be  consulted  in  regard  to  these  operations,  and  also  on  thi 
the  Committee  b«„  T aff  na.  determination  be  come  to  thereupon.  The  only  other  suggestion  which 
terms  the  ? 0£ier  18’  that  measures  be  taten  as  soon  as  convenient  to  ascertain  on  what 

Si  “i  “<l  WeSt  “n  be  « <h.  probable  cosl  of  the  respective  site,  will,  of 

coarse,  have  some  infinence  wuh  the  Trustees  in  making  a selection. 

Walter  Baine,  Convener . 


Mr.  Rennie's  Plan , 1802. 


Tide  basin  at  Bay  of  Quick,  1 1 acres 
1 Dock  east  of  the  basin,  5 acres 
1 Dock  west  of  ditto,  8i  acres 
Depth  of  water,  18  feet 


Mr.  Telford's  Plan , 1830. 

WEST  SITE. 

Tide  basin  adjoining  the  west  side  of  the  West  Burn,  2 acres  . 

1 Dock,  west  of  the  basin,  bounded  on  the  south  by  Clyde  Street  S a 
Depth  of  water,  20  feet 


ESTIMATE. 

£96,264 


66,000 
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EAST  SITE.  ESTIMATE. 

Tide  basin  to  consist  of  part  of  the  Enst'Harbour  . . . • • • ) 

1 Dock  extending  east  from  the  basin  to  Mr.  Steele’s  yard,  9 acres,  including  4}!  £50)000 

acres  of  the  present  East  Harbour 

Depth  of  water,  20  feet 

Messrs.  Walker  and  Burges's  Plan , 1836. 

WEST  SITE. 

Tide  basin  near  the  termination  of  Patrick  Street,  3 acres  . . . . .1 

1 Dock  running  east  from  the  basin  to  the  West  Burn,  bounded  on  the  south  by  120,000 

Clarence  Street,  10  acres 

Depth  of  water,  22  feet  • I 

Tide  basin,  same  as  the  preceding,  3 acres  . • • • • * 

1 dock  running  west  from  the  basin  into  the  Bay  of  Quick,  10  acres  . . V 100,000 

Depth  of  water,  22  feet J 

EAST  SITE. 

Tide  basin  to  consist  of  part  of  the  East  Harbour  . • • • * ' ] 

1 Dock  extending  east  from  the  basin  to  Mr.  Steeles  yard,  10  acres,  including  5£f  80,000 

acres  of  the  present  East  Harbour * ' 

Depth  of  water,  22  feet 

Vo/e The  greater  cost  of  the  clocks  in  this  plan,  as  compared  with  Mr.  Telford's,  is  ascribed  by  Messrs. .Walker 

Jl  Burges  to  the  greater  extent  and  dcptli  of  their  docks,  the  larger  dimensions  of  their  locks,  and  a more  substantial 
and  expensive  mode  of  piling. 

Messrs.  Hamilton  and  Allison's  Plan , 1840. 


Gbeekock. 
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Committee’s 
Report  on  want  of 
Harbour  accom- 
modation. 


EAST  SITES. 

Tide  Harbour  occupying  the  space  between  the  East  Harbour  and  Mr.  Steele  s 1 

yard,  4£  acres | 

Depth  of  water,  24  feet * i * , ,*  * * ■' 

Wet  dock,  same  site,  with  entrance  from  the  present  East  Harbour,  4£  acres  . I 
Depth  of  water,  24  feet  . . •••*•*  * J 

Note.— The  expense  of  deepening  the  East  Harbour  to  24  feet  is  included  in  this  estimate. 
Tide  harbour  in  Cartsdyke  Bay,  occupying  the  space  between  Cartsdyke  Burn  and 
the  Bottle  Work  Quay,  12  acres,  with  a tongue  in  the  centre ; the  west  half  of  the 
harbour  deepened  to  24  feet— the  east  half  to  be  of  its  present  depth  . • 

Plan  for  deepening  to  24  feet  the  present  East  India  Harbour,  and  enlarging  it  by 
taking  in  the  space  extending  to  Mr.  Steele’s  yard,  with  other  alterations  shown 
in  the  plan  and  report  

WEST  SITES. 

Tide  harbour  near  the  termination  of  Patrick  Street,  5 acres  . • • • 1 

Depth,  24  feet  . . . . • • • ■ • j ' . * * 

This  harbour  is  placed  so  as  to  serve  for  entrance  basin  to  two  wet  docks— the  one 
on  its  east  side,  6 acres,  the  other  on  its  west  side,  8 acres.  The  cost  of  these 
docks  not  estimated.  . ... 

Messrs.  Hamilton  and  Allison,  in  their  report,  state  that  a tide  harbour,  similar  in 
extent,  &c.,  to  that  proposed  for  Cartsdyke  Bay,  could  he  formed  along  the  line  ot 
Mr.  Ramsay’s  ropework  for  about  the  same  sum  ...••• 

The  Cost  of  the  Ground  is  not  included  in  any  of  the  preceding  Estimates. 


39,022 


65,180 


58,900 

61,600 


42,600 


58,900 


No.  377. 

Report  of  Joseph  Locke,  Esq.,  E.R.S.,  C.E.,  in  regard  to  the  proposed  Improvements  of  the 
Harbours. 

Genteemen,  London,  April  2Z,  1841.  No.  377. 

Since  I had  the  honour  of  addressing  to  yon  a preliminary  report  on  the  subject  of  the  harbour  Lochjs  on  .mpror- 
extension,  Mr.  Errinoton  has  completed  the  borings,  surreys,  soundings,  &c.  ; and  having  given  these  ing  the  Eatbour. 
much  consideration,  1 am  enabled  to  comply  with  the  wishes  of  the  Trustees,  expressed  in  the  minutes 
of  their  meeting  held  on  the  27th  March  last.  t . 

It  appears  to  be  generally  admitted  that  additional  room  can  be  afforded  either  to  the  east  or  west- 
ward of  the  present  harbour,  and  it  only  remains,  therefore,  to  determine  at  which  end  it  is  more 
desirable  to  begin.  . , . . ... 

Viewing  this  part  of  the  question  in  reference  to  the  description  of  shipping  which  most  requires 
accommodation,  the  proximity  to  existing  establishments  in  the  town,  and  the  facility  of  forming  a 
communication  with  the  railway,  I am  of  opinion  that  the  eastern  harbour  offers  the  greatest  induce- 
ments for  the  first  operations.  It  is  unnecessary  for  me,  I presume,  to  enumerate  those  establishments, 

°r to  point  out  by  what  process  a communication  with  the  railway  could  be  best  made;  or  the 
Trustees  are,  I am  sure,  sufficiently  aware  of  the  importance  of  that  locality,  and  that  it  has  already 
been  suggested  to  them  to  lay  down  rails  on  the  east  quay,  into  the  station  ground,  intended  by  the 
Railway  Company  for  goods,  on  the  side  of  Delingburn  Street.  I shall  proceed  therefore,  at  once  to 
the  description  of  the  plan  for  forming  the  eastern  harbour. 

Qn  the  extreme  east,  adjoining  Mr.  Steele’s  yard,  I propose  to  make  a quay  80  feet  wide,  extending 
to  the  river  as  far  as  the  sea-wall,  which  forms  the  front  of  that  establishment.  I propose,  also,  to 
increase  the  width  of  the  present  East  India  Quay  to  80  feet,  and  to  run  the  river  wall  in  the  direction 
shown  on  the  accompanying  plan,  so  as  to  unite  with  the  timber  platform  already  agreed  upon.  The 
southern  wharf  wall  is  set  back  from  the  line  of  the  east  quay  breast,  with  a view  to  give  greater 
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space  lothe  liarbour,  and  there  is  still  sufficient  space  between  that  wharf  and  Rue-end  Street  f 
warehouses  or  i ther  buildings  that  may  hereaf'er  be  required.  If,  however,  in  (his  particular  I h 7 
encroached  on  property  that  is  considered  loo  valuable,  or  that  might  be  better  appropriated  to  other 
purposes,  it  will  only  be  necessary  to  limit  the  size  of  the  harbour  by  keeping  the  southern  wall  iu  * 
line  with  the  East  India  breast.  It  is  however  desirabte,  when  once  the  expense  of  a river  wall  is 
incurred,  to  acquire  as  much  space  as  can  with  propriety  be  obtained.  The  interior  of  this  harbour 
will  cover  an  extent  of  6 acres. 

The  borings  that  have  been  made  lead  to  the  conclusion  that  the  foundations  of  the  river  walls  will 
be  in  a stratum  of  silt,  but  notwithstanding  this,  I have  not  included  in  the  estimate  any  sum  for  piles 
believing,  as  I do,  that  such  walls,  placed  on  a good  bed  of  concrete,  will  be  sufficiently  substantial' 
In  the  event,  however,  of  this  silt  turning  out  to  be  less  favourable  than  I apprehend  it  to  be,  by  which 
the  difficulty  of  placing  the  concrete  sufficiently  low  may  be  increased,  it  may  he  necessary  to  employ 
p;les,  by  which  the  estimate  may  be  slightly  augmented.  A c oder  dam  will,  be  requisite  from  the  East 
India  Quay  to  the  junction  with  Mr.  Steele's  wall — all  the  other  walls  will  bo  put  in  without  the  aid  of 
a dam. 

The  Delingburn,  during  the  operations,  will  require  to  be  diverted.  The  easiest  mode  of  doing  this 
will  probably  be  to  change  its  course  into  the  East  India  Harbour. 

The  estimated  cost  of  forming  the  eastern  harbour,  to  the  depth  of  24  feet  below  high  water  is 
55,0001.  In  this  is  included  the  timber  for  the  coffer  dam,  which  will  be  available  for  other  work  and 
which  miy  be  worth  about  4000/.  or  500 01. 

The  western  harbour,  which  I come  now  to  describe,  is  shown  on  the  general  plan,  and  commences 
at  the  West  Burn  with  a quay  120  feet  wide.  The  front  quay',  which  lias  a direction  nearly  parallel 
to  the  channel  of  the  rmr,  is  70  feet,  and  the  extreme  western  quay  100  fret  wide. 

The  spice  between  Clarence  Street  and  the  southern  wall  is  at  the  narrowest  point  100  feet.  The  area 
of  the  harbour  is  about  8£  acres,  its  length  being  1000  leet,  ami  its  average  breadth  375  feet. 

With  a view  to  give  all  the  accommodation  which,  from  the  great  length  and  expense  of  the  river 
wall,  it  becomes  desirable  to  obtain,  I have  been  induced  to  encroach  on  the  property  now  used  as  a 
rope  manufactory,  as  well  as  on  the  properties  lying  between  it  and  Mtssrs.  Scott’s  yard.  With 
reference  to  the  latter  properties,  it  is  not  essential  that  the  harbour  should  commence  close  to  the 
West  Burn,  it  may  be  removed  still  farther  west ; but  with  reference  to  the  ropery,  I am  of  opinion 
that  any  harbour  on  the  scale  contemplated  should  include  that  property.  It  would  be  difficult 
without  it  to  swing  a large  class  steamer  in  the  harbour,  which  would  be  so  narrow  as  materially  to 
cripple  the  necessary  operations  within  it,- -particularly  when  vessels  are  lying  at  l he  quays. 

The  front  or  river  wall  will  require  a coffer  dam  throughout,  and  I propose  to  lay  all  the  walls  on 
a bed  of  concrete.  The  estimated  cost  of  this  harbour  is  80,000/.;  but  should  the  timber  from  the 
eastern  coffer  dam  become  available,  a saving  to  the  extent  of  5000/.  would  be  made.  Should  the 
Trustees  think  that  this  harbour  is  projected  on  too  large  a scale,  and  that  it  would  be  better  to 
reduce  it  to  the  same  extent  as  the  eastern,  I can  say  that  there  is  no  reason  why  it  should  not  be 
curtailed  if  the  trade  does  not  require  it,  and  that  a proportionate  reduction  iu  the  expense  will  be 
effected  by  it. 

From  the  nature  of  the  trade  carried  on  in  the  port  of  Greenock,  it  appears  that,  in  connexion  with 
this  project,  some  mode  of  disposing  of  timber,  when  discharged  from  the  ships,  must  be  adopted. 
With  this  view,  I would  beg  to  suggi-st  that  a hank  be  formed  from  the  material  excavated  from  the 
harbour,  either  at  Cartsdyke  Bay,  or  close  adjoining  the  extreme  western  quay,  near  the  Bay  of 
Quick.  This  bank  could,  if  necesary,  be  pitched  with  stone,  and  raised  to  any  required  height,  and 
me  interior  could  also  be  so  excavated  as  to  allow  the  greatest  portion  of  the  timber  to  be  always  afloat. 
The  expense  of  forming  these  ponds  will  depend  on  the  extent  to  which  they  are  carried;  but  as 
their  estimation  is  not  included  in  your  instructions  to  me,  I have  not  minutclv  directed  my  attention 
to  them.  They  cannot,  however,  be  very  costly,  and  they  should  certainly  he  carried  on  simulta- 
neously with  the  harbour  to  which  they  He  contiguous. 

With  reference  to  the  question  of  deepening  the  present  East  India  Harbour,  it  is  quite  clear  that, 
until  farther  accommodation  be  given,  no  operations  for  that  purpose  could  be  admitted  ; and  if  the 
new  eastern  harbour  were  made,  it  would  then  become  a question  whether  it  would  be  more  desirable 
to  expend  the  funds  of  the  Trustees  iu  deepening  that  harbour,  or  proceed  with  the  new  works  to  the 
west.  The  practical  answer  to  that  question  will  arise  from  the  results  of  the  eastern  harbour, 
when  made. 

If  it  can  accommodate  the  large  class  vessels,  and  there  should  continue  to  frequent  the  port  vessels 
of  smaller  size,  it  may  prove  better  for  the  Trustees  to  expend  their  funds  in  works  which  really  give 
them  more  room,  and  more  wharfage,  rather  than  in  deepening  a harbour,  which,  after  all,  may  not 
require  it:  at  all  events,  it  may  not  be  necessary  to  deepen  it  to  such  an  extent  as  the  others ; and  if 
not,  it  is  probable  that  by  driving  close  sheeting  piles,  properly  tied,  a few  additional  feet  in  depth 
could  be  obtained  at  a very  moderate  expense.  Whether,  however,  this  may  be  required  or  not, 
present  prepare“  to  recommeild  that  any  measures  for  deepening  this  harbour  be  proceeded  with  at 

1 have  not  thought  it  necessary,  at  this  stage  of  the  proceedings,  to  prepare  detailed  drawings  of  the 
6 W-  8 in  the  estimate  now  presented  to  you,  nor  do  I think  it  necessary  to  do  so 

until  the  time  shall  arrive  when  the  works  are  to  be  contracted  for.  I shall  be  glad,  however,  to  furnish 
you  with  a more  specific  description,  accompanied  with  di  a wines  of  any  portion  of  the  work  on  which 
you  may  require  further  information.  b y 

Although  I am  not  so  well  acquainted  with  the  trade  of  the  Port  of  Greenock  as  are  the  gentlemen 
X rn  j ave  *1onoar t0  ^dress,  I have,  during  my  connection  with  the  railway,  seen  enough  of 
the  Clyde  to  satisfy  me,  that  however  great  has  been  the  demand  for  additional  harbour  at  coromodation, 
the  time  has  yet  to  come  when  that  demand  shall  reach  its  maximum.  The  establishment  of  the 
railway  will  so  facilitate  the  transmission  of  merchandise  aB  may  induce  vessels  to  stop  at  Greenock 
instead  of  proceeding  to  Glasgow.  Paisley,  too,  must  inevitably  require  its  chief  port  business  io  be 
carried  on  at  Greenock  ; and  these  circumstances,  in  addition  to  the  belief  that  the  owners  of  the  deep 
sea  steamers  will  find  it  their  interest  to  stop  at  Greenock,  lead  me  to  the  conclusion  that  the  time  is 
arrived  when  further  harbour  accommodation  must  absolutely  be  afforded. 

1 repeat  that  the  railway  will  furnish  to  the  port  of  Greenock  a means  of  transit  possessing  such 
advantages  as  shall  command  a considerable  portion  of  the  trade,  and  require  such  an  augmentation  of 
Harbour  accommodation  as  will  include  both  the  eastern  and  western  plans  that  I have  suggested.  I am 
o:  opinion,  too,  that  these  works  require  only  to  be  constructed  to  see  them  in  active  use;  and  m 
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pressing  these  views  on  the  Trustees,  I trust  to  be  excused  for  urging  that  land  for  both  harbours  be 
secured,  and  that  no  opportunity  be  ever  lost  of  acquiring  land  in  any  situation  where  possibly  a 
harbour  could  be  made. 

Much  more  might  be  said  on  this  subject.  It  is  a very  important  one  for  the  town  of  Greenock. 
Of  this,  however,  I know  you  are  sufficiently  sensible,  and  I shall,  therefore,  leave  it  in  your  hands. 

I am,  &c., 

To  the  Provost  and  Trusters  of  the  Harbours  of  Greenock.  Joseph  Locke. 

This  Report  was  referred  to  the  Harbour  Accommodation  Committee,  appointed  at  a previous 
meeting  of  the  Trustees,  to  “ inquire  into  the  description  and  extent  of  the  additional  Harbour  accom- 
modation requisite  to  meet  the  demands  of  the  increasing  trade  of  the  Port.” 

[F<  >r  their  Report  see  Evidence,  p.  .] 


No.  378. 


Memorial  of  Deep  Sea  Pilots. 


To  the  Commissioners  of  Tidal  Harbours.  The  Memorial  of  the  undersigned  Deep  Sea  Pilots  of 
Greenock. 


Humbly  Sheweth,  Greenock,  November  24,  1846. 

That  your  Memorialists  are  deep  sea  pilots,  of  the  port  of  Greenock,  and  are  at  present  licensed 
by  a Board  nominally  consisting  of  the  Dean  of  Guild  of  Glasgow,  the  Provost  and  Baillies  of  Gree- 
nock, and  the  Provost  and  Baillies  of  Port  Glasgow  : but  for. many  years  past  the  above-mentioned 
authorities  of  Glasgow  have  not  acted. 

That  your  Memorialists  labour  under  peculiar  hardships  and  grievances,  especially  in  comparison 
with  the  privileges  and  protection  enjoyed  by  pilots  of  other  ports,  which  they  beg  to  bring  under  your 
Honours’  consideration,  with  a hope  of  obtaining  immediate  redress. 

That  your  Memorialists  are  obliged,  in  the  prosecution  of  their  arduous  calling,  to  maintain  a supe- 
rior class  of  pilot  vessels,  averaging  in,  value  from  250Z.  to  300b,  with  suitable  crews,  as  they  are  in 
the  practice  of  going  a considerable  distance  to  sea,  in  order  to  look  out  for  vessels  entering  the  Frith 
of  Clyde. 

That  after  the  utmost  peril  and  anxiety  on  the  part  of  the  pilots,  these  vessels,  in  numerous 
instances,  refuse  their  services,  and  that,  not  unfrequently,  to  the  loss  of  the  owners,  underwriters, 
and  others. 

That  your  Memorialists  are  often  exposed  to  the  risk  of  being  carried  to  sea  in  vessels  outward 
bound;  and  this  has  happened  in  several  instances,  to  the  great  loss  and  injury  of  their  business,  and 
those  depending  on  them  for  support. 

That  in  consequence  of  the  want  of  a sufficient  surveillance,  the  river  pilots  licensed  at  Glasgow 
often  trench  on  the  rights  of  the  Greenock  pilots,  by  accompanying  the  vessels  from  that  port  far  beyond 
the  boundary  authorized  in  their  license,  while  your  Memorialists  have  been  subjected  to  prosecution 
for  accompanying  ships  from  Glasgow,  to  save  hoarding  them  at  Greenock,  although  they  had  not  acted 
in  the  capacity  of  pilots,  though  fully  qualified  to  do  so. 

That  numerous  vessels,  both  British  and  foreign,  enter  and  leave  port  without  employing  a pilot ; 
thus  not  only  subjecting  the  property  of  the  owners  and  other  parties  interested  to  the  greatest  risk 
and  peril,  but  also  the  lives  of  passengers  and  crew,  while  your  Memorialists  are  bound  to  attend 
when  called,  either  by  night  or  day,  to  vessels  in  distress  or  otherwise,  and  that  under  the  severest 
penalties. 

Your  Memorialists  would  beg  the  special  attention  of  your  Honours  to  the  fact  that  in  London, 
Liverpool,  and  other  important  ports,  and  now  also  in  Glasgow,  the  pilots  have  privileges  not  enjoyed 
by  or  permitted  to  your  Memorialists,  such  as  the  right  of  boarding  ships  at  sea,  for  the  purpose  of  con- 
ducting them  into  port,  and  also  of  taking  them  out  to  sea  ; and  even  in  the  inferior  ports  of  Ardrossan, 
Troon,  &c.,  vessels  of  certain  burthen  coming  into  or  leaving  port  are  bound  to  pay  pilotage,  whether 
pilots  have  been  actually  employed  or  not ; the  amount  of  said  pilotage  being  distributed  among  the 
several  pilots  belonging  to  these  ports. 

Your  Memorialists  would  humbly  submit,  that,  if  speedy  redress  is  not  afforded,  it  will  be  difficult  to 
find  a sufficient  number  of  individuals  possessed  of  the  necessary  qualifications  and  capital  to  supply 
the  necessities  of  this  port,  especially  in  cases  of  emergency  and  distress. 

That  your  Memorialists  have  repeatedly  represented,  verbally,  their  grievances  to  individual  members 
of  the  Licensing  Board,  and  they  have  also  formally  memorialised  it  as  a body,  but  hitherto  without 
the  smallest  success. 


May  it  therefore  please  your  Honours  to  give  the  case  of  your  Memorialists  your  most 
favourable  consideration,  and  direct  that  such  measures  may  be  adopted  as  will  give  imme- 
diate redress  to  the  grievances  stated  in  the  premises,  and  thus  enable  them  to  enjoy 
the  privileges  and  protection  granted  to  those  of  the  same  profession  in  other  ports. 


And  your  Memorialists  will  ever  pray. 


Daniel  M'Cormick. 
Hugh  Turner. 
William  Howeson. 
John  M'Lean. 
Daniel  Shee. 
William  Clark. 


John  Miller. 
Richard  Adams. 
Thomas  Simpson. 
Samuel  Jamieson. 
John  Stewart. 
James  Crawford. 


William  Adams. 
John  Me  Whirter. 
Peter  Mathews. 
Alexander  Murphey 
John  Deas. 


[The  rest  of  the  pilots  are  out  at  sea. — J.  M.l 
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Appendix  C. 


No.  379. : 


Greek  ock. 


Greenock  Harbours. 


No.  379. 

Statement  of  Reve- 
nue and  debt  of  the 
Harbours  for 
1824—46.  , 


The  present  Greenock  Harbours  were  completed  in  the  year  1824,  and  the  Gross  Revenue  for  that 
and  the  succeeding  years,  with  the  Gross  Debt,  Available  Means,  and  Net  Debt  applicable  to 
the  present  harbours,  are  stated  in  the  several  columns  of  this  sheet. 


Date 

of 

Balance. 

Revenue. 

Debt. 

Available  Means  to  be  deducted  from  Gross  Debt  in  order 
to  show  the  Net  Debt  applicable  to  Old  Harbours. 

Net  Debt 
applicable  to 
Old  Harbours. 

| Money 
Banks, &c. 

Property  purchased  with  a view 
to  Harbour  Extension  but 
which  might  be  sold  without 
injury  to  the  Old  Harbours  or 
the  New  Harbours  now  in 

Property  purchased  for  the 
site  of  the  New  Harbour  and 
payments  made  to  account  of 
its  construction. 

Total  amount  of  money,  pro- 
perty, &c.,  which  fall  to  bu 
deducted  from  the  Gross  Debt 
in  order  to  show  the  Net  Debt 
applicable  to  Old  Harbours. 

Sept. 

£. 

£. 

£. 

£. 

£. 

£. 

£. 

1824 

8,901 

128,329 

8,143 

8,143 

1825 

10,419 

128,627 

9,735 

9,735 

1826 

10,869 

125,249 

9,958 

9,958 

1827 

11,542 

124,718 

10,365 

10,365 

1828 

11,664 

124,500 

12,248 

12,248 

1829 

11,024 

122,772 

12,421 

12,421 

1830 

11,162 

121,286 

13,416 

13,416 

1831 

11,754 

121,178 

16,140 

16,140 

1832 

12,662 

121,522 

19,982 

19,982 

1833 

13,231 

111,559 

13,966 

13,966 

13,907 

114,213 

20,851 

20,851 

1835 

13,808 

110,945 

22,421 

22,421 

1836 

13,984 

106,496 

22,741 

1837 

13,553 

98,804 

20,478 

20,478 

1833 

14,210 

92,293 

20,274 

1839 

13,960 

88,993 

22,953 

22,953 

15,833 

86,716 

25,895 

25,895 

16,953 

91,787 

31,591 

4,049 

14,207 

78,131 

14,877 

5,436 

12,733* 

106,821 

40,790 

5,472 

5,005 

109,901 

46,150 

5,557 

5,005 

1845 

105,903 

48,300 

5,557 

5,005 

14,400 

110,070 

40,179 

5,557 

23,009 

68,745 

41*325 

ivenue!  8 H is^tluTnTper^ion5  ^ reduced> 8,1(1  that  reduction,  is  equal  to  1,5001.  to  2,0001.  per  annum  on  the  total 
irbours.8^3  ^ tr“SteeS  Procee^ed  t0  borroT7  additional  sums  in  order  to  prepare  for  the  construction  of  the  new 


Chamberlain's  Office,  Greenock, 
November  23,  1846. 


Extracted  from  the  Books  of  the  Greenock  Harbour  Trust. 

Jno.  Martin, 

Deputy  Treasurer  for  the  Trust. 


No.  380.' 
Schedule  of  Bay 
Anchorage  Dues. 


No.  380. 


Schedule  of  Bay  Anchorage  Dues. 

'T  e!®y.Tessel  “Coring  the  Roadstead,  or  between  Garvel  Point 
river  Clyde'  an  ^ 1 e ^ar  and  ^oint  on  the  west,  both  when  going  up  and  coming  down  the 


1 to 
10  to 
15  to 


9 tons  Os.  9 d. 
14  ..  Is.  o d, 
19  • • Is.  Hd. 
200  tons  6s 


20  to  49  tons  Is.  6d.  100  to  124  tons  3s.  Od. 

50  to  74  ..  2s.  Od.  125  to  149  ..  3s.  Od. 

75  to  99  ..  2s.  6 d.  150  to  199  ..  4s.  6 d. 

and  Is.  additional  for  every  50  tons  above  200. 
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No.  381. 

Return  of  the  Income  and  Expenditure , for  the  Years  1841-2-3. 


1S41 

1812 

1813 

£.  s.  d. 

£.  s.  d. 

£.  s.  d. 

13,195  3 10 

11,208  0 34 

9,816  1 10 

1,234  2 1 

984  18  0 

833  11  7 

1,351  17  4 

1,104  17  5$ 

996  17  10^ 

1,092  0 4 

829  9 0 

1,001  0 3 

1,483  0 2 

1,241  5 3 

1,181  18  4 

18,356  3 9 

15.3G8  10  0 

13,834  9 I0J 

EXPENDITURE. 


Does  on  tonnage 
and  goods  . • 

Graving  dock  dues 
Police  dues  . • 

Bents,  feu  duties . 


Anchorage,  shore, 
bay,  ring,  and 
other  petty  dues 
received  by  the1 
Corporation^  £. 


Heads  of  Expenditure. 


Salaries  of  treasurer,  harbour-mt 
| ter,  clerk,  and  master  of  works 
[Commission  on  collecting  dues 
Repair  anti  maintenance  of  worl 

New  works 

Graving  dock,  engineer,  coal, 
pairs,  new  engine,  &c. 

■Jew  dredging  machine 
Dredging  harbours,  including 

pairs  of  puuts,  &c 

Lights  on  quays  ..... 
jStamps,  stationery,  and  miscel 
neous  expenses  .... 
Police  establishment  . . , 


procuring  a n 


iv  harbour  hill  . 


tees  to  construct  a breakwater 
(Rents,  rates  and  taxes  . . . 

Interest  on  the  money  borrowed 


J 1341  j 

1342  | 

1843 

£.  s. 

d. 

£.  s. 

d\ 

£. 

s. 

d. 

545  1 7 

4 

607  11 

7 

655 

5 

G 

387  3 

329  17 

277 

13 

74 

1,203  11 

3 

1,116  1 

a 

1,243 

16 

5 

3,061  19 

a 

2,132  6 

L 

242 

4 

0 

379  19 

o 

292  19 

0 

509 

10 

5 

2,872  11 

8 

*266 

9 

530  18 

9 

50  3 

6 

645 

0 

9 

527  14 

510  9 

0 

510 

9 

0 

213  2 

,1 

129  3 

3 

469 

2 

2 

1,785  19 

oj 

1,759  11 

10 

1,787 

11 

2 

3,274  3 

5 

698 

13 

11 

128  0 

9 

144  1 

202 

3 

11 

3,430  1 

6 

2,579  5 

2,879 

16 

11 

12,199  6 

8 

jl5,798  5 9 

10,387 

17 

44 

,12,199  6 

8 

Jl5,798  5 9 

10,387 

17 

* Balance. 

f Dues’ levied  by  authority  of  Acts  13  Geo.  3,  c.  28;  29  Geo.  3,  c.  43;  41  Geo.  3,  c.  51 ; 43  Geo.  3,  c.  87  ; 50  Geo.  3.  c.  16” ; 57  Geo.  3,  c.  32; 
5 Viet.  c.  54. 

+ These  dues  are  levied  by  virtue  of  a Charter,  and  the  proceeds  are  expended  upon  the  general  good  and  improvement  of  the  town  of  Greenock. 

John  Martin,  Deputy  Treasurer  and  Chamberlain. 

Debt  due  on  the  1st  of  January,  1846,  57,604?. 


GOUROCK. 


No.  382. 

Return  to  the  Order  of  the  House  of  Commons  of  August  9,  1844. 

Sir,  Gouroch  House,  March  12, 1S45. 

With  reference  to  your  circular  letter  of  the  14th  ultimo,  I beg  to  inform  you,  that  by  a charter 
under  the  great  seal  granted  by  King  William  and  Queen  Mary  as  princes  and  stewards  of  Scotland, 
privilege  of  a free  sea  port  was  granted  to  the  then  proprietor  of  Gourock  and  his  successors,  with 
power  to  levy  all  small  customs,  anchorages,  shore  dues,  and  other  dues ; which  charter  is  dated  at 
Kensington, '24th  April,  1694,  registered  1st  March,  1695,  and  sealed  at  Edinburgh  the  same  day, 
confirmed  by  Parliament  llth  July,  1695,  and  the  same  has  been  confirmed  to  the  present  proprietor 
of  Gourock,  General  Duncan  Darroch. 

The  present  pier  is  within  the  harbour  of  Gourock,  and  was,  with  consent  of  General  Darroch,  the 
party  in  right  of  the  harbour  as  aforesaid,  erected  by  a Joint  Slock  Company,  called  “The  Gourock 
Harbour  Company,”  which  Company  was  incorporated  by  Act  of  Parliament  5 & 6 William  IV.  cap. 
78,  dated  21sl  July,  1835,  emiluled  “An  Act  for  erecting  and  maintaining  a Pier  or  Harbour  at 
Gourock,  in  the  County  of  Renfrew,”  daled  2lst  July,  1835.  A copy  map  or  plan  of  the  pier  is  here- 
with sent,  showing  the  depth  of  water  at  high  and  low  water. 

No  particular  report  respecting  the  harbour  since  its  erection  has  ever  been  made  by  any  engineer. 

The  harbour  is  greatly  frequented  by  the  trade  of  the  Clyde. 

The  pier  is  used  by  vessels  engaged  in  the  herring  and  cod  fisheries,  and  by  small  vessels  engaged 
in  white  fishing,  for  exports  of  dressed  paving  stones  and  free  stones,  and  imports  of  coal,  lime,  slates, 
wood,  &c.  for  the  use  of  the  village  and  surrounding  country.  It  is  also  occasionally  used  by  vessels 
belonging  to  Her  Majesty  employed  in  the  revenue  preventive  service,  and  about  20  passenger  steam- 
boats touch  at  it  twice  each  day  in  summer. 

Complaints  have  been  made  to  the  Harbour  Trustees  of  a shoal  or  hank  situated  a little  to  the  north- 
west of  the  pier.  There  was  a post  or  beacon  put  on  it,  but  the  same  has  been  as  often  knocked  down 
as  put  up,  by  vessels  running  foul  of  it. 

I am,  &c.. 

To  the  Honmtrahle  H.  Manner I Sutton.  Duscak  Dakroch,  Vice  Chairman. 


Gourock. 

No  382. 

Return  to  Order  of 
August  9,  1844. 


No.  383. 

Return  Of  the  Income  and  Expenditure  for  the  Years  1842-3—4. 


INCOME. 

EXPENDITURE. 

Heads  of  Incorfte. 

1842 

1843  | 

1844 

Heads  of  Expenditure.  | 

1842 

1843 

1844 

Harbour  dues  . . 
Small  dues  ... 

Total  ... 

£.  *.  d. 
235  7 11 
61  4 11 

£.  s.  d. 
187  6 3 
69  18  1 

1 £•  s.  d. 
555  17  6$ 
63  8 74! 

Salaries  . . . . 

Repairs  .... 
Charges  .... 
I nterest  ou  money 
borrowed  . . . 

Dividend  . . • 

Total  .... 

£.  s.  d. 
72  0 0 
28  14  10 
23  1 5 

105  6 7 

£.  s.  d. 
7 2 0 0 
18  6 10 
4 12  3 

133  10  8 

£.  s.  d. 
75  0 0 
204  18  9 
59  2 9 

1 148  7 OJ 
1 90  0 0 

296  12  10 

257  4 4 

^624  6 2 

234  2 10 

228  9 9 

1577  9 0-£ 

No.  383. 
Income  and  Ex- 
penditure. 


Dues  levied  by  Royal  Charter,  dated  1694;  confirmed  by  Parliament  1695. 

Duncan  Darroch,  Vice  Chairman. 

Debt  due  on  the  1st  of  January,  1846,  20001.  3 X 
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Largs. 

No.  384. 

Return  to  Order  of 
the  House  of  Com- 
mons of  August  9, 
1844. 


LARGS. 

No.  384. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

I beg  leave  to  furnish  you  with  an  Act  of  Parliament  and  copy  of  ^an  of'tlie2^,!845'  , 
Largs;  also  to  report  that  no  engineer  has  examined  the  harbour  of  Largs  since  finished  T?  °f 
complaints  have  been  made  against  the  harbour.  8 5 ant  t lat  no 


The  Honourable  H Manners  Sutton , 
S)C.  6,-c.  3,-c. 


I am,  &c., 

John  C.  Maccall,  Clerk. 


No.  385. 

Income  and  Expen- 
diture. 


No.  385. 

Return  of  Income  and  Expenditure  for  the  Years  1S41-2,  1S42-3,  1S43-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

J 1841-2. 

1842-3. 

1843-4.  | 

Heads  of  Expenditure. 

1841-2. 

1 S42-3. 

1843-4. 

Tonnage  dues  . 

1 £.  s.  cl. 
270  4 Cl 

£.  s.  d. 
;283  5 9^ 

£.  s.  d. 
314  12  10! 

Salary,  harbour-mas-  I 

ter 

Repairs  to  harbour  . 

Total  . . £. 

£.  s.  d. 

46  16  0 
37  1 lOi 

£.  s.  d. 

41  12  0 
45  7 14 

pTTT 

46  16  0 
30  2 2 

63  17  10i 

86  19  lij 

70  13  T 

Dues  levied  under  the  authority  of  Act  2 Wm,  IV.,  c.  44. 


H.  Campbell,  Harbour  Master. 


No.  386. 


Millfort. 


Return  to  Order  of  the  House  of  Commotis  of  August  9,  1844. 


No.  386.  Sir,  . .. 

Cambrae,  county  of  BuCiL\ut1nt. 

toons  ot  9th  Ann.  “hich^ ™ Sad hi ™ £5, ’2  " ?•  n y0U  \“Ve  tel'ewi,h  “ Ptal  ofom'  ll“bom  »"d  P»h 
1844.  '!  e,  , ed  by  PUN,ate  subscription,  and  has  cost  about  1000/. ; if  funds  could  have  been  raised 

LTsheWd  „ ,hr  ^ P ^ fUrth6r  °Ut  t0  **>  hereby  vessels’ drawing  20 feet if  water  co£ 
be  done  u 1™  liter'll  thl”S,“  “ ?“*  °t  *.  few  lnmdled  Pou,’ds  c““Id  to  obtained,  this  could 
ind  h.tah  wfte?  ('ra™  d to  1 feet , veter  can  be  accommodated, 

and  at  high-water  ycssels  may  come  in  that  requite  IS  feet  water.  Yet  we  would  be  mateM  for  a 

S £ Wd“Cli  ""fre  hr  b“"  ?'  mems  of  sa,i”B  seTeral  "TMl»  of  lata  «»  this 

ilejltfi mv^&c  lc  ’ S * a,h“g-5tati»”.  i»  a nursery  for  seamen  for  Her 

77, e EomuraUe  B.  Manners  Sutton,  1 q'Ibeut  Lottos:,  President. 


fjC. 


S,-c. 


S>-c. 


No.  387. 
Income  and 
Expenditure! 


Return  of  the  Income  and  Expenditure  for  the  Years  1841-2-3. 


Heads  of  Income. 

1841 

1S42 

J! 

1843  |j  Heads  ofExpenditure. 

1841 

1843 

1843 

Tonnage  on  vessels 
and  goods  ... 
Money  borrowed  . 

Total  . . . 

£.  s.  d. 

67  12  C 
160  0 0 

£.  s.  d. 
70  11  5 

£■  s.  d. 

j Repairs  .... 
63  12  8 j Repayment  of  money 
• • | borrowed  . . . 

| Interest  on  ditto 

£.  s.  d. 
287  14  5 

£.  s.  d. 
19  2 2 

60  0 0 

£•  s.  d. 
3 1 6 

45  0 0 
11  11  11 

227  12  6 j 70  11  5 

63  12  8 ||  Total  .... 

287  14  5 

79  2 2 

59  13  5 

I0L  sha^eT-^iud  io'r  a^n  ou^a5r  °f750L,  which  was  raised  partly  by  donations,  and  partly  by 

so  damaged  bv  storm  that  the  exnense  Z.ear*  rev?n“e  did  not  exceed  5 per  cent,  to  the  shareholders.  In  1841  it  was 
® ^ ' pense  of  repairing  it  has  prevented  any  dividend  being  paid  to  the  shareholders. 

Gilbert  Lennox,  President  of  Harbour  Committee. 
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ARDROSSAN. 


No.  388. 

Helum  to  Order  of  the  House  of  Commons  of  A ugust  9, 1844. 

SlR)  March  17,  1845. 

’ In  compliance  with  the  circulars  of  the  loth  November,  1844,  and  the  1st  February,  1845, 
I lately  forwarded,  under  your  address,  abstracts  of  the  receipts  and  expenditure  of  Ardrossan  harbour  for 
the  three  years  ending  the  31st  December,  1844,  and  I now  send  under  the  same  address  in  three  different 
parcels,  the  following  plans  and  reports  regarding  the  said  harbour,  viz.: — 

1.  Report  on  Ardrossan  harbour,  by  Mr.  Jessop,  July,  1808. 

2.  Printed  statement  regarding  Ardrossan  harbour,  1810. 

3.  Report  on  the  harbour  of  Ardrossan,  by  Rennie  and  Whidbev,  1811. 

4.  Report  respecting  Ardrossan  harbour,  by  Thomas  Telford,  1812. 

5.  Report  by  James  Walker,  on  Ardrossan  h rbour,  1839. 

6.  Extract  from  report  as  to  expense  of  opening  the  docks,  &c.,  at  Ardrossan  harbour,  by  Grainger 
and  Miller,  1839. 

7.  Statement  relative  to  the  formation  and  progress  of  circumstances  connected  with  the  present 
state  of  Ardrossan  harbour,  &c,,  1 38 . 

8.  Report,  by  John  Moffat,  regarding  Ardrossan  harbour,  1844. 

Also,  six  plans  of  the  harbour  and  roadstead  of  Ardrossan. 

1.  Showing  the  harbour  as  it  existed  from  1819  to  1840. 

2.  Showing  the  deep-water  piers  according  to  the  plans  of  Jessop  and  Telford,  1805  to  1811. 

3.  Showing  the  deep-water  piers,  according  to  the  plans  of  Mr.  Rennie,  1813  to  1819. 

4.  Showing  tlie  extension  of  the  wet  dock,  according  to  the  plans  of  Mr.  Walker,  1S89  and  1840. 

5.  Shows  the  extension  of  deep  water  piers  and  wet  dock,  according  to  plans  proposed  by 
Mr.  Moffat. 

6.  Shows  a second  extension  as  proposed  by  Mr.  Moffat,  botli  in  1844. 

I have,  &c., 

The  Hon.  H.  Manners  Sutton.  George  Johnston,  Treasurer. 


No.  389. 

Statement  relative  to  the  Formation  and  Progress,  and  of  circumstances  connected  with  the  present 

State  of  the  Harbour  of  Ardrossan,  with  a view  to  ascertaining  whether  certain  parts  of  the  / Forks 

should  now  be  further  proceeded  with. 

October  20,  1838. 

The  late  Earl  of  Eglinlon  was  advised  so  far  back  as  the  year  1804,  that  the  formation  of  a 
harbour  at  Ardrossan,  on  the  west  coast  of  Ayrshire,  a projecting  point  which  forms  the  north  head  of 
the  bay  of  Ayr,  and  a canal  connecting  it  with  the  town  of  Paisley  and  Tradestown,  a suburb  of 
Glasgow,  would  be  of  great  advantage  to  the  public,  mid  to  the  Earl’s  own  estates  in  the  neighbour- 
hood of  the  harbour,  and  to  those  of  the  other  proprietors  adjoining  the  harbour  and  the  whole  line 
of  the  canal. 

The  projected  canal  never  was  formed  farther  than  from  Paisley  to  Johnston;  and  more  lately  it 
was  proposed  to  substitute  a railway  in  its  place,  and  about  six  miles  of  which  have  been  made  and  are 
in  use,  running  from  Kilwinning  to  the  harbour  of  Ardrossan.  There  being  now  a prospect  of  a 
railway  being  immediately  formed  along  the  whole  distance  from  Glasgow  to  Ayr,  and  connecting 
with  the  harbour  by  means  of  this  railroad  already  made,  it  becomes  an  object  to  ascertain  whether 
the  prospects  thence  arising  make  it  expedient  to  complete  certain  parts  of  the  works  at  the  harbour, 
particularly  the  wet  dock;  and  for  the  purpose  of  judgiug  as  to  this,  and  of  what  may  be  requisite, 
it  seems  necessary  to  attend  to  the  various  plans  and  proceedings  that  have  from  time  to  time 
taken  place,  and  been  acted  upon  in  regard  to  the  harbour. 

In  1805  Acts  of  Parliament  were  obtained  for  the  purpose  of  making  both  the  harbour  and  the 
canal,  and  forming  two  separate  companies  of  both  of  which  the  late  LordEglinton  became  a principal 
shareholder. 

The  plan  of  the  harbour  was  formed  by  the  late  Mr.  Thomas  Telford,  and  will  be  found  among  the 
published  plates  of  the  Atlas  to  the  Life  of  Mr.  Telford,  along  with  a chart  of  the  bay  of  Ardrossan,  with 
harbour  and  wet  dock. 

It  appears  that  Mr.  Telford  had  reported  in  1812,  and  indeed  that  a full  discussion  had  taken 
place  regarding  the  position  of  Ardrossan  as  connected  with  the  canal,  and  the  advantages  of  its  situa- 
tion on  the  coast  for  the  purposes  of  a harbour. 

The  properties  of  the  harbour  were  too,  previous  to  its  being  begun,  pointed  out  by  Mr.  Murdo 
Downie,  a master  of  the  navy. 

And  in  1805  Captain  Sandford  Tatham,  of  the  Royal  Navy,  at  that  time  the  Regulating  Officer 
at  Greenock,  addressed  certain  letters  to  Lord  EglintOD,  containing  his  views  as  to  the  commercial 
advantages  of  the  harbour  and  canal. 

And  in  1806  the  Captain  also  addressed  several  letters  to  the  Earl,  containing  further  observations 
and  his  opinion  regarding  the  harbour  hay  and  canal,  and  which  are  printed. 

In  the  meantime  reference  is  made  to — 

1st.  Chart  of  the  bay  of  Ardrossan,  on  the  west  coast  of  Ayrshire,  with  a plan  of  the  intended 
harbour  and  wet  dock,  also  the  town  baths  and  crescent,  which  are  now  partly  built  upon  the 
property  of  the  Right  Honourable  the  Earl  of  Eglinton.  Engraved  by  J.  Moffat,  Edinburgh. 

2nd.  A sketch  of  the  harbour  by  Mr.  Moffat,  as  it  at  present  stands. 

According  to  the  original  plan,  it  was  proposed  to  construct  a wet  dock  of  300  yards  in  length 


Appendix  C. 
Ardrossan. 
No.  38S. 

Return  to  Order  of 
the  House  of  Com- 
mons, of  August, 

9,  1844. 


No.  389. 

Statement  relative 
to  the  formation  and 

S ’ogress  of  the 
arbour  of  Ardros- 
san. 
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Statement  relative 
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san. 


and  100  in  breadth,  with  a depth  of  water  of  16  feet,  into  the  cast  end  of  which  the  intended 
navigable  canal  from  Glasgow  was  to  enter. 

It  appears  that  some  deviation  from  the  original  plan  was  very  soon  contemplated.  At  a meet- 
ing  of  the  proprietors,  held  only  a few  months  after  the  Act  of  Parliament  was  passed,  “the 
Earl  of  Eglinton  laid  before  the  meeting  the  plans,  in  different  sections,  made  out  on  two  different 
sheets  of  paper,  and  a specification  of  the  manner  in  which  the  outward  wall  and  head  of  the  south 
pier  are  to  be  executed,  all  subscribed  by  Mr.  Telford _ on  the  16th  November  last,  which 
. appeared  to  this  meeting  calculated  to  answer  the  purpose  intended,  and  also  completely  to  obviate 
two  objections  formerly  urged  against  the  plan,  viz. : — 1st.  That  between  the  end  of  the  south  pier 
and  the  dock  gates  there  was  too  little  room  for  a ship  to  swing  after  having  cast  anchor,  to 
wait  an  opportunity  of  entering  the  dock.  2nd.  That  the  dock  gates  were  too  much  exposed  to  the 
north-west  storm.  ’ The  obviating  of  the  objections  appears  lo  this  meeting  to  be  a very  great  im- 
provement of  the  original  plan,  and  they  therefore  approve  ot  the  same,”  “ The  meeting  had  also 
laid  before  them  an  estimate  for  executing  that  part  of  the  work  now  to  be  done,  given  in  by  Hr. 
John  Simpson,  upon  those  plans,  sections,  and  specifications;  and  as  Mr.  Telford  has  given  it  as 
his  opinion  that  the  estimate  is  very  reasonable,  the  meeting  therefore  authorise  the  Committee  to 
enter  into  a contract  with  Mr.  Simpson  for  executing  the  same,  after  some  points  in  his  estimate  shall 
have  been  explained,  which  they  are  of  opinion  can  only  be  done  when  he  is  preseut.” 

It  appears  that  in  the  course  of  two  years  and  a half  after  the  work  had  been  begun,  a pier  had  been 
formed  of  900  yards  in  length,  exceeding,  it  will  be  observed,  the  total  authorised  by  the  Act,  by 
100  yards. 

At  a meeting  of  the  committee  of  management,  held  in  June,  ISOS,  Mr.  Jessop  was  directed  to 
prepare  a report.  This  report  was  presented  to  a meeting  of  the  proprietors,  held  on  the  ISth  of 
the  following  month,  and  it  recommended  the  extension  of  the  pier  to  the  Crinan  Rock,  which  he 
described  as  a “ means  of  affording  complete  protection,  not  only  to  the  general  coasting  trade,  but 
also  to  ships  of  large  burden,  and  to  most  of  His  Majesty’s  frigates  ; and  in  a country  whose  exist- 
ence so  materially  depends  on  its  commerce  and  naval  superiority,  the  public  utility  of  harbours 
is  unquestionable.’’  Mr.  Jessop  goes  on  to  say,  “ as  the  depth  of  water  in  which  such  an  extension 
of  the  pier  must  be  founded,  is  from  12  to  22  feet  or  upwards,  at  the  low  water  of  spring  tides,  the 
most  practicable  means  that  1 know  of  for  effecting  it  at  a reasonable  expense,  is  to  create  a foundation 
for  the  pier,  by  what  is  called  from  the  French  a pierre  perdue,  or  throwing  in  rough  stones,  which 
will  spontaneously  find  their  own  place  of  rest,  beginning  with  small  ones,  such  as  men  may  throw 
in  by  hand,  and  increasing  their  size  as  the  height  increases,  so  that  at  the  level  of  low  water  they 
would  be  from  half  a ton  to  two  tons  in  weight,  particularly  on  the  external  slope : as  the  stones  will 
lie  2 to  1,  the  mean  width  of  the  base  will  be  about  140  feet.” 

Further  directions  are  given  as  to  the  manner  in  which  the  piers  should  be  formed ; and  there  is 
annexed  to  the  report,  an  estimate  of  the  expense  of  extending  the  pier  to  the  Crinan  Rock,  amounting 
to  30,040/.  ; and  it  is  added  that  Mr.  Simpsons’s  estimate  for  completing  the  quay  wall,  the  canal, 
and  the  present  pier,  is  about  10,000/. 

This  report  having  been  taken  into  consideration,  and  a full  conversation  had  with  Mr.  Jessop 
thereon,  it  was  moved  by  the  Earl  of  Eglinton,  and  unanimously  agreed  to,  that  the  plan  now  given  iii 
hy  Mr.  Jessop,  of  carrying  the  “ south  pier  to  the  Crinan  Rock,  instead  of  ending  it,  according  to  the 
former  plan,  be  adopted.”  Mr.  Jessop  was  requested  to  accept  of  taking  charge,  along  with 
Mr.  Telford,  of  the  operations  now  approved  of,  and  Mr.  Telford  was  requested  to  act  cordially  along 
with  Mr.  Jessop. 

It  was  stated  to  this  meeting  by  Mr.  Simpson,  “ that  about  200  yards  of  railway  will  be  necessary  to 
cany  the  work  to  the  end  of  the  south  pier  as  originally  proposed : and  the  meeting  authorised  the 
committee  to  order  the  same  accordingly.” 

In  a printed  paper  intended  for  circulation  about  this  time,  and  titled  “Ardrossan  Harbour,”  after 
stating  that  the  water  continues  upwards  of  18  feet  in  depth  very  near  to  the  Crinan  Rock,  which  lies 
at  the  distance  of  720  feet  from  the  present  pier-head,  it  proceeds,  £!  this  space  was  intended  as  the 
entrance  of  the  wet  dock  ; but  in  course  of  executing  the  pier,  it  appeared  that  in  addition  to  the  wet 
dock,  which  is  necessary  for  the  commercial  operations,  a very  capacious  harbour  might  be  formed 
by  extending  the  pier  from  its  present  termination  to  the  Crinan  Rock,  into  which  large  vessels  might 
enter,  and  from  which  they  might  depart,  at  all  times  of  the  tide.  This  rock  lies  at  the  distance  of 
290  fathoms  from  low-water  mark.  Immediately  within  the  rock,  the  depth  is  18  feet  at  low-water  in 
spring  ides;  at  the  distance  of  40  fathoms,  it  is  21  feet;  and  at  the  distance  of  120  fathoms  from 
the  rocks,  it  is  14  feet ; from  thence  to  the  shove  it  gradually  shallows,  at  the  rate  of  about  2 feet  in 
each  20  fathoms : a similar  depth  is  found  all  over  the  bay  within  the  protection  of  the  pier,  where 
the  ground  is  a smooth  hard  sand.” 

At  the  annual  meeting  on  the  7th  July,  1808,  a report  was  produced  by  Mr.  Dunlop,  Messrs.  "William 
and  John  Brown,  and  Captain  Robert  Brown,  made  at  the  request  of  the  committee,  upon  the  best 
mode  of  completing  the  p:er-head,  so  as  to  give  protection  to  the  present  building,  and  to  afford  room 
for  shipping.  The  meeting  were  unanimously  of  opinion,  that  it  would  be  for  the  advantage  of  the 
undertaking  that  the  work  therein  mentioned  should  be  done  ; but  previous  to  which,  they  required 
information  to  he  got  of  the  probable  expense. 

It  was  afterwards  resolved  to  execute  the  work  proposed  by  the  report,  “as  well  in  regard  that 
thereby  suitable  and  safe  berths  for  trading  vessels  or  transports,  to  take  in  either  foot  or  cavalry,  will 
be  obtained,  and  thereby  he  an  inducement  to  Government  lo  give  some  encouragement  to  the  work, 
as  that  it  secures  the  work  already  done,  and,  in  other  respects,  is  of  much  importance  and  utility  to  the 
undertaking.  ’ Directions  were  given  to  intimate  to  Mr.  Simpson,  that  his  estimate  was  accepted  of* 
and  which  it  appears  amounted  to  3,015/.  3$.  3d.,  including  285/.  for  the  work  proposed  to  be  done  in 
a temporary  manner. 

It  appears  that  in  August  1810,  Mr.  Simpson  stated  that  his  contract  for  executing  the  north  pier 
might  now  be  considered  as  at  an  end ; and  that  it  was  intended  to  proceed  with  other  parts  of  the 
work,  and  to  procure  iron  rails  for  a road  from  the  quarry,  as  well  as  to  make  preparations  for  proceeding 
with  the  work  for  next  season,  or  building  boats,  &c.,  and  likewise  to  procure  a proper  person  at  an 
adequate  salary,  to  take  charge  of  these  operations. 

At  this  stage  of  the  works,  November  1S10,  the  late  Lord  Eglinton  appears  to  have  presented  to  the 
Lords  of  the  Treasury,  a petition  for  himself,  and  the  other  proprietors  of  the  harbour,  stating  the 
progress  made,  and  particularly  what  was  in  view  by  Mr.  Jessop’s  plan;  and  that  although  the  50,  OOt*. 
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which  it  was  to  cost,  was  n°t  a vei7  ^ai'Se  sum  f°r  an  undertaking  of  such  magnitude,  it  was  much  

greater  than  the  proprietors  found  it  at  the  time  possible  to  raise  ; and  that  they  had  been  advised  to  Ardrossan, 
apply  to  the  Treasury  for  .issuance  to  enable  them  to  complete  their  undertaking,  upon  the  ground  Nq  3g0 
that  in  a naval  and  military,  as  well  as  in  a commercial  point  of  view,  its  completion  was  of  great  Statement  relative 
importance  to  the  empire.  to  the  formation  and 

It  was  stated,  that  it  was  not  merely  the  harbour  that  was  of  importance  in  this  respect.  Between  progress  of  the 
the  island  called  the  Horse  Isle,  which  defends  the  harbour  on  the  north  west,  and  the  proposed  pier,  Harbour  of  Ardros- 
which  will  protect  it  on  the  south-west,  there  is  extensive  anchorage  ground,  having  a depth  of  from  san. 

4 to  5 fathoms  at  low  water,  in  which  the  island  of  Arran,  which  is  immediately  opposite,  at  the 
distance  of  about  15  miles,  prevents  any  swell  of  the  sea,  and  the  largest  frigates  might  here  ride  in 
6afety  at  all  times,  excepting  when  there  is  a strong  gale  at  S.S.W.,  iu  which  case  they  can  come  into 

^ The  petition  further  contains  a statement  to  the  following  effect,  viz. : — That  the  pier  had  been 
nearly  formed  to  the  extent  of  900  yards  in  length,  in  the  shape  of  a crescent  upon  the  rocks  which 
run  out  for  about  half  a mile  into  the  sea,  but  the  water  deepening  to  18  feet  at  the  extremity  of  this 
pier  and  continuing  of  this  depth  to  the  rock  called  the  Crinan  Rock,  at  the  distauce  of  about 
64oVeet  from  this  extremity that  it  appeared  in  the  course  of  executing  the  work,  that  a most 
capacious  wet  harbour  or  rather  roadstead  might  b'e  formed,  by  carrying  the  pier  out  to  this  rock, 
the  distance  from  which  at  low-water  mark,  is  290  fathoms.  Within  the  rock,  and  close  to  it,  and  for 
a distance  of  20  fathoms  from  it,  there  is  a depth  of  18  feet  at  low  water;  at  the  distance  of 
20  fathoms  more,  it  deepens  to  21  feet;  a depth  of  20  feet  obtains  for  20  fathoms  farther.  It  then 
shallows  to  19  feet,  which  depth  continues  for  20  fathoms  more.  It  then  falls  to  16  feet  and 
at  the  distance  of  other  20  fathoms,  to  14  feet,  which  depth  is  found  at  the  distance  of  120  fathoms 
from  the  rock.  The  water  continues  to  lose  about  two  feet  of  depth,  eacli  20  fathoms,  until  it  comes 
within  30  fathoms  of  low  water  mark,  so  that  for  80  fathoms  within  the  rock,  there  is  found  a depth  of 
from  18  to  21  feet  at  low  water,  and  for  the  remaining  210  fathoms  there  is  a depth  from  16  to 
oq  feet.  A similar  depth  of  water  was  found  throughout  the  whole  of  the  bay,  for  the  whole  length  of 
”he  proposed  pier  ; that  is,  from  any  part  of  it  towards  the  shore,  there  is  a depth  of  from  IS  to 
2 feet  for  260  fathoms,  gradually  decreasing  about  two  feet  at  each  distance  of  20  fathoms,  and 
Gradually  lessening  as  it  recedes  inwards  from  the  Crinan  Rock.  But  eveu  at  the  distance  of  about 
700  feet  from  this  rock,  within  the  harbour,  there  is  found  a depth  of  12  feet  at  low  water,  which  in 
like  manner  gradually  decreases  as  it  approaches  low-water  mark.  . 

It  occurred  therefore,  that  the  depth  and  capaciousness  of  the  wet  harbour  so  capable  of  being  formed, 
were  thus  not  only  greatly  beyond  what  could  be  obtained  by  the  wet  clock  as  orignally  proposed,  but 
that  this  farther  advantage  would  result;  namely,  that  vessels  of  a large  burden  might  enter  and 
depart  at  all  times  of  the  tide.  These  considerations  induced  the  harbour  proprietors  to  submit  this 
alteration  of  their  plan  to  Mr.  Jessop,  who  it  appears  ascertained  not  only  its  practicability,  but  that 
it  might  be  accomplished  at  a total  expense  not  exceeding  50,000/ 

In  consequence  of  this  application  to  the  Treasury,  their  Lordships  issued  instructions  to  Mr.  John 
Rennie  and  Mr.  J.  TVhidbey,  “ to  examine  and  report  on  the  practicability  of  making  it  a fit  place  for 
the  reception  of  His  Majesty’s  frigates,  and  the  smaller  vessels  of  war,  and  also  as  to  the  benefits 
which  may  probably  be  derived  from  the  said  harbour,  to  the  public  m the  embarkation  of  troops  for 
Ireland,  or  in  facilitating  the  communication  between  the  two  countries  m any  ether  matters  of  public 
interest  or  importance,  in  order  that  their  Lordships  may  he  enabled  to  form  a judgment,  how  far  it  may 
be  proper  to  submit  to  parliament  any  proposition  for  a grant  of  public  money  for  the  attainment  of 
the  objects.”  (See  Report,  p.  524.)  . , , . . , f n 

It  appears  that  about  this  time,  reports  or  plans  concerning  the  harbour,  were  obtained  from— 

1st.  Hr.  R.  Stevenson,  of  Edinburgh,  which  seems  to  have  hid  in  view  limiting  the  harbour  to  the 

space  between  the  Great  Crinan  Rock  and  the  shore:  this  report  is  dated. 

2nd.  Report  b,  Admiral  Sir  Charles  Brisbane,  who  had  surveyed  and  sounded  the  whole  bay  In 
aletter  from  Lord  Eglinton  to  Captain  Taylor,  dated  the  7th  June  1811,  mreference  to  this  report,  his 
Lordship  writes,  Sir  Charles  agrees  with  Messrs  Rennie  and  Whtdbey  on  the  rmpropnety  of  carry- 
ing  the  pier  to  the  Crinan  Rock.  The  pier  he  considers  as  havmg  been  earned  too  far  in  the 
direction,  and  that  had  it  been  carried  on,  it  would  have  made  the  entrance  into  the  harbour  more 

Sl  m!1'  Report  by  Captain  George  T.vlor,  of  Dublin.  It  is  dated  August  1811,  and  in  n letter  from 
him  to  Lord  Eriinton  dated  the  16th  of  that  month,  lie  describes  it  as  a design,  estimate,  and  expla- 
nation for  the  extension  of  the  pier  of  Ardrossan.”  He  adds,  “As  to  the  ernmn 
harbour  will  furnish  to  shipping  when  these  proposed  works  are  made,  there  cannot  be  much  diversity 

°fA&^  constructed  an  accurate  chart  of 

the  whole  bayPof  Ardtossan,  including  the  Horse  Isle,  and  made  a report  bearing  reference  to  it,  and 

Wl n' ’would6 ULt? ihar3;imuXMr.Tefci  “ th“‘  * sho"ld  be  ‘]» 

sunken  rock^whth  a view  to  its  forming  the  termination  of  the  proposed 

weather  Mr  Telford  had  not  been' able  to  ascertain  exactly  the  situation  of  that  rock.  For  this  reason, 
SSStT*.  Telford'S  report  alone,  Lord  Eglinton  a so  obtotned  a repor . Soft 
January,  1812,  from  Mr.  Charles  Abercrombie,  engineer,  and  Captain  Thomas  Clark,  a person  sard 

to  be  of  much  nautical  skill,  and  both  of  great  experience.  ,.  n . T,ordshir>’s 

orders8  communicated^to^us,  we  nrweewCTyeSay  laTfte , 21st  instant,  to  famine  the  proposed 
plan  for  estendinB  the  harbour  at  btoe  Hn™f  flTp£po»a ' pta'ort  to  West  Orinm 

ES t: ?^nd^3y  Tma*  d "te  pta,"  he  length  likewL  Wpn»d5d  ** 

We  then  proceeded  to  discover  and  esamine  a sunk  rock  supposed  to  in  o Mar  the  1 me  o! f p tssage 
into  the  harbour,  the  proper  situation  not  having  been  before  ^eeitained^  Jb.»  snnk  ro^  we fotmd 
situated  nearlv  at  rieht  angles  with  West  Crinan  Rock  towards  the  land,  bearing  east  at  the  distance 
”“o  fatSfSm C San  Rock,  with  7 fee.  water  on  it,  and  it  » our  opmnu > 
be  included  in  the  extension  of  the  pier  as  marked  by  us  on  the  plan,  and  wOI  have  complete  effect 
of  covering  the  harbour  from  the  north,  the  only  wind  to  which  it  can  be  exposed.  We  then  examined 
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the  North  Crinan  Hock,  likewise  marked  by  us  on  the  plan,  on  which  we  found  6 feet 
hearing  east  from  ‘West  Crinan  and  the  sunk  rock  at  the  distance  of  100  fathoms  ■ and  we  W u ,and 
again  recommend  that  upon  this  rock  a building  should  be  carried  up  nearly  ns  hi»h  as  tl  e W°UW  . 
which  building  will  form  the  east  side  of  the  entrance  into  the  harbour.  The  soundin<™  in  $***“  P’er> 
we  found  from  IS  to  20  feet  at  the  time  of  our  survey,  which  was  at  low  water.  Tins  dpnfl'S  ^assaSe 
continues  much  the  same  over  all  the  space  of  the  harbour,  both  within  the  Great  Crinan  n°VVater 
likewise  between  it  and  the  great  pier  intended  ; and  the  distance  from  the  sunk  rock  and  hen If  3?d 
pier  proposed  is  about  100  fathoms  ; and  it  is  our  further  opinion  that  upon  tin's  rock  a moxJ? w i- 
should  be  carried  up  as  high  as  the  great  pier,  and  properly  provided  with  moorinK-rimra  and  ^ 
ascend  on  each  side,  and  when  executed  will  turn  out  of  great  advantage  to  the  harbour  Ti 
further  prosecution  of  our  survey,  we  sounded  the  passage  or  channels  from  the  nier-head 7 “f 
out  to  sea,  and  found  the  soundings  nearly  as  marked  on  the  plan,  except  at  one  place  off  tl  ?!  d?k’ 
w^pon.  of  the  Horse  Me,  but  the  difference  appeared  ion, ’of 

whole  channel  we  found  quite  clear,  with  mostly  day  or  sand  bottom,  and  good  nnchora»-e  ‘ Tv 
haihour  will,  when  finished,  lie  of  large  dimensions,  and  will  contain  a number  of  vessels"  ™,1  r 
sufficient  droit  of  water  for  any  ships  now  navigating  the  Firth  of  Clyde.  But  it  gives  u^con 
siderable  surprise  to  be  informed  by  a report  put  into  o„r  hands  by  two  gentlemen  employed  b,T 
Lords  of  His  Majesty  s Treasury,  that  tt  would  be  exceedingly  difficult  for  a ship  to  work  out  nfi  ■ 
harbour,  with  a wind  up  channel ; this  we  consider  as  rather  unfounded,  and  cad  by  no  means  L„a 
to  i and  it  n dearly  our  opinion  that  when  any  vessd  can  work  to  windward  down  channel,  they  salat 
he  same  tune  work  out  of  tins  harbour ; and  we  can  take  upon  us  to  prove  that  fact  at  any  time  whi 
the  work  shall  be  earned  mto  execution  or  even  properly  marked  off  with  sufficient  perches*  which  nm 
and  ought  to  be  done  immediately.  And  further,  we  are  of  opinion  that  it  will  make  a safe  and  nj 
vement  and  capacious  harbour  for  all  vessels  corresponding  to  its  depth  of  water  at  20  feet  at  low 
water,  and  30  feet  and  upwards  at  high  water.’5  1 o v 

These  reports  were  under  the  consideration  of  a meeting  of  the  proprietors  of  the  harbour,  held  ia 
March  foUowtng,  at  which  Lord  Egllnton  stilted,  “ that  he  meant  to  go  oa  with  the  work  recoin 
mended  and  planned  by  Mr  Telford,  as  before  stated,  at  his  own  expense,  or  with  such  further  sub- 
? 1a  J?  T be  received.  Hie  meeting  are  of  opinion  that  the  execution  of  the  plan  now  pro- 
I?  be  if  Ver?  ST  l“P°rlance  <°  what  has  been  already  done,  and  does  away  with  a/lhe 
atkrge  br0“*ht  aS“mst  lhe  karbour,  and  therefore  would  be  of  mooli  advantage  to  the  subscribers 

wi?  Ti!1  °f  Captain  George  Taylor  addressed  the  following  letter  to  Lord 

SteTJ'r*  llaJtb““l0“.,°,b“  m 'he  of  Sc“‘kl>d  i»  the  beginning  of  last  month,  I 
going  m L weff  M?  Te  ford ^ f rf'T"  “ "W  way.  a"d  much  gratified  in  finding  the  work 

goin  on  so  well.  Ml.  Telford  s last  plan  was  shown  me,  which  no  doubt  promises  much  ■ but  the 

Ssed^to  anew  '5  ll,g  ‘‘ to  tbe  fuli  “lm*>  induced  me  to  consider  if  any  other  mode  coold  be 
lai,  - answer  the  present  purpose  at  less  cost,  without  interfering  with  future  views  of  more  ex- 
SenSoZnhe'ni  T0!!1  ’ ll!erifore’  recommend  lo  your  Lordship  to  consult  Mr.  Telford  on 
g i,d  nf  fi,  l i P hib  ^ ?nS  °r  loading-place,  a space  of  the  length  of  three 

It  would  be  b,  S ti . ‘ , 10  "r  l2.fe,et  at  l»w-water  spring  tides.  The  means  of  doing 

work  them  when  the^tn  ° au^era,’  °f  a we,5^lt  eac'b  on  a lighter,  with  a small  steam  engine  to 
J * st0”  or  t0<*  should  be  pounded  to  sand  ; it  might  be  removed  or  dredged  out 

‘hB  “giM'  “ s”aI1  “ak  TMs  L meS,  Z 

woddta^roiv  LT  W,0ttld,not  ™ount  10  Sreat  cost,  as  tile  rock  is  soft.  Under 
the  Brisbane  ' nmvhtd  ri  . t h ^ "!I!  !he  termination  of  the  present  mound  or  pie,  on 
it  shall  be  undertaken  i,v  10^rdif°j3lmmed,ate,y  l,e  ,n;lde  a national  work ; whenever 

mode  would  certainlv  render  it  » ^r‘  Te  ford  s P,an  raay  be  carried  to  the  full  extent.  This 

rior  to  any  dry  harbour  beinrr  tppp  e harbour,  not  inferior  to  any  harbour  on  the  coast,  and  far  supe- 
be  expected  for  some  years 6 at  a Umes  °*  tlcle>  all(1  large  enough  for  the  trade  that  may 
the  same  means  would  procure  it*  by" «l“dST Bh&11  ?°ie  accommodalion- 

the  future  view  of  comiminteatter, ’ rL J "i®  llle  deePened  space  without  injury  or  interruption  to 
farther  up  towards  the  town  TJnnn  lhe  Ca"al-  would,  with  equal  convenience,  be  made 

canal  basm  should  be  the  nlare  of  «nf5  Pr»nc,ple  of  Mr.  Telford’s  first  design,  it  was  meant  that  the 
space:  but  the  excavated  ILm  i fetf  , ’ vessids  to  *le  “ afloat,  which  would  have  required  large 

when  it  comes  toTmadf  “ 7°^  &-*°  be  Safe’  aild  would  1«*»»  the  extension  of  the  canal  dolk 
,ma*nedw™ld  improve  the  whole  design.  The  land  taken 
with  a view  of  forward  in  o-  »n  * r*1  °V#r  ParaPet  wad  of  the  pier,  nearly  opposite  to  the  inn, 
Wand,  which  the  pier  ims^alreadv'had  ffieVff6  ln.  r.aisinB  tl,e  space  h8111™  tl,e  town  and  the 
make  dry  land.  It  occurs  also  that  i.  liu  of  ra,smB  considerably,  and  no  doubt  will,  in  time, 
obtain  thi  quantity  of  stone  f W‘"-  b'  necessary  to  sink  deeper  in  the  quarry,  in  order  to 
In  the  S! V Smte K ’l1  0,l,ennsa  *"»  much  of  the  ridge  may  he  out  away.” 
tained,  Mr.  David  Henrv  the  ..J  slmtJ,elr  (1812)  that  all  the  reports  last  mentioned  were  ob- 
description  of  the  harbou7of  Ardrossa™ S'  'Hi  °f  the  W°'ks  al  Arllrossan'  mads  out  the  following 

farl  of  tlle  b“y' md  Horse  We' 

direction  of  the  Hors1 and^cnlo80^?  ^ tbf  oriffinal  one,  the.  great  pier  running  out  in  the 
of  the  original  plan  ’ C°l0Ured  red  0n  the  PIan>  ^ not  wholly  an  addition  or  In  extension 

in  progress  of  mak hm-^fro  ^Gla^nw^ ^ th‘  f°™  &n  entrauce  or  communication  with  the  canal  now 
‘‘This  a considerable  part  of  which  is  now  completed, 

they  are  shown  upon  this  plan.  y WC  d°C^  t ie  lw0  Plers  inclosing  it,  and  the  tide  lock,  as 

and  6 feet  “/“'he'  lick  7mZ  'spring  ebta,  te!  measure  from  8 to  10  acres,  with  a depth  of  16  feet, 

most  of  all  the  natural'  advantanes'lh  3 barbpur.  situated  as  it  is,  but  still  it  was  not  making  the 

above)  ta. 1 “tI  “ to  this  fi-  t»  the 

recommended  and^adoDted  bv  whiVh  3 ^ °4v.t  16  and  east  s:'des  °fl  Horse  Isle  have  been 
“odious  harbour  along  the  inside  of  thT™  Wl11. not  0ldy  be  formed  a very  extensive  and  com- 
uur  aiong  me  inside  of  the  great  pier,  where  vessels  of  large  dimensions  may  lie  afloat 
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at  all  times  of  the  tide,  even  at  spring  ebbs,  in  from  20  to  25  feet  water ; but  also  a great  extent  of 
the  bay  will  be  converted  into  a harbour  where  vessels  may  lie  at  anchor  in  safety,  sheltered  from  almost 
every  wind,  but  especially  from  those  most  prevalent,  viz.,  the  S.W.  and  W.  and  N.W.  (the  land  being 
towards  the  other  points)  in  from  16  to  24  feet  water  at  all  times  of  the  tide,  as  will  appear  from  the 
soundings  on  the  map,  which  are  all  taken  in  feet  at  low-water  spring  ebbs.” 

The  forming  of  this  extension,  or  great  pier,  is  now  commenced  upon,  and  is  extended  in  length 
about  130  yards  : its  dimensions  when  finished  will  be  nearly  as  follows  : — 

i<  Length  in  the  deep  water,  including  the  turn  at  the  pier-head,  700  yards,  besides  150  yards 
long  at  the  south  end  in  shallow  water,  joining  the  pier  already  built;  width  at  top,  about  15  yards, 
sloping  on  the  outside  at  2 horizontal  to  1 perpendicular,  and  on  the  inside  1 to  1 at  bot- 
tom and  to  become  more  perpendicular  as  it  advances  towards  the  top,  where  the  bottom  will  be 
about  3 inches  in  a foot ; height  above  high-water  spring  tides  to  bottom  of  battlement,  about  7 feet ; 
the  height  of  battlement  11  feet ; the  average  depth  from  high-water  spring  tides  to  bottom,  will  be 
about  34  or  36  feet. 

“The  pier  will  be  formed  of  hard  whinslones,  of  very  large  sizes,  tumbled  into  the  sea  promis- 
cuously; the  outside  towards  the  sea  will  be  formed  with  the  largest  and  youngest  of  the  stones  laid  to 
the  proposed  slope,  with  their  ends  inwards,  at  least  above  low  water,  but  without  any  mortar  or 
dressing  of  the  stone ; the  inside  of  the  battlement  will  be  of  Ashlar  stones,  set  in  mortar. 

“ The  face  towards  the  harbour  below  low  water  will  be  formed  also  with  the  largest  of  the  whin- 
stones,  dropped  down  in  the  inside  of  a framing  of  wood,  which  will  be  put  down  to  preserve  the  direc- 
tion of  the  face,  and  also  to  defend  vessels  from  rubbing  on  the  stonework  ; the  top  part  of  this  breast, 
or  that  above  low-water  mark,  will  also  be.  formed  of  large  whinslones,  set  without  mortar  in  a sort 
of  regular  courses.” 

“ In  addition  to  the  above,  the  plan  also  points  out  very  convenient  situations  for  graving  docks, 
yards  for  ship  building,  timber-yards,  rope-walks,  market-places,  &c.,  &c.,  as  may  be  seen  by  in- 
spection.” 

It  appears  that  early  in  1814  a communication  had  been  made  to  Mr.  Rennie  respecting  what  was 
in  progress  at  the  harbour,  and  that  of  this  date  (12th  March,  1814)  lie  had  written  stating  his 
olfections.  Neither  the  communication  to  Mr.  Rennie,  nor  his  answer,  has  been  recovered. 
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Report  of  William  Jessop,  Esq.,  C.E.,  on  the  Extension  of  the  Pier ; and  Estimate. 

My  Loud,  July  18,  1808. 

There  can  be  no  doubt  that  the  extension  of  the  pier  of  Ardrossan  to  the  Criuan  Rock  will 
be  the  means  of  affording  complete  protection,  not  only  to  the  coasting  trade,  but  also  to  ships  of 
large  burthen,  and  to  most  of  Ilis  Majesty’s  frigates,  and  in  a country  whose  existence  so  materially 
depends  on  its  commerce  and  naval  superiority,  the  public  utility  of  safe  and  convenient  harbours  is 
unquestionable. 

As  the  depth  of  water  in  which  such  an  extension  of  the  pier  must  be  founded  is  from  12  to  22 
feet  and  upwards,  at  the  low  water  of  spring  tides,  the  most  practicable  means  that  I know  of  effecting 
it  at  a reasonable  expense  is  to  create  a foundation  for  the  pier  by  what  is  called  from  the  French 
a piene  perdue,  by  throwing  in  rough  stones,  which  will  spontaneously  find  their  place  of  rest ; 
beginning  by  small  ones,  such  as  inen  may  throw  in  by  hand,  and  increasing  the  size  as  the  height 
increases,  so  as  at  the  level  of  low  water  to  be  from  half  a ton  to  two  tons  in  weight,  particularly  on 
the  external  slopes.  As  the  stones  will  lie  as  two  to  one,  the  base  will  be  140  feet  in  mean  width. 

When  the  base  shall  be  raised  to  within  6 feet  of  low  water,  so  as  to  be  visible  in  calm  weather  and 
be  levelled  and  regulated,  I would  sink  frames  of  timber  formed  of  half  balks,  as  shown  on  the  section, 
to  give  band  to  the  loose  stones  on  which  they  may  rest,  and  on  these  frames  heavy  stones  may  be 
sunk  and  pitched  with  some  regularity;  these  stones  forming  an  apron  of  about  13  feet  6 inches  in 
breadth,  will  receive  the  returning  wave  without  being  disturbed ; and  this  apron  by  the  wave  glancing 
from  it  will  also  give  protection  to  the  stones  below  it.  If  any  of  the  stones  which  are  below  it  should 
be  displaced,  the  frames  will  support  the  superstructure  until  others  might  be  thrown  in  at  the  level 
of  low  water.  Other  similar  frames  should  be  laid,  on  which  to  found  the  regular  masonry  of  he 
pier,  which  in  form  and  construction  may  be  such  as  is  already  done  on  the  present  pier. 

The  stones  most  proper  for  the  sunken  foundation  will  bo  obtained  from  the  Whinstone  Rock  near 
the  harbour,  as  their  specific  gravity  is  considerably  greater  than  that  of  the  freestone  ; but  the  coarsest 
of  the  freestones  may  be  most  proper  for  the  part  described  as  an  apron,  as  their  regularity  of  form,  and 
their  magnitude  will  be  greater  than  what  can  be  obtained  from  the  Whinstone  Rock. 

As  the  slope  of  the  sunken  foundation  will  not  admit  of  ships  lying  at  the  quay  within  the  harbour, 
it  will  be  necessary  for  at  least  100  yards  in  length  lo  found  the  quay  on  caissons  to  the  depth  of 
9 feet  in  low  water,  so  that  vessels  may  lie  alongside  of  it ; and  for  this  extent  it  will  be  necessary  to 
have  the  width  at  the  level  of  the  quay  about  60  feet,  so  as  to  continue  the  canal  thereon,  from  whence, 
by  cranes,  the  lading  of  the  boats  may  be  transferred  to  the  ships ; but  the  remainder  of  the  pier  may 
be  contracted  to  30  feet  at  the  level  of  5 feet  above  the  high  water  of  spring  tides. 

During  the  progress  of  the  sunken  part,  some  derangement  of  the  loose  stones  by  the  storms  of 
winter  will  be  inevitable  ; but  as  it  will  be  comparatively  cheap  work,  and  it  will  tend  to  strengthen 
itself  by  such  derangement,  by  increasing  the  base,  it  must  he  patiently  suffered : to  what  extent  this 
may  happen  it  is  impossible  to  foresee;  and  if  this  work  be  considered,  as  I presume  it  may  be 
worthy  of  national  aid,  it  will  he  of  little  importance. 

I have,  &c., 

Wii.liam  Jessop. 

The  Right  Hon.  the  Earl  of  Eglinton. 
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Estimate  of  the  Expense  of  extending  the  Pier  to  the  Crinan  Rock. 


3820  cubic  yards  of  rubble  in  the  base,  at  4s.  per  yard,  measured  in  the  work, 
or  2s.  6 d.  per  ton  ......... 

Timber  frames  .......... 

Caissons  ........... 

Masonry  in  the  caissons  ......... 

On  the  wall  of  the  pier,  at  the  prices  of  present  pier  . 

Inner  wall  or  quay,  at  ditto  ........ 

5,400  cubic  yards  of  filling  up,  battering  the  walls,  including  puddle  for 
canal,  at  2s.  6d.  .......... 

4,680  of  ditto  to  the  end  of  pier  ....... 

100  running  yards  of  walling  in  canal,  at  1Z.  10s.  ..... 

Coping  to  ditto  .......... 

Iron  works,  &c.  .......... 

Cranes,  moorings,  &c.  ......... 

Drawbridges  over  canal 

For  boats  and  waggons  ......... 


£. 

s.‘ 

' d. 

7,642 

0 

0 

470 

0 

0 

960 

0 

0 

940 

0 

0 

9,310 

0 

0 

2,640 

0 

0 

675 

0 

0 

585 

0 

0 

150 

0 

0 

150 

0 

0 

350 

0 

0 

500 

0 

0 

250 

0 

0 

1,500 

0 

0 

Contingencies,  15  per  cent. 


£26,122  0 0 
. 3,9  IS  0 0 


£30,040  0 0 

Mr.  Simpson's  estimates  for  the  completion  of  the  quay  wall  and  canal  on  the 
present  pier 10,000  0 Q 


ino.  ayi. 

Statement  relative  to  the  Capabilities  of  the  Harbour  of  Ardrossan.  1810. 

In  forming  a pier  already  carried  out  to  the  length  of  900  yards,  a sum  has  been  expended  to  the 
amount  of  18,0u0Z.  and  upwards.  1 

The  completion  of  this  harbour  embraces  two  objects,  namely,  that  part  of  it  which  relates  to  its 
commercial  purposes,  and  that  part  of  it  which  relates  to  its  naval  and  military  purposes,  wilh  reference 
to  public  objects : which  are  most  important,  as  they  regard  the  easy  and  expeditious  transport  of 
troops  to  Ireland.  The  latter  objects,  to  which  this  statement  is  confined,  are  to  be  accomplished  bv 
extending  the  present  pier  to  a rock  called  the  Crinan,  at  the  distance  of  about  720  feet  from  the  present 
pier-head.  1 

, there  wil1  ,a  dePa.  c,ose  10  tIle  pi"  for  upwards  of  700  feet  in  length,  of  from 

15  to  2-  feet  at  low  water  ; winch  will  enable  from  fifteen  to  twenty  transports,  in  two  or  three  tiers, 
aflfoat  a‘low  water  close  to  the  pier,  from  whence  they  may  immediately  proceed  to  sea  at  all 
times  of  the  tide,  and  with  every  wind.  J 1 

A iarae  and  commodious  harbour  will  likewise  he  formed  within  the  pier,  with  excellent  anchorage, 
™0n"f  * ?e,t  rl  0f  “ “ deptl’  of  from  18  23  f“‘  at  1“»  water ; and  as  the  Crinan 

id  M f f?  from  low-water  mark,  from  whence  the  water  deepens  at  the  rale  of  about  2 feet 
m each  20  fathoms,  some  idea  may  thus  he  formed  of  the  capaciousness  of  the  harbour. 
wl.th  1,1  o'P?  j Is'0,  “ esllmale  was  made  by  Mr.  Jessop,  of  the  expense  of  this  extension,  in 
nr  l!  i l l “ tbe  a”ount  From  the  increased  price  of  timber,  and  the  rise  in  the 

price  of  ..hour  since,  it  may  not  be  too  much  to  estimate  the  whole  expense  now  at  40,000/. 

" t.  “ slm  v”.11  °S 'provided,  the  work  may  be  completed  in  four  years  from  the  time  at  which  it 

« ZnrnnSS  ' ui  i req|.‘'!'e.  laa,ue“  “*  l,“  Mte  «f  10,000/.  per  aiunim,  and  each  part  of  th  pier, 

as  completed,  will  become  useful  in  the  embarking  of  troops.  1 
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g Messrs.  Rennie  and  Whidbey,  on  the  State  and  Capabilities  of  the  Harbour. 

’ _ _ London , February  11,  1811* 

sioners  of  SSlw  ?!i>tl,e  directions  we  received  from  the  Right  Honourable  the  Lords  Commis- 
NovmbVr  1810  SStf,  ^reas^=  communicated  to  us  by  George  Harrison,  Esq.,  on  the  13th  day  of 
harbour  and  renm-t  l°  to  llie  •‘arbour  of  Ardrossan,  in  Ayrshire,  and  examine  that 

fri fates”  and  other  smaller  Praflt!C&J,l*lty  making  it  a fit  place  for  the  reception  of  His  Majesty’s 
SS  SSirf  ri1  “■  “d,l“  lha  '»»•«  which  may  probably  be  derived 

munication  between  "the  tw  **  ,1Ci  •"  ^.e  em^ar^at‘0Q  °f  troops  for  Ireland,  or  in  facilitating  the  com- 
Zffir  loSSS  llZ  W.'V"  anj'  otl,er  mattsrs  »f  putlic  interest  o,  importance,  in  order 
‘“a  0""  a j"d§ment  h“”  far  il  ““f  ba  proper  to' Vubmit  lo  P.rlia- 
furnished  with  various  rarl  ° ° ,?ub  la  .money  for  fhn  attainment  of  these  objects  ; and  having  been 
ArZssan^ we be° m fSa™  1 “ TZf'  ',bich  we  have  trained,  together  with  die  harbour  of 
Majesty’s  Treasury?  ? 6 p eased  0 af  t ia  following  observations  before  the  Lords  of  His 

caw^anZattnitinn6!!!  llarboua  op  Ardrossrn,  which  we  have  examined  and  sounded  with  great 

t£t  a nL  S alr™l  w T I * f"  tl,e  P»T°'a  ‘''teed  to  oor  eonsideralion.  We  found 

S Siltt  mainland,  of  about  900  yards  in  length,  on  a ridge  of 

Se  eitemitv  of  the  ridwfT  ? n dry  “ ow  watet  1 ‘ha  head  of  this  pier  terminates,  not  at 
From  the  me/hmd  tlf.  M Iocl's’  bu  at  a P'are  where  there  is  about  3£  feet  depth  at  low  water, 
depth  is  about  at  1 I!  erad“allr,  descends  for  about  the  distance  of  70  yards,  where  the 
Sia  iZl^i^ll,  ,a”d/tora ,tb‘*  P°<"‘  to  the  Great  Crinan  Rock,  a distance  of  240  yards,  the 
water  i,  generally  deep  betng  from  17  to  22  feet,  and  the  bottom  pretty  regular. 
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Within  the  shelter  of  the  above-described  pier,  there  are  many  rocks  which  are  dry  at  low  water  ; 
and  indeed,  the  water  ebbs  nearly  to  the  head  of  the  pier.  Little  shelter  , therefore,  is  obtained  from 
the  pier  now  built,  beyond  what  was  previously  given  by  the  rocks  themselves.  All  vessels  which  come 
into  this  harbour  while  it  remains  in  its  present  state  must  be  aground  at  low  water,  -which  renders  it 
an  improper  place  for  any  of  His  Majesty’s  ships. 

Troops,  however,  may  be  embarked  in  transports  from  the  pier,  and  at  a proper  time  of  the  tide  in 
moderate  weather ; but  if  the  wind  is  from  the  west  and  south-west  quarters,  and  blowing  strong,  we  are 
afraid  the  transports  would  he  in  considerable  danger,  as  they  would  not  get  to  sen,  and  must  lie  in  an 
exposed  situation,  or  beat  upon  the  ground  at  every  tide,  if  hauled  within  the  pier;  but  in  this  latter 
case  the  number  must  be  very  limited,  as  the  place  sheltered  by  the  pier  is  so  very  small,  and  generally 
too  shallow. 

To  obviate  these  defects  it  has  been  proposed,  by  Messrs.  Jessop  and  Telford,  to  build  a pier  from 
the  bead  of  the  present  to  the  Great  Crinan  Rock,  which  they  estimate  at  £35,923,  and  within  the 
harbour  they  propose  to  construct  a wet  dock  and  lock,  which  they  estimate  at  £29,001, — making  a total, 
for  the  completion  of  the  plan,  of  £65,000. 

Were  the  above-mentioned  works  to  be  executed,  Ardrossan would  then  be  a harbour  fit  for  merchant 
vessels  of  a moderate  size,  King’s  cutters  and  brigs,  but  would  not,  in  our  opinion,  be  a fit  place  for  the 
resort  of  His  Majesty’s  ships  of  a larger  class  ; 1st,  because  the  deep  water  within  the  pier  is  so  very 

limited  in  extent,  (of  16  and  18  feet,)  and  lies  nearly  parallel  to  the  pier;  2ndly,  because  the 

direction  of  the  pier  intended  to  be  built  from  the  head  of  the  present  to  the  Great  Crinan  Rock,  lies 
nearly  north  and  south ; and  3rd!y,  because  there  is  a sunken  rock  which  lies  about  100  yards 
N.N.E.  from  the  Crinan,  so  that  by  the  great  runs  of  sea,  which  would  be  sent  along  the  new  pier  in 
southerly  and  south-westerly  winds  when  blowing  fresh,  a vessel  while  entering  it  would  be  driven  on 
the  sunken  rock  mentioned  above,  and  the  more  especially  so  as  she  must  have  room  for  to  luff  up 
within  the  pier,  on  account  of  the  narrow  extent  of  deep  water,  and  the  little  space  there  is  to  fetch  up 
in,  which  would  render  the  harbour  so  dangerous  as  in  our  opinion  to  make  it  unadvisable  for 

any  King’s  ships  of  a larger  class  than  cutters  or  brigs,  to  resort  to  it  in  such  winds,  which  are  the 

prevailing  winds  of  the  country  ; nay,  we  are  inclined  to  think  that  in  such  weather  moderate  sized 
merchant  ships  would  find  it  difficult  to  enter  the  harbour  in  safety. 

In  working  out  of  the  harbour  in  such  winds,  there  appears  also  much  hazard  ; a vessel  cannot  stretch 
to  the  north  because  of  a reef  of  rocks,  or  to  the  west  on  account  of  the  Little  or  West  Crinan  Rock, 
nor  to  the  north-west  on  account  of  the  Horse  Island ; to  the  south  she  cannot  work,  so  that  in  south- 
westerley  winds,  when  blowing  fresh,  it  will  be  found  difficult,  if  not  impossible  for  vessels  of  consider- 
able burthen  either  to  go  into  or  out  of  the  harbour,  if  constructed  as  proposed. 

There  objections  would  be  in  a great  measure  removed,  although,  perhaps,  the  difficulty  of  executing 
the  work  might  he  increased,  by  building  a pier  in  a more  westerly  direction  than  what  is  proposed  ; 
namely,  by  commencing  it  from  the  third  kant  from  the  head  of  the  present  pier,  carrying  it  along  a 
rock  which  lies  to  the  westward,  nearly  north-west  and  by  north,  and  making  the  entrance  to  the  harbour 
between  the  head  of  this  pier  and  the  Great  Crinan  Rock,  instead  of  between  the  Great  Crinan  Rock 
and  the  sunken  rock  before  described,  and  also  connecting  by  a pier  or  breakwater  the  Great 
Crinan  Rock  and  the  sunken  rock. 

By  this  plan,  the  entrance  to  the  harbour  would  he  rendered  easy  in  all  winds ; room  would  be 
afforded  for  vessels  to  fetch  up,  and  the  space  for  vessels  to  lie  in  increased. 

Vc-sels  could  work  out  of  such  a harbour  in  all  winds,  if  not  blowing  too  strong,  without  danger,  but 
if  blowing  strong  we  do  not  think  there  is  sufficient  apace  for  them  to  work  to  windward  between  the 
Horse  Isle,  West  Ciinan,  and  Euglc  Rocks,  there  being  no  tide  to  hold  them. 

With  respect  to  the  ubc  the  harbour  of  Ardrossan,  when  it  is  completed,  would  be  of  to  the  public,  for 
the  purpose  of  embarking  troops,  and  facilitating  the  communication  with  Ireland,  we  beg  leave  to  state 
that  the  local  situation  of  Ardrossan  is  very  favourable  for  collecting  troops,  providing  them  with  quarters, 
and  embarking  them,  (when  the  harbour  shall  he  made,)  and  probably  there  is  no  part  on  the  coast 
that  does  possess  greater  advantages  on  the  points  above  mentioned;  but  with  the  winds  before  spoken 
of,  we  are  afraid  transports  would  never  reach  Ireland,  as  they  could  not  get  out  of  the  harbour,  while 
such  winds  continued  to  blow. 

We  have,  &c., 

John  Rennte. 

J.  Whidbey. 


Oeo.  Harrison , Esq. 
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Report  by  Thomas  Telford,  Esq.,  C.E.,  on  the  best  means  of  obtaining  an  extensive  and  commodious 
Harbour  at  Ardrossan. 

Ardrossan , January  4,  1812. 

The  position  of  Ardrossan  as  connected  with  the  canal  having  formerly  been  fully  discussed,  and 
the  advantage  of  its  situation  on  the  coast,  as  regards  the  facility  of  entrance  and  departure,  being  generally 
admitted,  the  present  object  is  to  ascertain  the  best  means  of  acquiring  an  extensive  and  commodious 
harbour,  where  a number  of  sharp  built  vessels  of  considerable  burthen  may  be  afloat  at  low  water  in 
well  sheltered  situations,  and  also  of  connecting  it  with  the  Glasgow  and  Ardrossan  canal,  by  means  of 
wet  docks. 

1-  It  being  the  opinion  of  able  and  experienced  nautical  men  who  have  examined  the  place,  that  the 
space  between  the  Great  Crinan  and  the  shore,  is  too  confined  and  difficult  of  access  to  form  a proper 
harbour ; any  plan  which  shall  embrace  that  space  only  is,  of  course,  totally  inadmissible.  I shall 
therefore  avoid  any  remarks  upon  the  project  proposed  by  Mr.  Stevenson. 

2.  In  order  to  be  able  to  form  a correct  judgment  of  the  effect  which  would  he.  produced  by  the  extension 
proposed  by  Captain  Taylor,  I have  constructed  an  accurate  chart  of  the  whole  bay  of  Ardrossan, 
including  the  Horse  Isle,  and  laid  down  that  extension  ; but  it  appears,  that  although  with  a southerly 
wind,  the  immediate  entrance  would  by  this  means  receive  some  additional  protection,  yet  to  the  west 
and  north-west  winds  (which  are  here  prevalent  and  frequently  stormy)  the  entrance  would  be  very 
nearly  as  much  exposed  as  at  present.  ^ ^ 
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3.  By  constructing  a pier  or  mound,  nearly  in  the  direction  of  that  proposed  by  Captain  T l 
extending  it  about  500  feet  beyond  the  point  at  which  he  lias  terminated,  a safe  harbour  p°r’  a1d 
extent  would  be  obtained  in  from  18  to  23  feet  water,  at  low  water  of  an  ordinary  spring  tkl  * ‘}er.tain 
would  be  an  entrance  between  the  pier  or  mound  and  the  Great  Crinan,  of  aboul  250  feet*’  h !i 
but  with  winds  from  west  to  north-west,  even  this  roadstead  would  be  very  limited  because  m brea.j  » 
able  proportion  must  always  be  considered  as  an  entrance  to  the  harbour.  This  f therefor  C°ns  . r' 
as  the  smallest  admissible  extension  to  obtain  a harbour,  and  the  proportion  gainprl  rw  6 c°ns!der 

compared  with  the  extent  of  the  pier  or  mound.  S eu  is  not  great  when 

4.  But  the  before-mentioned  pier  or  mound  itself  would  occupy  the  most  valuable  portion  of  a 
harbour,  and  we  shall  continue  to  labour  upon  a very  contracted  scale,  unless  we  embrac  01  u 
larger  portion  of  the  bay,  which  is  protected  by  the  Horse  Isle;  the  protection  to  b->  derived*^ 
island  may  also  be  nearly  doubled  by  constructing  rubble  stone  mounds  in  the  situations  and  j;™ 
shown  upon  the  chart  which  I have  made.  This  might  be  done  at  a moderate  expense  and  « '0aS 
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larger  portion  of  the  bay,  which  is  protected  by  the  Horse  Isle;  the  protection  to  be  derived  frnmn. 

island  tnav  also  he  nearly  rlnnhled  htr  Knnclnixdnn  n.l.kla  .1-  ,l.  “ u lr0*Xl  the 

j an  effectual  shelter  from  the  N.N.W.  and  W.  and  combined  with’the appropriateuJid^nd 
already  built,  would  leave  only  from  S.  to  W.  to  be  protected.  To  accomplish  this  effectually  E 
enclose  an  extensive  spare  with  deep  water,  and  a good  bottom,  a mound  or  pier  of  Whinstone  nihhl 
should  be  carried  from  the  present  pier  in  a curved  direction,  so  as  to  terminate  at  the  West  Or"  8 
this  would  still  lease  upwards  of  500  yards  of  clear  entrance  in  deep  water  between  the  terminal!™ i 
the  mound  and  the  Horse  Isle.  011  °‘ 

By  this  plan  the  whole  of  the  bay  would  in  a great  measure  be  converted  into  a harbour  and  a vsr 
considerable  proportion  of  it,  near  to  the  entrance,  would  be  completely  sheltered  in  all  kinds  Tk 
scale  of  operations  Is  here  very  great,  and  would  unavoidably  be  very  expensive  But  it  appear!  tom 
after  much  consideration  to  be  tile  only  means  of  effectually  embracing  all  the  natural  advantai.es  of  the 
the'SiSt  re“deri“K  >l  *ortlly  of  '«*  sinS«My  advantageous  situation  upon  this  prominent  point  of 

The  whole  of  the  piers  or  mounds  I have  here  proposed  being  merely  for  the  purpose  of  shelter  mav 
v„’V%,“"!!rUCtedu"o1'  r““f  8l°"e  J ai,d  tot  the  Principal  pier  materials  may  be  procured  from  the 
hills  of  Whinstone,  which  are  adjacent  to  the  baths;  they  may  he  conveyed  alone  iron  railways  and 
thrown  in  promiscuously,  uolil  brought  op  nearly  to  the  level  of  low  water;  afterwards  the  oat’sides 
should  be  laid  with  some  degree  of  regularity.  The  mound  or  pier  should  be  raised  about  6 feet  above 
the  level  of  high  water  of  an  ordinary  spring  tide.  It  should  be  25  feet  in  width  at  the  top,  the  outside 
to  Slope  at  the  rate  of  2 to  1,  and  the  inside  1 to  1,  both  upon  an  average.  From  the  back 
part  of  the  present,  pier,  which  would  be  enclosed  in  the  mound,  there  might  be  procured  a sufficient 
quantity  ot  cut  freestones  to  form  the  coping  of  the  new  parapets. 

The  mounds  upon  the  Horse  Isle  should  be  about  10  feet  in  width  at  the  top,  and  have  the  heiehfc 
and  slopes  the  same  as  described  for  the  great  pier. 

Having  bestowed  much  pains  to  render  the  annexed  chart  full  and  correct,  it  is  hoped,  by  the  aid  of 
this  general  description,  the  proposed  improvements  will  be  distinctly  comprehended. 

Thomas  Telford. 


No.  394. 

Report  by  James  Walker,  Esq.,  C.E.,  F.R.S.,  on  the  Harbour  of  Ardrossan. 
w tt  23,  Great  Gcorge-street,  March  7,  1839. 

bour  of  Ardrossan!"  briefly  dm  earlv  ^hi^torvTn  7 1 received  a leUer  from  Lord  Eglinton,  then  in  London,  stating  very 
7 hm0ry  u d ?reSent  slate  ot  Ardrossan  Harbour;  “that  the  works  were  stopped 
Ui!!xn  yearS  s,n<re’  but  that  m consequence  of  the  prospect  there  now  is,  that  the  communication 

nnpnprl  ku 'f  *nd  tbe  west  coastj  and  along  the  interior  of  the  oountrv,  will  immediately  be 
k»  L n<JW  71  Pr0oressi  there  appears  reason  to  think  that  certain  of  the  works  should 

md  crprtpral  1L  i J ’ and  ?.ibe,rs  extendedi  with  a view  to  afford  accommodation  to  such  steam-vessels 
A^fpiv  aSfL-re  r i6  ? t0  ^re1u,ent  die  harbour,  and  requesting  my  advice  and  assistance.” 

r • f y.  .r  bl8>,  bad  a very  short  conversation  to  the  same  effect  at  Dover,  with  his  Lordship, 

On  S.  f '™t,en  10  Mr-  Tod.,  U.  agent,  in  Edinburgh, 

hands  a vari  \ /Cem  er»  * saw  Mr.  Tod  in  Edinburgh,  when  after  a conference,  he  put  into  my 
papers  and  docuuieiits,  and  a very  long  narrative  of  the  formation,  progress,  and 
be  further  pniceeded^yUh11*  & V*eW  ascertaininS  whether  certain  parts  of  the  works  should  now 

an?rantnil?Mr,^feCem^er  ^ arr'ved  at  Ardrossan,  and  on  the  following  morning  Captain  Hamilton 
and  Tohnstrm  R ..8omery>  amended  me.  These  gentlemen,  and  Mr.  Moffat,  engineer  to  the  Ardrossan 
O e SS  rayLgaVe  me  every  information  and  assistance  in  their  power* 

As  thPTP  1 ^ber’  were  j°ined  by  Mr.  Miller,  civil  engineer, 
immediately  hpo-nn  a °*  tbebarb?ur  or  works  in  their  present  state,  my  assistant  Mr.  Redman, 
which  will  be  found  u &r'd  WMS  * waa  tllere  completed  the  same,  and  has  since  prepared  a plan, 

Se  taTafter  Zi  ” f y ?' "“*•  A “W  »f  th=  J>»".  upon  which  the  proposed  lock  and  addilion  to 
are  sh°'™’ coloured  "d.  accompanies  this  report. 

that  hove  Keen  ; ° PurP03e  now  *0  give  another  edition  of  the  various  professional  opinions 

oo?„iooTi,t„\?  “’el,,1V',t0  harbour,  and  the  various  change,  which,  acting  under  th«« 
to  be  of  me  f™  „ n . ,^onai  unless  where,  taking  the  harbour  as  we  now  find  it,  the  opinions  are  likely 
desions  nf  eitheAf  83  *°  ' :uture  i and  unfortunately  in  this  respool,  to  complete  the  last 
Telfmdl  wrodd  emlnent  enSineets  that  were  consulted  (the  late  Mr.  Rennie  and 

Eaiinton  oHiis  auent  f6  S°  6rcat  (in  out'ay  as  would  but  ill  accord  with  the  ideas  of  either  Lord 
Jlglin  on  or  lim  agent,  so  far  as  I could  collect  them. 

from  theSDrmeroBw™he  P^°Poae8.to.  extend  a pier  out  to  the  West  Crinan,  a distance  of  400  yards 
a L eTi  18  ,8l“""na,ed  ty  alarge  and  bold  eircolar  head,  the  average  depth 
in  north  east  „ /„  f 25  ff  • S1?  wo“Id,  P801501  the  *P«o  within  it  from  southerly,  but  be  of  little  use 

is  between  the  W ’ t"r  'ln  addl“0?  t0  ,he  heavy  expense,  would  shut  up  the  best  entrance  which 
where  tW  . . f?”™  BnJ  the  'hore’  a”d  “nfino  “he  entrance  to  the  outside  of  the  West  Crinan, 

where  there  are  several  dangerous  rocks.  As  some  of  these  rooks  are  nol  shown  upon  the  plan  ; one 
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is  almost  led  to  suppose  that  they  were  unknown  at  the  time.  Probably  the  Last  suggested  plan  bv 
either  of  these  engineers,  is  that  of  Mr.  Rennie,  which  is  before  me,  signed  by  him  in  1315. 

In  order  to  enlarge  the  harbour  or  space  to  the  eastward  of  the  pier,  Mr.  Rennie  proposed  to  run  his 
work  from  the  present  westerly  termination  for  300  yards  in  length  in  a nearly  due  west  direction,  and 
(lien  to  return  by  a right  angle  in  a north  (by  compass)  direction  towards  the  West  Oman,  but 
leaving  a space  for  the  entrance  100  yards  wide,  between  bis  pier  and  the  West  Oman.  This  (cost 
aside)  I consider  a great  improvement  upon  the  former  plan.  A breakwater  was  proposed  to  be  run 
from  the  West  Crinan  to  a rock  which  lies  nearly  true  north  of  it,  distant  400  yards.  This  break- 
water would  be  nearly  parallel  to  the  Horse  Island,  and  being  inside  it  and  more  to  the  south,  would 
effectually  shelter  the  large  portion  of  the  bay,  which  would  be  enclosed  by  it  from  all  seas  except 
from  the  north  to  the  north-east,  to  which  it  would  still  he  open. 

A light-house  was  by  this  plan  proposed,  and  would  be  very  suitably  placed  upon  the  Crinan ; it 
would  be  a guide  directly  into  the  harbour. 

The  great  length  of  pier  and  breakwater  together,  nearly  1000  yards,  would  make  this  the  most 

expensive  of  all  the  plans.  I have  no  estimate  of  the  work,  but  as  every  lineal  yard  of  the  section 
which  accompanies  the  plan  contains  815  cubic  feet  of  stone,  I think  the  1000  yards  in  length  could 
not  be  estimated  under  300,000/. 

Considering  thus  the  cost,  the  change  that  within  the  last  twenty  years  has  taken  place  by  the  introduc- 
tion nf  steam-vessels  for  the  coasting  trade  generally,  the  shelter  which  the  harbour  already  possesses 
from  the  land  and  rocks  that  surround  it,  and  the  changes  that  are  going  on  in  the  modes  of  conveyance 
by  railways,  one  of  which  may  shortly  extend  from  Liverpool  to  the  west  coast  of  Scotland,  I do  not 
think  it  advisable  to  carry  the  works  further  out  into  the  hay,  but  rather  to  endeavour  to  turn  to 
advantage  the  large  sums  that  have  already  been  expended,  so  as  to  accommodate  them  to  present 
circumstances.  This  would  I think  he  best  done  by  finishing  the  dock,  and  constructing  a lock 
capable  of  receiving  the  largest  steamer  likely  to  navigate  the  Clyde. 

Hut  before  stating  the  details  of  the  works,  I would  premise,  by  way  of  encouragement,  for  even  the 
comparatively  small  works  I have  to  propose,  and  to  prevent  any  recommendation  being  subject  to  the 
charge  of  advising  good  money  to  be  thrown  after  bad,  that  the  speculation  of  harbour-making  at 
Ardrossan  has  not  been  so  daring  as  may  at  first  sight  appear,  and  as  I was  led  to  suppose. 

Looking  at  the  expenditure,  and  comparing  it  with  the  revenue  received  in  the  shape  of  harbour 
dues,  &c  , the  case  is  had  enough;  the  cost  of  the  works  upwards  of  100,000/.,  the  gross  revenue  to 
the  1st  July,  1838,  8S0 /.,  and  the  great  proportion,  if  not  the  whole  of  this  revenue  consumed  in  the 
expenses  of  management  and  of  dredging,  to  clear  the  entrance  of  the  harbour.  Since  1829,  when 
the  harbour  was  opened,  the  outgoings,  including  some  works  done,  have  exceeded  the  income  by 
14,000/.  3 

But  there  is  another  view  of  the  question  which  gives  a very  different  appearance  to  the  account. 
It  is,  I think,  evident,  that  the  coal  fields  which  have  been  opened  owe  their  trade,  and  indeed  their 
being  opened  to  any  extent  for  the  supply  of  any  other  than  the  immediate  neighbourhood,  to 
Ardrossan  harbour,  unless  indeed  we  suppose  a railway  to  Irvine,  and  an  improvement  to  that  harbour, 
which  would  have  its  own  difficulties  and  expenses. 

Previous  to  the  opening  of  Ardrossan  harbour,  Irvine  was  however  the  shipping  port  for  the  coal, 
and  I was  informed,  that  as  the  full  cargo  could  not  be  shipped  in  the  harbour,  owing  to  want  of 
water,  it  had  to  be  made  up  in  lighters  outside.  The  cartage  tolls  and  harbour  dues  brought  the  cost 
from  the  pit’s  mouth  to  the  vessel  to  2.?.  9 d.  per  ton  ;*  whereas,  the  cost  by  the  railway  and  on  board 
in  Ardrossan  harbour  is  Is.  Qd. f,  making  a difference  of  Is.  3f/.  per  ton,  which  exceeds  the  lordship 
payable  to  Lord  Eglington  and  others  by  2d.  per  ton.  If  therefore  the  working  of  the  mines  is  one 
of  the  results  of  the  harbour,  the  owners  of  the  coal  and  stone  estates  should  give  the  harbour  credit  for 
the  lordship  they  receive. 

Now  there  was  shipped  last  year  at  the  harbour  62,000  tons  of  coal  and  10,000  tons  of  stone  ; sup- 
posing the  lordship  on  both  equal,  the  amount  of  it  is  3,900/.:  the  quantity  is  increasing,  and  expecta- 
tion held  out,  that  it  may  exceed  100,000  tons  annually,  which  would  make  the  amount  of  lordship, 
including  stone,  6,000/.  per  annum  ; and  this,  from  the  extent  of  the  coal  field, J may  be  considered  a 
perpetuity. 

The  increase  of  population,  the  formation  of  the  village  of  Ardrossan,  and  the  general  improvement 
of  the  estate  through  these  causes  may  be  considered,  the  effects  of  the  harbour;  and  these  cannot  be 

removed. 

The  probability  of  the  general  trade  remaining  at  Ardrossan,  or  of  its  being  increased,  must  depend 
upon  the  advantage  of  that  port  compared  with  others,  and  particularly  Troon,  which  therefore  I visited 
and  received  every  attention  from  Mr.  Wilson  the  engineer,  and  Mr.  M£Curdie  the  harbour  master, 
lroon  is  a much  larger  harbour  than  Ardrossan,  the  outer  harbour  of  the  former  being  stated  at  30 
acres,  while  that  of  Ardrossan,  where  there  is  depth  for  vessels  to  lie  at  the  quays,  is  not  a third  of  that 
size.  The  depth  at  Troon  at  low  water  of  an  average  spring  tide  at  the  pier,  i3  stated  to  be  17  feet, 
Th  uP,Per  en(*  **  feet,  w^>le  at  Ardrossan  the  depth  at  the  pier-head  does  not  exceed  10  feet. 

e width  of  Troon  Bay,  in  front  of  the  entrance,  is  from  1 to  2 miles  with  good  depth  of  water,  and 
no  rock  nearer  than  half  a mile  from  the  pier-head,  so  that  there  is  room  to  work  into  the  harbour,  and 

■Ps  can  get  out  of  the  harbour  with  winds  when  they  can  go  to  sea. 


s.  d. 

• Cartage,  3J  miles,  per  ton 2 0 

Tolls  and  Portage,  4 d.  per  cart 0 5 

Harbour  Dues 04 


2 9 


t 


Six  and  half  miles  Railway  Tolls,  average  1-Jrf.  per  mile 
Horse  and  Waggons,  miles,  at  Id.,  say  .... 
Harbour  Dues,  including  hurry,  &c.  per  ton  of  28  cwt.,  3d. 


. . 0 9J 
..06 
. 0_2 
1 5f 


Wich^atvi  V400  v01*8’  on  which  ‘be  seams  are  3-J  'yards  thick,  making  the  quantity  (in  tons)  seventeen  millions,  of 
“out  one  half  belongs  to  the  Earl  of  Eglinton,  and  the  other  half  to  Sir  James  Cunningliame  and  others. 
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Appendix  C. 
Audrossan. 

No.  394. 

Walker,  on  the  Har- 
bour of  Ardrossan. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


528  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

ArpENDixC.  Ardrossan  on  the  contrary,  has  the  mainland  in  front  of  the  entrance  within  half  a mile  j • 

surrounded  by  rocks  of  various  sizes,  some  visible  at  low  water  only,  others  at  half  tide  anri  'S 

Ardrossan.  covered  at  low  water.  The  largest  is  the  Horse  Island,  which  is  considerably  above  high  w'ate  STile 

No~39<l  rocks,  however  they  increase  the  difficulty  of  entering,  act  as  breakwaters  to  the  harbour  and  thii  • 
Walker,  on  the  ■*  a de'id”d  "•'"Jtuge  in  point  of  security.  The  Horse  Island  is  900  yards  in  length,  ind  extei’f  I» 

Harbour  of  Ardros-  a northerly  direction  1,200  yards  from  the  pier-head  ; the  entrance  to  the  harbour  from  the  north 
san.  of  the  island,  hearing  S.S.E.,  and  from  the  south  end  about  S.E.  by  E.,  thus  coverin-r  *i10  ena 

from  all  winds  between  N.N.W.  and  N.W.  by  W.  Troon,  on  the  contrary,  is  very  open  to  north  T 
winds.  Ships  are  stated  to  have  suffered  much  at  different  times,  but  in  none  more  so  than  i h 
storm  of  January  last,  when  very  serious  damage  indeed  is  reported  to  have  been  done  to  the  shi"  • 
in  that  harbour,  while  in  Ardrossan  no  loss  of  any  kind  was  suffered,  although,  when  the 
began,  the  wind  was  S.  by  W.,  and  came  gradually  round  to  W.,  and  S.W.  winds  are  the  worst  fo^ 
heavy  swell  in  Ardrossan  harbour.  " r a 

The  following  extract  from  Mr.  Telford’s  report  gives  the  opinion  of  that  eminent  person  on  th 
comparative  safety  of  Ardrossan.  1 ne 

“ The  district  of  Argyllshire  called  Caniyre,  and  which  stretches  far  into  the  sea  and  opposite  to  the 
northern  extremity  of  Ireland,  forms  a barrier  against  the  Western  Ocean.  Tile  island  of  Arran  whici 
lies  within  Cantyre,  serves  as  a still  further  protection,  and  leaves  this  part  of  the  coast  exposed  onlv  to 
winds  from  S.W.”  F 

“ The  whole  of  the  bay  of  Ayr  must  be  peculiarly  affected  by  the  winds  from  this  quarter  and  it  is 
only  to  the  north  of  Ardrossan  head,  which  lies  about  a mile  and  a half  to  the  north  of  Saltcoats  that 
a complete  protection  against  these  winds  is  met  with.” 

Mr.  Telford  afterwards  observed, — 

“From  the  head  of  Ardrossan,  which  is  of  itself  very  prominent,  and  a good  land-mark  a led<-e  of 
rocks  of  about  half  a mile  in  length,  runs  into  the  sea  in  a direction  nearly  N.W.,  and  pointing  within 
the  Horse  Island  ; at  the  distance  of  about  three  quarters  of  a mile  from  this  ledge  of  rocks’) ies  the 
Horse  Island,  about  half  a mile  in  length,  and  nearly  as  much  in  breadth,  which  protects  Ardrossan 
Bay  from  the  west  and  north-west  winds. 

“ The  access  to  the  bay  is  good,  being  in  from  6 to  3J  fathoms  at  low-water  ordinary  spring  tides 
with  a bottom  of  clean  smooth  sand.”  b ’ 

A report  made  the  same  year  by  Mr.  Murdoch  Downie,  who  had  been  a Master  in  the  royal  navv 

and  also  some  years  in  the  merchant  service,  thus  describes  the  outlet  to  the  sea  : 

“There  are  scarcely  any  tide  harbours  from  which  ships  can  depart,  without  tile  assistance  of  a fair 
or  at  least  a leading  wind;  but  in  this  harbour,  no  wind  need  detain  a ship  while  the  weather  is 
moderate.  The  west  and  north  winds  are  those  that  are  most  against  a ship’s  sailing  out.  With  the 
winds  at  W.  and  moderate  weather,  there  is  room  for  a ship  to  turn  to  windward, “out  between  the 
pier-head  and  Crman  rock,  or  if  she  should  not  choose  to  turn  out  there,  she  need  only  wait  till  high 
water,  and  (if  not  exceeding  13  feet  draught  of  water)  she  may  then  stretch  to  the  northward,  within 
the  Horse  island,  and  thus  get  to  sea  that  way.” 

Mr.  Downie  afterwards  adds, — 

“ Farther  from  the  situation  of  this  harbour,  with  respect 'to  Hie  coast  on  each  side,  there  is  no  risk 
wind  ”S  (W  1Cn  “ai>1,en,nB  t0  be  close  in  wilb  bcinS  embayed  with  sudden  on  shore  gales  of 

It  may  be  added,  also,  that  the  difficulties  of  entering  Ardrossan  are  less  felt  by  steamers,  by  which 
a great  portion  of  t ie  coasting  trade  and  all  the  trade  in  passengers  may  now  be  said  to  be  done. 
n ? ,‘,ence  lo  tbe  passenger  trade,  distance  is  a consideration.  On  the  county  map,  from  Ailsa 
° ,■  » "iCSt  °*  tb?  Cu'iibraes  in  a straight  line,  is  33  miles;  between  the  same  two  points 

Z yf  ^ *•  dl“*,lce  “ 37  by  Troon,  44  miles;  giving  seven  mi  les  in 

favour  ot  Ardrossan.  s ° 

dmTheiqUe|StI0-?  °f  ,uttber  out,ay  is  not  now  ns  if  tl,e  works  were  not  begun,  but  whether  much  being 
15  pruc.leutLto  proceed  further ; and  my  opinion,  to  the  extent  I have  alreadv  stated,  is 
aftimative,  it  the  rates  in  the  Act  are  fair  compensating  rates. 

,.,;i'V!S.,aS'-'?,eabule  *°  wJ,eu  in  Edinburgh  to  learn  from  Mr.  Tod  that  my  ideas  so  nearly 
c P?n  . "J1  1 ose  Mr.  Miller,  which,  until  then,  I was  in  entire  ignorance  of:  the  dimensions 

inriS  »M?ik  ie  ,l;eCOmmendedI.  <220  feet  ,onS  by  60  feet  wide)  are  exactly  what  I had  drawn.  To 
tL  Z Tk* the  frl‘T  of  wal,inS  a similar  lock  already  begun  will  have  to  come  down. 

T w!  up°nLthe  slb  at  high-water  spring  tides  will  be  20  feet  and  at  average  low  water  11  feet, 
uuav  wnin£°Se*  1 6 which  will  form  the  wings  of  the  lock  to  be  retained  on  the  east  side  as  a 

think  a v C S eamCrS’  but  n,ot  to  sucb  a Isogth  as  to  prevent  a beaching  place  being  left,  which  I 
The  oTS  "®cessary  appendage  in  case  of  a vessel  coming  in  with  way  upon  her. 
swell  tn  ™ • -e  0C^  ^ require  to  he  very  substantial ; they  will  be  subject  to  considerable 

as  T have^rinf  Ii*  & lnjurlouf  e®®cfc  °f  which,  a strong  boom  across  the  entrance  will  be  required,  and 
shnnld  not  b.  a §a  a at  Ardrossan,  I do  not  pledge  myself  that  this  will  be  sufficient ; if  it 

dotted  lines  show  ^ bettarway  than  by  extending  the  walls  on  both  sides  something  after  tbe 

The  let  ■ P “ ;.but  ,bis  wil>  be  <*P»Mive!  and  may,  I hope,  be  dispensed  with, 

round  th“lLr"  ‘th  1,16  d°ck’  which  I propose  enlarging  to  5J  acres,  with  quay  walls 

tihk  SL*!?  f°J i,he  of  ,excavation  ha,  not  been  taken,  but  from  a general  estimate,  I 

under  85,000f.  or  40,000b  ab°ye‘des“*bed  works  with  contingent  expenses  cannot  safely  be  put  down 

Btea'mctsZw  5e3Pecta  tbe  ffeneral  success  of  the  harbour,  and  tbe  safety  of  vessels,  particularly  large 
ap,apt  *°  da™se  by  grounding,  or  the  convenience  to  passengers  and  good,  as  aa 
^ ?Ul™y’ ""  dock  ”iU  ba  wry  convenient,  and  will  place  Ardrossan 
Port  Glasgow  d.rv  , b ^!Vm®  V tn  !^s  respect  an  advantage  over  every  harbour  in  the  Clyde,  the 
The  SI  ' ^ T°"Ky  °“  'nn,lb?  F'rth  01  tiv«  b«"g  unSnished. 
the laitlrSL™  m bla>1*ay.  s to  6 miles  in  length,  will  connect  the  harbour  with 
are  reuuired  T1ip«  m a,ld  Ayr.  T°  make  the  branch  line  effective,  alterations  and  addition8 

should  hf*  ff;*vA  i 6 ^.M,l,lerand  ^r-  Moflat  have  surveyed.  Every  encouragement  and  assistance 
interested  fn  tV  F u*?™  Perfected>  aud  ‘he  more  the  Glasgow  and  Avr  Railway  Company  are 
and  I trust  ,t,bmnCh  by  Purcha,se  or  °^erwise,  the  belter  for  the  Harbour;  this  is  very  evident, 
e opportunity  will  not  be  lost,  for  if  by  unreasonable  terms  or  indifference,  the 
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trunk  Company  are  led  to  connect  themselvesdirectly  or  indirectly  with  a branch  to  any  other  harbour, 
as  Troon,  which  has  an  advantage,  being  only  from  one  and  a half  to  two  miles  from  the  main  line,  the 
effect  would  be  very  injurious  indeed  to  Ardrossan  ; so  much  so,  that  I should  then  question  the  pro- 
priety of  expending  more  money  at  Ardrossan.  I name  this  to  enforce  as  strongly  as  I can  the  im- 
portance of  a union  of  interests  in  someway  with  the  Glasgow  and  Ayr  Company,  which  elFected,  I 
have  a very  favourable  opinion  of  the  ultimate  success  and  utility  of  Ardrossan  harbour. 

James  Walker. 


No.  395. 

Extracts  from  a Report  hy  Messrs.  Grainger,  and  Miller,  relative  to  the  Expense  of  opening  the 
Docks  either  as  proposed  by  Mr.  Walker  or  Mr.  Miller,  and  of  a New  Wharf,  Spc. 

December  9,  1839. 

As  arranged  with  Mr.  Walker,  and  as  instructed  by  you,  wc  have  made  a survey  and  plan  of  the 
present  state  of  Ardrossan  harbour.  A tracing  from  this  plan  is  herewith  sent.  You  will  observe 
that  in  in  it  we  have  laid  down,  1st,  the  proposed  work  necessary  to  complete  the  breakwater  or  outer 
works  of  the  harbour;  2ndly,  a proposed  wooden  wharf  on  the  inside  of  the  breakwater,  &c. 

In  submitting  the  plan  with  these  various  works  laid  down  upon  it,  it  will  be  necessary  for  us — with 
the  view  to  giving  the  requisite  information,  shortly  to  describe  them.  In  so  doing  we  will  adhere  to 
the  order  in  which  they  have  been  already  stated,  and  commence  with  first  the  Breakwater. 

In  our  Mr.  Miller’s  letter  to  you  of  the  15th  July  last,  he  fully  described  the  nature  of  the  proposed 
work,  and  subsequently  we  drew  out  plans  and  specifications  with  the  view  to  the  work  being  com- 
menced. The  present  breakwater  seems  to  be  very  frequently  giving  way,  and  is  altogether  in  an 
insecure  state.  It  must  be  obvious  that  the  existence  of  the  inner  works  of  the  harbour  depend  very 
much  on  the  security  of  this  work,  hence  the  importance  of  having  it  executed  in  a sufficient  and 
permanent  manner.  The  form  laid  down  on  the  plan  is,  we  think,  sufficient  to  effect  this,  and  if  the 
breakwater  is  so  completed  it  will  very  much  screen  the  whole  of  the  inner  works,  and  to  a greater 
extent  than  they  are  at  present.  The  breakwater  in  the  situation  laid  down  is  incomplete  without  a 
screen  wall  being  carried  along  the  top ; accordingly,  we  propose  that  a screen  wall  should  be  carried 
along  and  terminated  with  a round  tower  at  the  point.  The  top  of  this  screen  will  stand  20  feet 
above  the  level  of  high-water  mark,  and  it  will  intercept  the  higher  seas  running  in  the  direction  of  the 
breakwater.  In  heavy  storms  some  seas  may  run  over  its  top,  and  so  as  to  make  them  as  little 
injurious  as  possible,  we  purpose  that  the  whole  of  the  wharf  ground  on  the  inside  of  the  wall  should 
he  pitched  with  stone,  and  that  instead  of  a perpendicular  quay  wall,  the  ground  should  be  terminated 
with  a bulwark  sloping  down  at  a moderate  rale  into  the  water.  This  bulwark,  although  we  think  it 
will  be  the  best  mode  of  finishing  the  breakwater  on  the  inner  side,  is  not  of  itself  suited  for  vessels 
coming  alongside.  To  obviate  this  objection,  and  to  make  the  line  of  it  available  as  berthing  for 
vessels,  we  propose  the  second  work  mentioned,  viz.,  The  Wooden  Wharf. 

You  will  observe  from  the  plan  that  this  wharf  is  laid  down  to  run  in  a line  with  the  present  quay 
wall  there.  The  wharf  is  to  he  150  feet  long,  and  at  it  there  will  be  a depth  at  low  water  of  from 
8 to  9 feet.  The  great  advantage  of  this  wharf  will  be  in  securing  the  steam-vessels  a quiet  berth  at  all 
times.  The  present  steam-boat  berth  is  very  nun  exposed  to  a north  or  north-west  wind,  and  is 
therefore  uncomfortable  in  these  winds.  The  proposed  wharf  would  obviate  this,  and  it  will  afford 
water  almost  as  deep  as  the  present  one,  and  sufficient  for  ordinary  steam-vessels  at  all  times  of  the 
tide.  We  examined  the  present  harbour  to  ascertain  if  a berth  for  steam- vessels  could  not  be  got  in 
it  so  as  to  do  away  with  the  inconvenience  arising-  from  (he  exposure  of  the  present  one ; but  we  found 
that  the  harbour  is  already  so  much  occupied  with  vessels  in  the  coal  and  general  trade  that  a berth  for 
steam-vessels  could  not  be  spared  off  it.  And  again  to  deepen  the  harbour  further  in,  so  as  to  make 
up  the  space  to  the  general  trade  which  would  be  taken  oil)  would  bn  both  troublesome  and  expensive, 
inasmuch  as  the  deepening  would  have  to  be  carried  on  amidst  the  crowding  of  the  vessels,  and  the 
quay  walls  are  not  founded  to  admit  of  being  deepened.  On  the  whole,  therefore,  it  occurs  to  us  that  a 
wooden  wharf  on  the  inside  of  the  breakwater,  sheltered  from  all  heavy  seas,  is  the  best  mode  of 
remedying  the  inconvenience  arising  from  the  frequent  exposure  of  the  present  berth.  In  connection 
with  this  wharf,  we  propose  that  the  rock  lying  along  the  foot  of  the  quay  wall  immediately  adjoining 
should  be  removed  so  as  to  give  a uniform  depth  of  water  along  it  and  the  wooden  wharf. 

The  removal  of  this  rock  will  afford  great  convenience  to  vessels  about  to  enter  the  dock.  ^Vessels 
waiting  for  this  could  be  brought  up  alongside  of  the  quay  instead  of  remaining  in  the  fairway  of  the 
lock;  and  the  quay  being  so  cleared  out,  would  afford  some  berthage  to  both  steam -vessels  and  other 
craft.  Indeed,  we  have  little  doubt  that  the  removal  of  this  rock  formed  a part  of  the  original  scheme 
in  regard  to  the  wet  dock. 

As  to  the  3rd  work  &c.  &c.  We  are,  &c., 

Grainger  and  Miller. 


No.  396. 

Report  by  John  Moffat,  Esq.,  C.E.,  on  the  Capabilities  of  the  Harbour  after  completion  of  Works 
,,  in  progress. 

My  Lord,  August  12,  1844. 

In  compliance  with  your  request,  I beg  to  forward  you  the  following  short  statement  of  the 
accommodation  which  the  harbour  of  Ardrossan  will  afford,  when  the  works  at  present  constructing 
are  completed ; and  also  a description  of  the  deep-water  extensions,  the  plans  for  which  I lately 
showed  to  your  Lordship. 

In  March,  1845,  when  the  wet  dock  is  to  be  opened,*  there  will  be  600  feet  of  quay  wall  in  21  feet 
o water,  and  1000  feet  in  depth,  varying  from  20  to  10  feet  at  high-water  spring  tides.  The  wet 
1 iq1^  Dearly  acres  in  area,  with  1,660  feet  of  dock  wall  in  22  feet  water  at  spring  tides, 
and  19  feet  at  neap  tides.  This  dock  will  accommodate  forty  square  rigged  vessels,  and  the  two  tidal 

* This  dock  is  now  opened,  and  the  other  improvements  connected  with  it  are  being  finished. 
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basins  will  together  accommodate  eighty  vessels  of  the  classes  at  present  frequenting  the  1 1 
and  to  all  these  quay  and  dock  walls  there  will  be  a communication  by  the  Ardrossan  Railw  lar°0Ur’ 
The  extensions  of  the  present  piers,  which,  though  not  yet  contracted  for,  form  part  ofTli 
on  which  the  present  contract  is  founded,  will  give  500  feet  of  quay  wall  in  22  feet  water  a6  f pf 
feet  in  28  feet  water.  This  lust  extension  is  obtained  by  carrying  the  outer  breakwater  in^d  ** 
water  in  a direction  nearly  due  north.  This  work  will  not  only  furnish  additiona  quay  accomiST 
tion,  but  will  also  be  of  great  service  to  the  port,  by  allowing  loaded  vessels  to  enter  at  all  t'  f 
the  tide.  It  will  also  completely  cover  the  steam-boat  quay,  which  is  at  present  slightly  elmes°[ 
in  strong  north-west  gales.  The  depth  at  the  head  of  this  new  pier,  would  be  20  feet  at  low  t 
For  repairing  vessels  there  will  be  a graving  clock  in  14  feet  water,  of  dimensions  sufficient  To 
take  in  the  largest  ship  belonging  to  the  Clyde,  and  a patent  slip,  which  can  tike  on  two  vessels  of 
800  tons  register  each.  These  and  the  slips  for  building  new  vessels,  will  all  be  inside  the  wet 
dock,  and  on  this  account  will  possess  great  advantages  over  all  the  graving  docks  and  slips  fr  1 
Ayr  to  Glasgow,  which  are  exposed  to  the  tide  and  the  swell  of  the  sen.  °m 

The  harbour,  when  completed  in  terms  of  the  present  contract,  will  afford  ample  accommation 
for  the  whole  traffic  in  coal,  iron,  timber,  &c.,  which  will  be  shipped  to  and  from  Ardrossan  .when 
the  various  works  in  the  neighbourhood  now  in  course  of  construction  shall  be  completed,  and  also 
for  the  traffic  in  passengers  and  general  goods  between  die  west  of  Scotland  and  England  and 
Ireland,  which  will  be  carried  by  the  new  steamers  to  Fleetwood,  Belfast,  and  Londonderry.  This 
trade  when  fairly  develoved,  I would  estimate  at  100,000  tons  of  iron,  60,000  tons  of  coal  10  000 
tons  of  timber,  50,000  tons  of  general  goods,  and  80,000  passengers. 

The  new  harbour  for  which  I have  prepared  plans  would  be  of  far  greater  extent,  and  would 
accommodate  a traffic  differing  greatly  botli  in  its  nature  and  amount  from  that  already  described 
Before  describing  these  works,  it  may  be  useful  to  recall  to  your  Lordship’s  recollection  the  objects 
originally  contemplated  by  the  promoters  of  Ardrossan  harbour,  anil  the  plans  which  were  proposed 
for  its  completion.  I am  aware  that  the  magnitude  of  the  works  I recommend  may  seem  utterly 
^Proportioned  to  the  trade  which  may  reasonably  be  expected,  but  a comparison  of  these  works  with 
those  first  recommended  will  tend  greatly  to  dispel  this  impression,  bearing  in  mind  the  very  great 
increase  which  has  taken  place  in  the  trade  and  manufactures  of  the  country  within  the  last  thirty 
vears.  3 


In  1800  the  rapidly  improving  commerce  of  Scotland  rendered  necessary  increased  harbour  accom- 
modation, and  new  modes  of  conveyance  from  the  coast  to  the  interior.  Various  schemes  were  then 
brought  forward  for  connecting  Edinburgh,  Glasgow,  and  Paisley  by  means  of  canals,  with  a large 
harbour,  to  be  constructed  on  the  Ayrshire  coast,  at  the  mouth  of  the  Firth  of  Clyde.  The  purposes 
1 ie  projectors  of  these  undertakings  had  in  view  seem  to  have  been  the  concentration  of  the 
whole  American  and  West  Indian  trade  in  the  Clyde,  and  of  the  Baltic  and  Russian  trade  in  the 
Forth,  with  cheap  and  easy  connections,  by  canal,  of  these  two  estuaries  with  each  other,  and  with  the 
interior  of  the  country.  All  the  eminent  engineers  of  lhat  period  ; llcnnie,  Telford,  Jessop,  Baird, 
Stevenson,  &c.,  were  consulted,  and  reported  on  these  schemes  ; and  though  differing  in  opinion  on 
many  points,  they  all  agreed  in  recommending  Ardrossan  as  the  point  on  the  west  coast  best  fitted  for 
constructing  a harbour  of  the  dimensions  proposed. 

In  1805  Acts  were  obtained  for  constructing  a harbour  at  Ardrossan,  and  a canal  from  this  harbour 
to  Glasgow,  by  Paisley  and  Johnston,  according  to  the  plans  of  Mr.  Telford.  Had  these  two  un- 
ertakings  been  carried  on  properly  they  would  have  been  completed  in  1808,  and  Ardrossan  would 
undoubtedly  have  secured  the  greatest  portion  of  the  trade  now  divided  between  Greenock  and  the 
; oomielaw.  \he  'v°rks  were  carr>ed  on  so  slowly  that  in  1811  they  were  not  half  finished,  and 
in  a year  further  delay  was  caused  by  some  difference  of  opinion  regarding  the  best  mode  of  con- 
s ructmg  eep-water  piers.  Mr.  Rennie  was  called  upon  to  report  on  this  subject.  His  first  report 
was  o le  .treasury,  in  relation  to  the  elegibility  of  Ardrossan  as  a Government  station  for  frigates 
and  transports,  m which  he  proposed  new  piers,  &c.,  different  from  those  recommended  by  Telford.  In 
oh  , V*  aPP°'"ted  enSlneer  to  the  harbour,  and  the  works  were  proceeded  with  under  his  charge. 

ort  y after  this  the  commercial  depression  consequent  on  the  conclusion  of  the  war,  and  threatened 
re-a  justment  of  the  currency,  had  such  an  effect  upon  the  harbour  and  canal  companies,  that  they 
s pPPei  >e  works.  The  harbour  works  were  carried  on  with  some  spirit  by  the  late  Lord  Eglinton, 
wi  concurrence  of  the  other  shareholders,  until  his  death  in  1819,  when  further  progress  was  stopped 
on  account  of  a want  of  funds.  The  alterations  effected  between  1819  and  1840  were  of  such  a 
n ing  na  ure,  that  the  chart  prepared  by  Captain  Robinson  in  1840  may  be  regarded  as  containing 
an  accurate  plan  of  the  works  as  they  were  in  1819.  To  show  the  works  at  this  date,  I send  your 
™ ®hart>  marked  No-  1-5  a second  marked  No.  2,  shows,  in  red,  the  additions 

53!w..b?  and  Jaf°p;  a third  copy,  No.  3,  shows  Rennie’s  designs;  No.  4 shows 

tho  . at-  mark~!  ^°*  5 sbows  my  noithern  extension.  A plan  on  the  same  scale  contains 

TOO  non/  x^nsJ°m  The  cost  of  Telford’s  completion  would  have  been  about  70,000/. ; Rennie’s 
*he  *°  ““  ”°rth  “ 0081  16°-000/- and  tl,8‘ 10 

nn.Tf™  Si™ ,?£:T?-r°rd  ™J.,Rli:nnie  “»  Mile  to  two  objections.  Tlieir  wet  docks,  though  well  laid 
,i  , ca  tog  wi  the  proposed  canal,  would  be  nearly  useless  for  direct  communication  with 

And  by  too  great  an  anxiety  to  keep  their  outer  basins  under  the  lee  of  the 
wan  g«'«Mhey  have  run  their  main  pier,  among  the  Crin.n  Rook,  in  each  a 

3m?jr  bad  entrance  and  very  indifferent  anchorage  ground,  in  the  report  by  Rennie 
.hute^  ?h.  b,Pre.  ° 'he  Lords  of  the  Treasury,  it  is  justly  objected  to  Telford',  pier,  that  "it 
JLSP  ..  T Wt°  tbe  bay'  8”d  thal  i{  be  difficult  for  a ves.el  to  work  oat  to  eea  iu 

\ J]  f !„  M.e™  t0  m?  lh,t  tiio  applies  with  nearly  equal  force  to  Rennie’,  own  design: 

mnmfnV  7 i f '",0  a”.  ¥tbo“r’ m a s°uth  west  gale,  would  probably  throw  out  her  anchor  the 
moment  she  had  rounded  the  p.er-head,  and  was  in  smooth  water ; and  supposing  her  to  enter  at 
lefidn.,  ,?!  »' r 7”  da"Ser  ?f  getting  fool  of  one  the  Crinan  Rocks  in  swinging  too.  But, 

10,13  °“t  of  wtew,  it  seems  tome  that  the  impossibility  of  laying  out  practi- 

m a4'.'”?5'  railway  station  to  the  dock  and  quay  walla  of  either  of  these  plans,  forms 

1 1 10  koth.  The  harbour  and  railway  must  be  worked  iu  connection,  and  Ar- 

Mr  W li  ’ S'i  ei"  a great  ^SS  *;  le  tra*ns  could  not  be  taken  alongside  every  vessel  in  the  harbour. 
I,™ ',t!  ker  S pla"  need  not  be  al!uded  ^ here.  His  works  were  intended  chiefly  to  accommodate 
arfce  -teamers,  and,  as  pointed  out  m my  report  to  your  Lordship  of  January,  1843,  this  object  can 
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be  attained  by  the  works  at  present  being  constructed  at  a cost  only  one-third  of  what  Mr.  Walker’s 
would  have  cost. 

In  laying  out  the  extensions  shown  in  chart  No.  5,  and  plan  No.  G,  I have  endeavoured  to  enclose 
the  greatest  area  of  water  of  sufficient  depth,  by  the  shortest  length  of  breakwater,  which  is  equivalent 
to  making  the  expense  per  acre  of  the  water  surface  enclosed,  a minimum.  To  effect  this,  in  the 
first  case,  a quay  wall,  in  22  feet  at  low  water,  is  carried  from  the  termination  of  the  wooden  wharf, 
constructed  in  1839,  round  the  point  of  the  present  breakwater,  to  a point  near  to  the  Eagle  Crag. 
From  this  point  it  is  carried  in  a westerly  direction  to  a distance  of  420  yards,  where  the  outer  break- 
water commences.  Along  the  greater  part  of  this  pier  the  rock  rises  at  a sharp  angle  from  an  aver- 
sge  depth  of  23  feet  at  low  water,  to  the  level  of  half  tide,  so  that  the  masonry  and  a little  filling  up 
behind  would  alone  be  required  to  obtain  900  yards  of  deep-water  pier.  The  breakwater  commences 
at  the  west  end  of  this  pier,  and  runs  due  north  by  compass  for  a distance  of  780  yards,  where  it 
would  be  terminated  by  a tower  50  feet  high,  with  a red  guiding  light.  A similar  tower  and  light  would 
be  erected  on  the  Crinan  Rock.  The  outer  slope  of  this  breakwater  I would  propose  to  be  from  1 £ 
to  1 from  the  bottom  to  low-water  level,  to  which  height  the  stones  might  be  thrown  in  promiscuously 
and  allowed  to  find  their  own  place.  Above  low  water  the  slope  should  be  curved,  and  the  stones 
pitched  to  a height  of  20  feet  above  low  water.  The  slope  at  low  water  should  be  4 to  1,  diminish- 
ing to  2 to  1 at  the  height  of  20  feet.  The  top  would  require  to  be  30  feet  broad,  and  the  inner 
slope  14- 1>  the  stones  being  pitched  from  the  top  to  low  water.  The  depth  of  water,  at  low  water, 
along  the  line  of  this  breakwater,  would  be  32  feet  on  an  average,  and  a channel  30  feet  deep  and  30 
yards  wide  would  be  left  between  the  tower  and  the  Horse  Island.  A tower  would  have  to  be  built  on 
the  extremity  of  the  Horse  Island  shelves,  to  mark  out  the  deep  water  channel,  which  might  be  con- 
nected to  the  island  by  a mound  of  stone. 

These  works  would  defend  the  bay  from  all  winds,  except  those  from  north  and  north  by  west. 
During  a gale  in  these  directions  a sea  would  set  into  the  bay  from  the  Cumbraes,  and  to  shut  out  this 
I would  connect  the  island  to  the  mainland  at  Burnfoot  by  a third  breakwater.  The  two  tidal  cur- 
rents round  the  island  meet  on  the  site  of  this  breakwater  and  form  a bar  on  which  there  is  now  only 
6 feet  water,  and  which  will  soon  silt  up.  This  work  being  in  such  shallow  water  would  cost  little,  and 
besides  making  the  bay  completely  landlocked,  would  prevent  the  flow  of  sand  from  the  north,  and 
would  render  the  whole  of  the  Horse  Island  available  for  ship-building  yards  and  iron  foundries.  There 
would  thus  be  enclosed  an  area  of  about  500  acres,  one-half  of  which  would  be  from  30  to  45  feet  deep 
at  high  water,  the  whole  completely  protected  from  every  wind,  and  capable  of  allowing  a vessel  of  the 
largest  class  to  go  in  and  out  in  any  wind  and  at  any  time  of  the  tide. 

The  materials  for  constructing  the  breakwaters  at  the  Horse  Island  could  be  had  on  the  island  itself; 
and  the  stone  for  the  other  works  could  be  got  from  the  rocks  outside  of  the  sea  wall  already  built. 
These  rocks  consist  of  sandstone,  arenaceous  limestone,  and  a curious  variety  of  trap  intermediate 
between  basalt  and  serpentine.  The  sandstone  and  limestone  could  be  used  for  the  inside  of  the  piers 
and  breakwater  and  the  trap  rock  for  the  external  facing.  The  whole  area  coloured  blue,  and  marked 
“ Wet  Dock,”  would  require  to  be  excavated  to  a depth  of  25  feet  below  low  water,  to  furnish  the 
necessary  quantity  of  materials.  The  faces  of  this  excavation  being  hammer-dressed  to  the  requisite 
hatter  wall  of  Ashlar,  built  all  round  to  raise  them  to  the  necessary  level  above  high  water,  and  a lock 
300  feet  long,  60  feet  wide,  with  three  locking  gates  and  one  storm  gate,  being  then  constructed,  com- 
municating with  the  outer  harbour,  a wet  dock  of  25  acres  in  extent  would  be  obtained  for  a very 
small  additional  outlay.  This  dock  would  accommodate  200  square  rigged  vessels. 

The  work  would  be  commenced  by  excavating  the  whole  of  the  “ inches  ” to  the  depth  specified. 
The  inches  are  about  6 acres  in  area,  their  surface  is  6 feet  above  high  water,  and  they  are  composed 
of  trap  rock.  With  the  materials  first  got  from  the  excavation,  a road  would  be  formed  to  the  Eagle 
Bock.  Inside  of  this  road  or  embankment  a puddle  dam  would  be  formed  enclosing  about  ten  acres  of 
the  stratified  rocks  ; the  clay  for  which  dam  could  be  had  on  the  present  harbour  grounds  or  from  the 
shore  towards  Burnfoot.  When  this  space  was  enclosed,  the  excavation  could  be  proceeded  with  on  it 
and  the  inches,  and  the  breakwater  carried  as  far  to  the  north  as  would  cover  the  point  of  the  present 
breakwater  where  the  new  deep-water  quay  begins.  This  pier  could  then  be  begun  and  carried  to  the 
entrance  of  the  proposed  lock;  after  which,  a puddle  dam  behind  this  pier,  adjoining  the  one  first 
made,  could  be  constructed  so  as  to  enclose  the  remaining  nine  acreB  of  the  lock.  The  excavation  could 
then  be  completed,  the  lock  and  dock  walls  built,  while  the  remainder  of  the  breakwater  was  being 
executed.  While  these  operations  were  going  forward  the  breakwater  at  the  Horse  Island  could  be 
constructed.  By  proceeding  with  so  many  of  the  works  simultaneously  the  whole  could  he  completed 
in  three  years. 

Harbour  and  dock  accommodation  to  an  equal  extent  could  be  obtained  by  inclosing  the  bay 
between  Ardrossan  and  Saltcoats,  and  with  better  railway  communication,  plan  No.  6 shows  how  this 
can  be  effected  which  is  as  follows: — A deviation  from  the  present  line  of  railway  is  made  about  half 
a mile  to  the  east  of  Saltcoats  station,  and  a new  line  of  railway  is  formed  across  the  head  of  Saltcoats 
harbour  past  the  salt  pans  and  across  the  bay  by  an  embankment  to  the  baths  at  Ardrossan.  There 
would  thus  be  cut  off  a space  of  70  acres,  which  could  be  made  into  a dock,  with  an  entrance  lock  60 
teet  wide,  as  shown  on  the  plan.  On  each  side  of  this  embankment,  a wall  of  Ashlar  masonry  would 
be  built ; that  on  the  inside  being  puddled  would  be  the  dock  wall,  and  that  on  the  outside  a quay 
wall.  This  quay  wall  would  be  covered  by  a breakwater  similar  to  the  one  already  described,  which 
would  be  constructed  in  the  position  shown  on  the  plan  in  30  feet  water  at  low-water  spring  tides, 
lbere  would  thus  he  obtained  a wet  dock  of  70  acres,  and  an  entrance  basin  of  100  acres  for  some- 
where about  the  sum  previously  mentioned.  The  advantages  of  this  plan  over  the  first  are  principally 
j better  and  shorter  railway,  and  more  easy  communication  of  the  railway  trains  with  vessels  in  the 
°j~  * harbour.  The  present  railwuy  from  Saltcoats  has  some  sharp  curves  and  two  level  crossings, 
and  will  be  found  very  much  in  the  way  when  the  town  comes  to  be  extended.  The  new  line  is  Iree 
uom  these  objections,  and  is  800  yards  shorter  than  the  old.  This  harbour  would  also  be  much 

ter  fitted  for  an  extensive  steam-boat  trade,  as  passengers  coming  up  the  Clyde  by  steamers  to 
Ardrossan  would  save  half  an  hour  in  proceeding  to  Glasgow,  by  both  steamer  and  train  having  a 
s orter  distance  to  travel  over.  If  the  quay  and  dock  walls  should  be  found  insufficient  to  accommo- 
* ? t*ie  *ra<le,  projecting  piers,  as  shown  by  the  dotted  red  lines,  could  be  built  in  the  harbour  and  dock, 
i such  curves  as  would  allow  the  trains  to  be  taken  to  their  extremities.  The  lock  would  be  crossed 
ya  swivel  bridge,  to  allow  the  trains  to  proceed  to  the  present  harbour.  The  shore  from  Saltcoats  to 
r rossan,  inside  the  dock,  could  he  advantageously  disposed  of  for  ship  building-yards,  and  works  of 
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ARDROSSAN. 

No.  396. 
Moffat,  on  the 
capabilities  of  the 
Harbour  after  com- 
pletion of  Works 
in  progress. 


various  kinds.  The  details  of  construction  of  these  works  need  not  be  entered  into  as  the' 
would  require  the  consent  of  the  railway  company,  and  the  trustees  of  Saltcoats  harbour 
a new  Act  would  have  to  be  obtained.  Were  the  Saltcoats  trustees  consenting,  perhaps  a b n 
harbour  than  that  on  the  plan  would  be  obtained,  by  running  a breakwater  from  the  no  ti  •°Uter 
Saltcoats  harbour  towards  Campbell’s  Rock,  thus  making  the  entrance  between  the  break  l J*01”* of 
and  Castle  Crags.  'Wa tar-head 

Having  thus  pointed  out  how  such  a large  amount  of  harbour  accommodation  could  be  had 
expense,  it  is  necessary,  in  the  next  place,  to  determine  the  probable  return  upon  the  canitnl  ’ • ltS 

for  the  execution  of  the  works.  This  return  must  be  to  a erreat  extent.  rnni»r.fm~.i  ..  reSulred 
wise  from  a new  direction  being  given  to  existing  traffic. 

liscussing  this  question,  so  that  its  leading  outlines  can  me  

When  the  Glasgow  and  Edinburgh  and  Ayrshire  Raihvovs’slmlfbe  joined  bv  the  Gl«m»,  t ,• 
tailwav,  there  will  be  miinterriintfld  rnmm.mmnlmn  Irmn  |j.os,.  A - ‘ V'la8g?'v  Jimction 


for 


■ f „ sat  extent  conjectural,  seeing  that  it  Will 

arise  from  a new  direction  being  given  to  existing  traffic.  An  engineering  report  is  not  the  1 * 

discussing  this  question,  so  that  its  leading  outlines  can  merely  be  glanced  at.  ^“ce 

When  the  Glasgow  and  Edinburgh  and  Ayrshire  Railways  shall  be  joined  „ 

Railway,  there  will  be  uninterrupted  communication  from  these  cities  to  Ardrossan  by  raihvav in tT 
manner  proposed  by  the  canal  companies.  And  there  can  be  no  doubt  but  that  if  the  accomniorht; 
at  Ardossan  were  extensive  enough,  the  whole  of  the  traffic  calculated  on  by  the  harbour 
when  their  Act  was  obtained  would  flow  to  Ardrossan.  At  the  present  railway  rates  ihe  exne  " f 
taking  a cargo  from  Ardrossan  to  Glasgow  is  covered  by  the  excess  of  dues  exigeable  upon  the  shin  In!) 
cargo  m going  from  Ardrossan  to  Greenock  or  the  Broomielaw  over  the  harbour  rates  exact  I t 
Ardrossan,  so  that  there  would  be  a difference  in  favour  of  Ardrossan  of  the  seamen’s  wages  wear  te 
and  risk  to  ship  and  cargo  in  going  up  the  Clyde.  This  saving  would  be  most  felt  on  lame  vessels  entrap 
in  t be  carrying  trade  between  America,  the  West  [..dies,  and  Glasgow,  and  these  vessels  would,™! 
be  drawn  to  Ardrossan.  The  cargoes  of  such  vessels  are  generally  warehoused  in  Glasgow  for  a 
considerable  period  The  expense  of  warehousing  would  be  greatly  smaller  at  Ardrossan  than  at 
Glasgow,  which  would  have  a further  influence  in  bringing  trade  to  Ardrossan.  A still  greater  saving 
{ be  ®**®cted  on  cargoes  from  America  to  Leitli,  Dundee,  and  Aberdeen,  when  the  Dundee  and 
Aberdeen  Railways  shall  be  completed.  The  enormous  expense  incurred  in  constructing  the  Caledonian 
Canal  is  sufficient  proof  ot  the  delay  and  danger  caused  by  making  the  voyage  round  the  north  of 
Scotland.  At  present  the  expense  of  land  carnage  is  so  great  that- the  trade 'can  be  as  economically 
conducted  by  sending  vessels  direct  from  these  ports  as  by  bringing  them  from  Glasgow  and  sending 
the  cargoes  across  the  country  But  the  case  will  be  greatly  altered  when  the  railway  system  of 
Scotland  shall  be  completed,  and  large  deep-water  harbour  constructed,  with  low  dues,  and  ample  accom- 
modation of  every  description,  communicating  with  all  the  trunk  lines  of  the  country.  Liverpool  is  one 
. . ^ best  instancef  of  the  e fleet  of  cheap  and  extensive  communication  inland  from  a lar-'e  harbour 
, 0Urable  Posltion-  Hy  lhe  end  of  last  century  a network  of  canals  was  constructed' connecting 
a] the  lj“S=  owns  n England,  Lead.,  Ml,  London,  Bristol,  &c„  vrith  Liverpool,  and  contempt 
!>«**  »oro  constructed  tliere.  In  a vary  short  time  Liverpool  had  monopoliied 
ahnost  the  whoie  trade  between  America  and  England.  The  merchants  of  Liverpool  have  gone  on 
x ending  then  docks  and  taking  advantage  of  every  improvement  in  the  internal  communication  of 
i2.iigi.mcl,  so  as  to  secure  their  pre-eminence  in  this  trade.  They  were  the  first  to  perceive  the  advan- 
a!°T  !„rVaTi,!“d  ''ave i been  most  energetic  in  spreading  them  in  every  direction  from  Liverpool 
i . A',Tb  sanie  effec*  tbat  kas  taken  place  in  the  case  of  Liverpool  would  take  place  with 
dane  n / TSaU  °r,atiy  ot'!er  Port  holding  out  the  same  advantages  of  ample  harbour  accommo- 
“ ! f a.cheaP  an^  expeditious  conveyance  thence  to  all  the  great  cities  of  the  country, 
drussan  hi  m!  mS?  °r  raVenue  was  !ook«d  for  by  tlie  original  promoters  of  the  harbour,  from  Ar- 
Lord  r r a |GnVernmfrt  8tatIon .for  friSates-  transports,  and  mail  packets.  General  Tatliam, 

terms  in  fivonr  of"  A1**!  ,r°m'  ^r- Kenmc,  and  others,  have  reported  to  the  Treasury  in  the  strongest 
The  niv'inMm.e  !•  ^03san  a®  a Government  station,  provided  the  deep-water  piers  were  executed, 
and  the  ennivalenVinh  ,e.  new  harbour  would  place  at  the  disposal  of  Government  in  these  respects, 
also  take  ° ^or  tbani>  Wou^  require  to  be  discussed  in  a separate  report,  which  would 

Si  PUbliC  aS  3 Arbour  ofrefuge,  and  the  rites  to  be  charged 

r.evenae  to  Ardrossan  harbour  is  to  be  found  in  the  rising  mauu- 
its  valuable  JLme  ,V  i lln  1 ,e  as?  ew  3'ears  it  has  been  discovered  that  Ayrshire,  in  addition  to 
duality  A1r»nritr  ^-llJ^8861*868  beds  °^.  blackband  ironstone  of  great  extent,  and  of  the  finest 

ition, 
pping 
d into 
. that 

. the  tr  r 

a great  manufacturing  population.  Tiius  Glasgow  an d^ Paisley  owe  their 


oualitv  ..  i t ,ucuo  U1  umcKoanu  ironstone  ot  great  extent,  and  ot  the  nnest 

these  works  will  !„t  ° 7°rks  for  smeltmff  are  in  full  operation,  and  two  more  are  being  erected.  Now 
but  tltev  will  oUn  Jnini,Se  p°,a  great  trade  in  shipping  pig  iron  to  England  and  the  continent, 
miils  iron  founiWa 's  '6  oi  drawing  a large  capital  into  the  district  for  the  erection  of  spinning 
coal  and  iron  ind  ..Lr,  c"  1 , n invariably  found  that  districts  possessing  an  ample  supply  of 

have  become’the  centrp=.aVf0Ured  Wltbnat“ral  facilities  for  the  transmission  and  transportation  of  goods, 
prosperity"'^  the  mineral  1 P°Pulation*  Thus  Glasgow  andPaisley  owe  their 

Lancashire-  and  Hip  Mm/!11!0  Lanarkshire;  Manchester,  Preston,  and  Bolton  to  the  mines  of 
Ayrshire  Mills  of  varinn  rlS.U  ,tS  W1  undoubtedly  follow  the  opening  up  of  the  mineral  fields  of 
Sway  ; alreadybeinS  erected  along  the°lme  of  the  Glasgow  and  Ayr 

few  years.  Now  u>  accommodate n“mber  ailcl  s,ze  lf  the  country  continue  prosperous  for  a 
at  some  point  on  the  Ayrshire  coLt^mU}^8- bro”gbt  ,nt.°  existence,  a large  harbour  must  be  made 
could  be*  constructed  tw  ™ 1 1 ^St’  and  tbere  1S  not  one  Place  along  the  coast  where  harbour  works 
-»•*  of  wi,h  flio!e  1 have  dtscribed-  “ point  0 

ways  be  brought  to^drossan^  fo3rma1kinS  an  accurate  estimate  of  the  traffic  that  would  in  these  various 
new  workTKmou^^ rooSe  tot  ^ ^ ^ large  * bufc  ^ beginning  any  of  these 

the  piers,  &c.  ought  to  be  carried  onV  b ascerta'ned,  m order  to  determine  how  far,  and  at  what  rate, 

wo^l^b^obtain^^ndfrertlv^m^thp6'1116  l°  ^ fordshiP  as  llarbour  proprietor,  very  large  returns 
and  to  the  minerals  ,md  ®incJ'eased  value  that  would  be  given  to  the  barony  of  Ardrossan, 

conn ected  with ^h e revem^  ^ at  Kilwinning.  All  these  joints,  however, 

be  reported  upon  bv  vour  Tordshin’s'l  ^ the  en«lneermg  part  of  the  question,  and  would  require  to 
with  the  different  kinJe  of  traffic  "te  assistance  of  persons  piactically  acqnaintetl 


The  Right  Ron,  t/ie  j£arl  Qj>  Eglinton. 


I have,  &c., 

John  Moffat. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


533 


appointed  to  inquire  into  TIDAL  HARBOURS. 
No.  397. 

'Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


Heads  of  Income. 

1813 

1843 

18-14 

£.  *.  d. 

£.  i.  d. 

£.  *.  d. 

Harbour  and  anchor- 

371  6 5J 

333  10  5} 

407  1 5 

Tonage  dues  . • 

409  11  4} 

363  14  8 

450  4 9S 

Crane  dues  and  wharf- 
age .... 
Miscellaneous  . • 

74  ID  1J 

5 *0  0 

5 *7  6 

Total  . . £. 

855  1G  11} 

702  5 l}j8G2  13  8i| 

Heads  of  Expenditure. 


EXPENDITURE. 


Salaries  and  wages  . 
Repairs  to  breakwater 
New  boiler  for  engine, 

Labour  and  materials 
Turn  table,  loading 
machine,  and  steel 

Harbour  roads  . 
Lighting  and  repairs 
Reports  .... 
Printing  and  Adver- 
tisements . 
Sundries  .... 


Total 


. £. 


1842 

1843 

1844 

£. 

,v. 

d. 

£. 

s. 

d. 

£. 

s. 

d. 

84 

Hi 

a 

173 

7 

7 

160 

17 

9 

•240 

8 

5‘J 

71 

11 

8 

113 

14 

r> 

326 

7 

9 

231 

8 

5S 

322 

ie 

9* 

168 

2 

2 

18 

0 

0 

6 

8 

8 

2 

ii 

2 

105 

15 

9J 

149 

a 

6 

131 

7 

1} 

18 

18 

6 

10 

12 

7 

3 

13 

0 

1 

18 

0 

9 

6 

2 

53 

5 

89 

18 

2 

982 

7 

11 

803 

0 

10 

709 

8 11} 

Appendix  C. 
Abdrossan. 
No.  397. 

Income  and  Expen- 
diture. 


Dues  levied  under  the  authority  of  the  Act  5 Vic.,  c.  62.  The  Income  is 
reals  of  houses  to  Lord  Kglinton’s  trustees  as  proprietors,  and  which  we 
38/.  12*.4J<t  ; 1843,  801.  15r.  9c/. ; 1844,65/.0s.4cl. 


exclusive  of  the  following  suit 
3 not  levied  under  the  Act,  \ 


George  Johnston,  Treasurer. 


SALTCOATS. 

No.  398. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844.  Saltcoats. 

Sea  Bank,  February  18,  1845.  jf0>  ogg_ 

Robert  Cuningiiame,  of  A uchenharvic,  my  great-great- grandfather,  about  the  years  1683-84,  Return  to  Order  of 
&c.,  built  the  quay  or  pier,  and  formed  the  harbour  of  Saltcoats,  as  it  at  present  remains,  with  some  im-  the  House  of  Com- 
provements,  at  his  own  personal  expense.  mons  of  9th  Aug., 

In  the  year  168G  there  was  an  Act  passed  in  the  Scottish  Parliament  (taken  from  the  Acts  of  the  !844. 

Parliaments  of  Scotland,  vol.  viii.  page  609),  in  the  reign  of  James  the  Seventh,  intituled  “ Act  in 
favours  of  Robert  Cuninghame,  of  Aucbinharvic,  for  uplifting  an  Imposition  on  Beer  and  Aile,  for 
building  ane  Harbour  at  Saltcoats.”  This  Act  recites,  “ Understanding  how  profitable  and  usefull 
ane  harbour  at  Saltcoats,  within  the  pariochins  of  Stevenson  and  Ardrossan,  bailiavy  of  Cuningham 
and  sherifdoom  of  Air,  as  well  to  strangers  as  those  of  the  kingdom,  and  for  exporting  the  native 
commodities  of  that  countrey,  and  especialy  coall  and  salt,  wherewith  it  abounds;  and  that  Robert 
Cuningham  of  Auchinhervic  hath  already  employed,  and  is  to  employ,  much  money  and  charges  for 
building  of  ye  said  harbour ; and  that  ane  email  imposition  upon  the  aill  and  beer  broun  and  vended 
within  these  parochins,  and  which  for  the  most  pairt  is  bought  and  drunk  by  those  who  come  to 
and  goe  from  the  harbour,  may  in  some  measur  repair  the  said  Robert  of  his  expenses  of  the  said 
building,”  &c.  The  Act  goes  on  to  grant  an  imposition  of  four  pennies  Scots  upon  each  pint  of  ale 
and  beer,  to  he  uplifted  by  the  said  Robert  Cuninghame,  his  hems  and  successors,  for  the  space  of 
twenty-one  years. 

Another  Act  of  the  Scottish  Parliament,  of  7th  June,  1693,  in  the  reign  of  William  and  Mary, 
intituled  “ Act  explanatory  in  favors  of  Robert  Cuninghame  of  Auchenharvie,  for  perfecting  ane 
Harbour  at  Saltcoats,”  recites  the  former  Act,  and  goes  on  to  state,  “ And  being  fully  satisfied  that 
the  said  Robert  has,  in  prosecuting  that  publick  weall,  greatly  prejudged  his  private  fortune,  and 
that  it  will  be  much  the  interest  of  that  place  in  respect  of  trade  the  samen  he  perfected,  their 
majesties’  revenue  of  exeyse  being,  when  the  said  Robert  began  the  said  harbour,  only  fifty-two 
pound  Scots  quarterly,  and  now,  by  his  industry,  raised  to  ane  hundred  and  seventeen  pounds  quar- 
terly.’’ It  then  ratifies  and  approves  the  foresaid  Act,  and  grants  to  Robert  Cuninghame  the  right 
of  excise  on  all  beer,  brandy,  &c,,  already  imposed,  he  paying  out  of  the  same  the  sum  of  one  hun- 
dred and  seventeen  pounds  Scots  quarterly. 

It  does  not  appear  that  the  harbour  has  ever  been  a source  of  profit  to  the  Auchenharvie  family. 

As  stated  in  the  Act  above  recited,  the  advantages  thereby,  and  by  the  subsequent  Act,  only  in  a 
small  degree  repaired  the  outlay. 

In  a petition  presented  to  the  Estates  of  Parliament  in  Scotland  on  the  25th  of  March,  1707,  it  is 
stated,  as  the  ground  of  asking  further  aid,  “ yet  your  petitioner  (James  Cuninghame,  son  of  Robert 
Cuninghame),  albeit  his  father  nor  he  be  no  ways  reembursed  of  the  expenses  in  building  the  said 
c arbour,”  &c. 

Subsequently  to  this  period  the  harbour  was  maintained  solely  at  the  expense  of  the  Auchenharvie 
family,  except  from  the  old  duties,  down  to  the  year  1797,  when  the  first  Act  of  Parliament 
authorising  rates  to  he  levied  was  obtained.  In  that  Act  my  father  associated  with  himself  certain 
gentlemen  therein  named,  as  trustees  for  repairing  and  improving  the  harbour. 

By  this  Act  certain  rates  and  duties  were  granted,  which  were  thereby  directed  to  be  applied  “ in 
«*ng  an(l  enlarging,  repairing,  scouring,  deepening,  and  improving  the  said  harbour,  the  piers, 
narf,  walls,  and  quays  thereof,  and  in  supporting,  repairing,  and  keeping  the  same  in  repair,  and 
ln  rePaying  such  sums  of  money  as  the  said  trustees  may  find  necessary  to  borrow,  in  manner  after 
-ntroned,”  &c.  The  endurance  of  this  Act  was  for  twenty-one  years  from  5th  July,  1797, 

,D  1c1  p’  “ An  Act  for  enlarging,  deepening,  improving,  and  maintaining  the  Harbour  of  Saltcoats 
co  Iff  Courity  of  Ayr.”  It  was  found,  however,  in  carrying  this  Act  into  execution,  that  money 
iud  not  be  borrowed  on  the  credit  of  the  revenue,  which  was  insufficient  as  a security ; and  when 

3 Z 
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date  of  the  expiry  of  the  Act  of  1797  the  harbour  trustees  were  considerably  in  debt 
it  of  these  recent  advances  made  by  my  father  and  myself. 
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Appendix  C.  it  became  necessary  to  raise  a sum  to  be  expended  in  carrying  into  effect  certain  indisn 

repairs  and  improvements,  my  father  and  myself  were  obliged  to  do  this  on  our  own  "ensa”‘e 

Saltcoats.  credit.  n Personal 

— At  the  dat 

No.  398.  on  account  o 

Return  to  Order  of-  The  next  Act,  also  for  twenty-one  years,  1 and  2 Geo.  IV.  c.  98,  passed  on  8th  June  isoi  r 

tom  Aug'  its  dal?;  “d  frora  lhe"ce  t0  llf  e"d  of  thc  “T1  "”°?  of  P»liument.  This  Act  recifes,«2 

1844_  a a considerable  sum  of  money  has  been  expended  m enlarging,  deepening,  and  improving  the 

part  of  which  remains  as  a debt  upon  the  said  harbour ; and  whereas  Robert  Cuninghame  of  Au  * 1 
harvie,  Esquire,  the  proprietor  of  the  said  harbour  of  Saltcoats,  is  liable  for  the  amount  of  tl  S*?' 
so  owing  upon  the  said  harbour.”  16  aebt 

By  this  Act  certain  gentlemen  therein  named  were  appointed  trustees  along  with  me  for  th 
management  of  the  harbour,  and  certain  increased  tonnage-duties  on  vessels  and  rates  on  goods  ^ 
granted.  The  trustees  were  authorised,  as  in  the  former  Act,  “ from  time  to  time  to  borrow  and  take 
up  at  interest  any  sum  or  sums  of  money,  provided  the  interest  to  be  borrowed  do  not  exceed  one6 
half  of  the  annual  produce  of  the  net  duties  by  this  Act  given  and  granted,  taken  upon  an  averag" 
of  the  three  last  years,  and  to  grant,  assign,  and  set  over  the  said  duties,  or  a sufficient  proportion 
thereof,  to  any  person  or  persons  whatsoever  who  shall  be  willing  to  advance  and  lend  money  thereon 
for  securing  the  payment  of  the  same,  with  interest  respectively.”  J ’ 


, , , T V , t>  v — - — 7 . — “ “““  uuuer  inis  Act,  as  if 

nad  been  in  the  former,  found  to  be  totally  inoperative,  the  revenue  of  the  harbour  not  affordino-  a 
sufficient  surplus  whereon  to  raise  money  for  its  improvement;  when  I was  under  the  necessity  of 
advancing  the  money  myself.  This  Act  is  intituled  “ An  Act  for  more  effectually  enlarging 
deepening,  improving,  and  maintaining  the  Harbour  of  Saltcoats  in  the  County  of  Ayr.”  6 

The  present  Act,  anno  sexto  et  septimo  Victoria  Reginas,  cap.  45,  “ An  Act  for  further  im- 
proving and  maintaining  the  Harbour  of  Saltcoats  in  the  County  of  Ayr,”  passed  27th  June  1843 
This  Act  is  also  for  twenty-one  years,  with  trustees,  with  power  to  borrow  money  to  the  extent  of 
six  thousand  pounds,  but  which  must  be  quite  inoperative,  the  debt  due  to  me  at  the  commencement 
of  the  Act  being  four  thousand  one  hundred  and  nineteen  pounds  eight  shillings  and  seven  pence 
sterling,  as  recited  in  said  Act,  besides  the  expense  of  obtaining  this  Act,  the  above  debt  having  been 
contracted  since  the  commencement  of  the  Act  of  1797.  s 

. I herewith  send  a copy  of  a map  or  plan  of  the  harbour  of  Saltcoats,  drawn  from  a survey  taken 
m 1841,  on  one  sheet,  showing  the  situation  and  bearings  of  the  harbour,  and  of  the  projected 
extension  and  improvement,  with  its  bearings,  which  would  be  a great  shelter  and  security  to  the 
harbour,  particularly  with  any  wind  to  the  south  of  west.  The  bearings,  as  laid  down,  are— - 

1st  bearing,  north  entrance  to  Lamlash  Roadstead  . . 88  S.W. 

2nd  , , south  end  of  Isle  of  Arran  . . . . 70  S.  W.” 

3rd  , , Ailsa  Craig  .......  56  S.W. 

4th  , , of  buoy,  where  an  anchor  is  laid  for  warping  out  vessels. 

Prom  a little  way  on  the  outside  of  the  Inner  Nebbock  Rock,  or  at  the  buoy,  vessels  can  stand  out 
to  the  south  or  south-east,  and  are  in  the  open  sea  in  deep  water  at  once,  with  no  sunk  rocks  or  any 
other  interruption. 

I send  also  on  another  sheet — 

1st,  A section  plan  of  the  proposed  erection  on  Inner  Nebbock  Rock. 

2nd,  A sketch  of  the  proposed  erection,  with  the  end  turned  round  into  the  deep  water. 

3rd,  Another  sketch  of  the  proposed  erection,  more  confined  to  the  rock. 

4th,  An  elevation  sketch  of  the  erection,  as  finished,  and  specifications. 

It  would  have  been  most  desirable  and  advantageous  to  all  the  people  of  the  place  and  neighbour- 
00  and  all  shipping  frequenting  the  harbour,  could  this  improvement  be  made;  and  it  was  attended 
with  much  regret  when  it  was  found  that  it  must  be  abandoned  from  want  of  the  necessary  funds  to 
accomplish  the  work : the  estimate  was  about  five  thousand  pounds  sterling,  but  even  less  would  form 
a reakwater  alone.  There  has  been  a good  deal  done  in  deepening  the  harbour  by  dredging  and 
taking  out  stones  and  clay,  which  had  been  never  touched  before,  making  the  depth  of  water  now  in 
■the  harbour  upwards  of  13  feet  in  spring  tides. 

Robert  Cuninghame,  of  Auchenharvie. 


No.  399. 
Specification  for 
proposed  Improve- 
ment of  Saltcoats 
Harbour. 


No.  399. 

Specification  for  a proposed  Improvement  upon  the  outer  end  of  the  Pier  of  Saltcoats  Harbour. 
m . Saltcoats,  1841. 

dimensions,  as  wiU b^deJcribed!^  t0  * tuiltof  the  best  description  of  sandstone  block,  of  large 

tb^pufk^f t]ie  breast-wall  and  pier-head,  to  be  cleared  away,  by  means  of  a diving-bell,  to 
mud  • if  tk  Cr  Pres®nt  bed  of  the  harbour,  provided  the  bottom  consist  of  sand  and 

secure  a toS"1  °f  “ ” ^ 12  “ctes  ba  “ 

hlnS!  “Oder  low-water  mark  upon  the  breast-wall  and  end  of  the  pier  to  be  of  large 

Ievelof  rtS’j’n  th  “ddre?sed  ?n  bada  “Hi  joints;  the  heads  to  be  hammered  or  picked  to  the 
Far b SL T r l ^ t°1be  7*  “ ae  stete  « c™e  from  the  qusrry. 

1 tool.,  w ? t -0  1Tss,tlla"  fr°”>  8 f“‘  8 inches  to  j feet  6 inches  in  length,  and  from  2 feet 
3 inches  to  4 feet  in  bread*,  and  from  1 foot  6 inches  to  2 feet  in  thickness.  5 

IT  nf v"?  ™.der  lo'™ter  mark,  at  back  side  of  the  pier,  upon  the  round,  to  be  dove- 
a u ? “1  “e  descr‘bed  upon  the  working  drawing, 
r JTi..  ““““T’  ab“7„o  loir-water  mark  to  be  built  of  hewn  sandstone  of  good  quality,  and  lain  in 
fro?1  'a*0  24  iressed  on  bed8  and  joints;  the  head?  to  hare  margin-drafts 

2 I J L,'h  and  to  be  picked  or  broohed  off  betwixt  the  drafts;  the  courses  to  consist  of  stones 

.T\Strtchf  *'!ernateIy;  ‘he  header  not  to  be  less  than  4 feet  6 inches  in  length;  the 
stretcher  not  to  he  less  than  from  2 feet  9 inches  to  3 feet  in  breadth  of  bead,  and  from  3 feet  to 
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6 feet  in  length,  and  to  be  backed  up  with  large  blocks  of  hammer-dresseil  rubble,  to  correspond  with 
the  height  of  the  courses ; the  breast-wall  and  pier-head  to  be  carried  up  to  the  level  of  the  present 
quay-wall,  and  to  be  coped  with  a course  of  stones  3 feet  6 inches  in  breadth  and  1 foot  8 inches  in 
thickness,  well  squared  and  dressed,  and  rounded  upon  the  head,  as  shown  upon  the  drawing. 

The  foundation  of  the  back  or  sea-wall  to  be  cut  out  of  the  rock,  as  shown  upon  the  section  A ; 
the  first  course  to  vary  according  to  suit  the  rock.  Each  stone  not  to  be  less  than  3 feet  in  the  bed, 
and  well  secured  into  the  rock.  All  the  upper  courses  to  be  carried  up  to  correspond  with  the 
dimensions  shown  upon  the  drawing,  to  the  height  of  6 inches  above  the  level  of  the  coping  of  the 
breast-wall,  where  the  parapet-wall  will  commence.  All  the  mason-work  up  to  that  level  will  be 
bedded  with  Arden  cement  to  the  distance  of  9 inches  back  from  the  front  of  both  beds  and  joints, 
and  pointed  outside  with  Roman  cement.  All  the  back  side  of  the  walls  to  be  laid  in  good  mortar, 
made  up  of  good  Scotch  lime  and  sharp  sand,  free  from  all  earth,  all  packed  and  grouted  solid. 

The  interior  of  the  pier  to  be  filled  up  with  small  shivers  and  with  good  large  rubble,  closely 
packed  together  and  filled  up  to  within  15  inches  of  the  top  of  the  cope,  when  the  whole  upper 
surface  will  be  levelled  and  packed  up  with  small  shivers  and  the  refuse  of  the  lime,  to  prepare  a bed 
for  the  pavement,  which  is  to  consist  of  well-squared  blocks,  both  joints  and  ends,  and  rough-picked 
upon  the  top,  and  laid  in  regular  courses  in  a good  bed  of  common  mortar ; the  courses  to  run  from 
the  coping  to  the  parapet-wall. 

The  parapet-wall  to  be  built  to  conform  with  the  drawing,  to  be  9 feet  thick  at  the  bottom,  and 
2 feet  6 inches  at  the  cope,  to  batter  up  from  the  bottom  with  four  courses  of  hewn  steps,  not  less 
than  2 feet  on  the  beds,  and  from  2 feet  to  G feet  in  length ; the  three  first  steps  to  have  9 inches  of 
tread,  the  fourth  or  upper  step  to  have  14  inches  of  tread,  as  shown  upon  the  section ; the  cope  of  the 
parapet  to  be  of  one  stone  in  breadth,  rounded  off  on  back  and  front,  as  shown ; and  all  the  masonry 
of  the  parapet  to  be  built  and  laid  in  the  same  manner  as  the  breast  and  back  wall. 

The  whole  of  the  work  to  be  executed  to  the  entire  satisfaction  of  whoever  may  be  appointed  by 
the  directors  to  superintend  the  same. 

The  back  of  the  pier-head  to  be  opened  out  so  as  to  join  the  new  masonry,  as  shown  upon  the 
drawing;  and  a stair  to  be  erected  upon  the  inside  angle  ; each  step  to  be  3 feet  long  and  9 inches  of 
tread,  neatly  fitted  into  the  old  breast-wall. 


No.  400. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2, 1842-3,  1843-4. 


EXPENDITURE. 


Heads  ofExpenditurc.  1841-2. 


Old  dues  . . 

New  dues  . . 
Dues  on  goods  . . 

Gas  lamps  and  plank 
for  quay  . . 


£.  s.  d. 
57  12  8J| 
176  3 3£ 
9 19  ' 1 


Harbour-master  and 
clerk's  salary  . 

Dredging  harbour  . 

Materials  for  harbour, 
tradesmen’s  ac- 
count, & labourer’s 
wages 

Lighting  . . . 

Rent  of  offices  . 

Harbour-master’s  ex- 
penses to  London 
(re.  the  new  Act) . 

Composition  for  old 
harbour  dues  . . 


£.  s.  d. 
22  10  0 


£.  s.  d. 

35  5 0 
43  19  0 


23  14  7 
25  0 0 


Total  . . £.  278  18  7}  146  9 10  231  10  4 


Total 


. £. 


11  S£  87  10  8 171  0 7J 


Dues  levied  under  the  authority  of  the  Acts  passed  in  1797  and  1821,  6 and  7 Vic.,  c.  45,  in  1843. 

Robert  Cuninghame. 

Debt  due  on  the  1st  of  January,  1846, 5,292 1.  y 


IRVINE. 

No.  401. 

Return  to  Order  of  the  House  . of  Commons  of  August  9,  1844. 

®IRi  Irvine,  March  31,  1845. 

In  reference  to  your  circular  of  date  1st  February  last,  I have  the  honour  to  send  you 
herewith — 

1st.  Plan  of  Irvine  Harbour-,  by  David  Smith,  Esq.,  Civil  Engineer,  Glasgow,  1826. 

2d.  Report  by  the  said  David  Smith,  dated  13th  February,  1826. 

3rd.  Plan  of  the  Harbour  by  John  Gibb,  Esq.,  Civil  Engineer,  Aberdeen,  1839. 

4th.  Report  by  the  said  John  Gibb,  dated  4th  October,  1839. 

1 have  further  to  mention  that  the  Act  of  Parliament  under  which  the  Harbour  Trustees  now 
th  ^ave  ^or  nearly  twenty  years  past  acted,  is  intituled  u An  Act  for  widening  and  improving 
he  Bridge  of  Irvine,  for  making  Streets  communicating  thereto,  and  for  more  effectually  enlarging, 
l“?e”*ng>  improving,  and  maintaining  the  Harbour  of  Irvine,  in  .the. County  of  Ayr.”  (May  26, 

I am  not  aware  of  any  complaints  having  been  made  to  the  Trustees  of  the  defects  of  the  said 
‘ I have,  &c„ 

Vie  Son.  H.  Manners  Sutton. 

4".  Qc. 


James  Johnston. 
Clerk  to  the  Harbour  Trust. 


Appendix  C. 

Saltcoats. 

No.  399. 
Specification  for- 
proposed  improve- 
ment of  Saltcoats 
Harbour. 


No.  400. 

Income  and  Expen- 
diture. 


Irvine. 

No.  401. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9 th  Aug. 
1844. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


536 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Irvine  Report  by  David  Smith,  Esq.,  C.E.,  on  enlarging  and  improving  the  Harbour , and  firming  a Dock 

No  402  Glasgow , February  13  182fi 

Smith,  on  improving  Having  inspected  the  harbour  at  the  town  of  Irvine,  with  a view  to  ascertain  the  most  eli  “i'hi 

the  Harbour,  and  ‘ manner  of  improving  and  enlarging  the  same,  I am  of  opinion  that  great  advantages  would  accrue  t 
forming  a Dock.  the  town  and  to  the  coasting  and  general  trade  of  the  west  country,  and  particularly  to  the  Irish  tr  V° 
by  an  immediate  enlargement  and  repair  of  the  present  harbour.  u'aae, 

The  harbour  of  Irvine  is  situated  about  three-fourths  of  a mile  from  the  centre  of  the  town  tl 
confluence  of  the  rivers  Irvine  and  Garnock,  and  surrounded  by  hills  of  shifting  sand.  In  dry  w'  d 
weather  considerable  quantities  are  blown  into  the  harbour,  and  also  large  quantities  have 
carried  into  it  by  the  flux  and  reflux  of  the  tide,  and  sundry  banks  have  been  formed  in  and  ai-oiTd 
the  harbour  which  are  daily  shifting  their  positions,  and  have  formed  a permanent  bar  at  the  mouth 
of  the  river,  to  the  great  hindrance  and  injury  of  the  trade  at  the  port.  In  order  to  remove  and 
prevent  the  enlargement  of  this  bar,  and  the  further  interruption  to  the  navigation  of  the  river  > 
appears  to  me  that  it  will  be  necessary  to  procure  a dredging  machine,  fitted  with  a steam-engine 
similar  in  principle  to  those  on  the  Caledonian  Canal,  or  to  the  one  employed  on  the  river  Clyde  and 
that  it  be  immediately  applied  to  the  removal  of  the  bar,  in  the  first  instance,  from  the  middle  of  the 
river,  at  low  water,  and  thereafter  to  be  employed  in  clearing  the  interruptions  of  the  channel  and 
harbour,  and  the  formations  of  the  sandbanks  as  they  accumulate.  The  respectable  trade  of  the  port 
of  Irvine  requires  that  this  be  done  without  delay,  as  in  my  opinion  that  port  ranks  the  second  on  the 
west  coast  of  Scotland,  and  from  its  local  situation  will  continue  rapidly  to  improve.  For,  the  great 
increase  of  the  manufactures  of  the  country,  and  the  extensive  improvements  going  forward'in  Ireland 
by  _ the  establishing  of  public  works,  will  create  an  additional  demand  for  coal  from  Scotland  of 
which  that  article  is  the  principal  export  from  the  port  of  Irvine.  On  the  10th  of  this  present 
February  I found  in  the  harbour  no  less  than  57  large  vessels,  from  60  to  260  tons,  chiefly  loaded  with 
coal  for  Ireland  and  the  Highlands.  These  vessels  had  imported  to  Irvine  principally  grain  limestone 
wood,  slate,  brick,  bark,  and  whinstone  as  ballast.  Some  of  these  vessels  were  of  300  tons  burden* 
and  have  traded  to  Newfoundland  and  numerous  other  ports  in  America;  and  from  the  situation  of 
Irvine  to  the  flourishing  town  of  Kilmarnock,  that  part  of  its  exports  to  America  may  reasonably  be 
expected  to  increase.  Indeed  all  the  features  of  the  county  of  Ayr,  in  the  neighbourhood  of  this 
port,  warrant  the  immediate  preparations  for  an  increase  of  harbour  accommodation.  This  I should 
propose  to  be  done,  in  the  first  instance,  by  a continuation  of  the  present  quay-wall  along  the  water 
of  Irvine,  towards  the  town  from  A to  B on  the  plan,  to  the  extent  of  324  feet  at  least,  which  would 
give  great  relief  to  the  vessels  waiting  for  loading-berths,  by  allowing  four  more  vessels  to  discharge 
and  load  than  the  present  accommodation  affords.  This  quay-wall  may  be  extended  440  yards 
towards  the  town  at  pleasure,  in  the  direction  of  the  red  lines  on  the  accompanying  plan,  and  is  by 
. r the  least  expensive  mode  of  giving  extended  accommodation  to  the  port.  The  next  method  of 
improving  the  harbour  is  by  the  formation  of  a wet-dock  ; and  although  this  is  not  so  easily  done  as 
y the  loregoing  plan,  still  few  places  present  so  favourable  a situation  for  this  purpose  as  is  to  be 
lound  at  Irvine ; and  I would  by  all  means  recommend  to  the  Magistrates  and  Council  to  take  powers 
To  rV^ t0  f0r,m  , Present  harbour  into  a wet-dock  by  altering  the  course  of  the  Irvine  a little 
larther  to  the  north  and  forming  a quay  on  the  north  side,  which  is  already  nearly  filled  up  by  the 
depositing  of  ballast  from  vessels  entering  the  harbour,  so  that  the  breast-wall  is  only  to  be  built  alon* 
vbj  **  ?1S,Wa  I tobe  cont!nued  along  ^e  whole  of  the  north  side,  and  two  cross  butts  or 
3i‘ ill1  „ Jra7bndfes  t0  he  put  in  to  connect  the  wharfs  on  either  side  ; a bank  in  continuation  of 
fm-mn  e ormedaer°ss  the  bed  of  the  Irvine  near  the  upper  end  of  the  present  quay-wall,  to 
bv  Vp«pT=  „,!v°n  r ltb  tbe  street  ’ the  upper  end  of  the  harbour  when  thus  enclosed  to  be  occupied 
r boro-in ' 1 carS0’  or  hy  others  wind-bound,  so  that  the  whole  quay  for  loading  and  dis- 

tbe  bt kep  C fr.  f01;  the  trade-  The  west  end  of  tire  north  quay  to  be  continued  out  from 

thereof  fnr  or  Paw  ’ to  the  extent  of  about  200  feet,  and  a lighthouse  erected  on  the  point 
a <rr Pat  ilvai  i,6  ^Se  ° ”^esse  s entering,  the  harbour  at  night.  The  want  of  a lighthouse  is  at  present 
wfen  dnrV  0n  i 6 P0.ri;  °f  ^r''ine>  as  in  stormy  weather  it  is  impossible  to  take  the  harbour 

fnr  sbAltnr>  vesse  s arriving  m the  evening  are  frequently  obliged  to  run  a considerable  distance 
damao-p  t°v,  ? anch°rage  on  the  outside  of  the  bar  till  daylight,  which  is  often  attended  with 
30  fppt-  tuirlp8  -.f1  ProPosethdt  the  extension  of  this  pier  or  quay  should  be  formed,  in  the  first  place, 
each  nnsT  to  bp  ??-T°0Aen  Posts>,driven  d feet  into  the  clay  below  the  bottom  of  the  harbour, 
niles  \ inpbpc  +v  if*  b?m.  an°ther,  and  the  spaces  between  them  to  be  filled  up  with  sheating 

SslSfbS  an?  cJ03eIy  jointed.  The  large  posts  to  be  of  Memel  timber,  and  to  be  tied 
inches  broad  bolted  ^ -u  ^tbe  jt0P  W11tb  ,a  ^eam  of  the  same  kind  of  wood  7 inches  thick  and  14 
other  -blares ’laid  & enjS>  and  tbe  sPace  d^ed  UP  with  the  stone  ballast  from  Ireland  and 
raised  2 feet  ahm/e  tb  Wllb  tbe  ingest  stones  nearest  the  wood,  and  the  surface  to  be 

raised  2 leet  above  the  level  of  the  present  wharf. 

well  c^usewavpd  8 r?*  of,c°Pe-stones  15  inches  thick,  2 feet  broad,  and  3 feet  long,  and 

r Jdle  ^ wWMtwe  1 foot  deep.  The  continuation  of  the  building  of  the 
directed  for  flip  nier  Sld,  tbe  Present  harbour,  to  be  done  with  wood  and  stone,  as 

smaller  nosts  dn’^n  +i  avu5S  ^nty,one  r°w  of  large  posts  in  front,  and  braced  backwards  to 
Slr^e  wate^n  be  “£5®  befo.re  fillinS  UP  the  ground  behind ; the  side  of  the  quay  next 

injury  by  the  floods  in  tbp  e’. Wltb  a 1 doping  bank  of  rough  stones,  laid  so  as  to  defend  the  quay  from 
iSo  Lnal  and  !l!  TuTfe  uPPer  . dock  to  be  formed  for  the  reception  of  vessels  to 
neither  so  convenient  nor  P“  oc^  he  removed  into  it  for  protection,  as  the  present  situation  is 
quay  on  the  south  side  to  bp  / 88  jv®  °n.e  ProPosed  to  communicate  with  the  harbour.  The  new 
of  the  harbour  and  eonti  A fmed  building  a stone  breastwork,  founded  2 feet  below  the  bottom 
2d  the Tres2t £ al°ng^the  Same  distance  from  the  present  wall,  as  shown  on  the  plan, 

I think  would  rpnder  tb  b °i7n  and  the  space  filled  up  to  widen  the  wharf.  These  improvements, 
Scotland  and  for  tbe  n 6 ar.our  °f  *mn®  one  °f  the  most  convenient  and  safe  ports  in  the  west  of 
delay  ’ d f * pr°Sperity  and  Rowing  trade  of  the  town  ought  to  be  proceeded  in  without 
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Report  by  John  Gibb,  Esq.,  C.E.,  on  the  best  means  of  improving  the  Harbour,  and  Estimate. 

Gentlemen,  . October  4,  1S39. 

When  I visited  your  harbour  in  June  last,  I carefully  considered  its  position  and  relative 
bearings,  and  also  the  works  which  had  already  been  carried  into  execution  under  the  direction  of 
Mr.  Wyllie.  I likewise  took  some  soundings,  merely  to  enable  me  to  prepare  instructions  for  a 
survey,  on  which  I could  lay  down  and  describe  more  accurately  what  I intended  to  advise  should 
be  carried  into  execution  in  furtherance  of  the  object  you  have  in  view,  viz.  to  obtain  protection 
and  additional  depth  of  water  through  the  entrance. 

Having  obtained  your  permission  to  make  the  survey,  it  will  be  seen,  by  the  accompanying  plan 
and  sections,  that  it  has  been  ably  accomplished  under  the  direction  of  Mr.  Miller. 

Before  proceeding  to  describe  what  I have  to  propose,  I shall  take  the  liberty  to  notice  that, 
in  as  far  as  means  were  placed  at  his  disposal,  Mr.  Wyllie  has  carried  on  his  operations  judici- 
ously; and,  from  all  I could  learn,  they  have  been  the  means  of  considerably  increasing  the  depth  of 
water. 

The  entrance  to  the  harbour  is  situated  on  a very  flat  sandy  shore,  without  any  natural  pro- 
tection, unless  the  island  of  Arran  be  considered  one,  but  it  is  distant,  I believe,  about  14  miles,  and, 
although  certainly  in  some  degree  has  the  effect  of  preventing  the  ground  swell,  it  affords  no  real 
shelter  to  the  entrance  to  the  harbour,  which  is  at  present  open  to  the  Western  Ocean  from  the 
south-west;  and  from  the  circumstances  of  the  adjacent  coast  on  both  sides  being  composed  of 
shifting  sand,  it  is  only  from  the  efFect  of  the  reflux  of  the  waters  of  Irvine  and  Garnock  that  the 
entrance  to  the  harbour  is  maintained.  Without  this  natural  advantage  no  harbour  entrance  could 
be  preserved  in  its  position  so  situated,  unless  by  the  construction  of  works  at  an  expense  far 
beyond  what  would  be  prudent  or  advisable,  and  for  which  no  adequate  remuneration  could  be 
expected. 

I have  therefore,  with  your  desire  expressed  to  me  when  I had  the  honour  of  meeting,  confined 
my  views  entirely  to  facility  of  entrance  and  departure,  improving  the  protection,  and  increasing 
gradually  the  depth  of  water  into  and  through  the  navigation  channel,  to  the  existing  harbour,  at 
the  least  possible  expense,  and  with  works  which  may  be  gradually  executed,  it  is  hoped,  within  the 
limited  means  at  your  command,  without  at  present  advising  an  alteration  of  the  existing  accommo- 
dation of  the  interior,  for  the  improvements  of  which  there  is  certainly  great  capability. 

But  until  a better  entrance  and  greater  depth  of  water  be  secured,  it  would  be  needless  to  expend 
money  in  the  interior,  unless  for  temporary  accommodation  for  the  trade. 

It  will  be  seen,  by  examining  the  accompanying  plan  and  section,  that  the  depths  of  the  navigation 
channel  and  the  bottom  are  very  irregular ; therefore  vessels  taking  the  ground  must,  if  heavily 
loaded,  be  liable  to  strain,  consequently  occasioning  much  additional  tear  and  wear : besides,  if  a 
vessel  under  such  circumstances  be  outward  bound,  the  consequences  become  more  serious  both  to 
lives  and  property. 

It  will  be  seen  that  the  greatest  depth  of  water  is  where  the  channel  is  narrowest,  particularly  at  the 
transverse  sections  DE  and  EG  ; at  the  former  the  depth  is  1 5 feet,  and  at  the  latter  8 feet ; and 
where  the  channel  widens  and  approaches  seaward,  the  depth  decreases ; and  at  the  extremity,  or  on 
section  Q R,  the  depth  in  the  middle  of  the  channel  does  not  exceed  3 feet.  Now,  as  I have  already 
noticed,  it  is  only  the  reflux  of  the  waters  of  the  Garnock  and  Irvine  that  maintains  the  navi- 
gation channel  even  in  its  imperfect  state,  and  they  can  only  be  efficient  when  accompanied  with 
land-floods,  because  their  natural  waters  are  comparatively  small. 

I may  also  mention  that,  as  the  benefit  of  the  scour  from  these  waters  can  only  be  useful  at  the 
last  quarter’s  ebb,  the  narrowing  of  the  navigation  channel  becomes  a matter  of  primary  importance. 
In  short,  the  narrowing  of  the  channel  is  tantamount  to  deepening,  from  the  circumstance  of  those 
parts  where  the  width  is  least  the  water  is  deepest. 

Therefore,  in  order  to  accomplish  the  object  in  view,  I propose  to  narrow  the  channel  and  extend 
the  entrance  300  feet ; and  then  to  construct  two  wooden  beacons,  for  which  I have  given  a plan  and 
section  on  sheet  No.  2 ; also  a separate  specification  from  which  they  are  to  he  constructed. 

These  beacons  are  intended  to  aid  vessels  in  entering  and  departing  from  the  harbour,  to  which  a 
vessel  m ay  be  fastened,  either  for  shortening  sail  on  entering  or  waiting  the  tide,%r  making  sail  in 
departing  at  all  times,  when  it  is  practicable  to  approach  them  with  a boat ; by  constructing  them 
of  open  work  they  will  be  much  easier  to  approach  than  if  they  were  of  solid  building,  and  at  a 
much  less  expense ; and  it  is  better  at  all  times  to  elude  rather  than  resist  a wave.  I have  marked 
their  position  in  red,  as  also  the  other  jetties  I propose  for  narrowing  the  navigation  channel  inwards, 
for  which  there  is  also  a plan  and  section  on  the  sheet  No.  2.  In  constructing  the  latter  I propose, 
in  the  first  place,  to  drive  one  main  pile,  and  form  a base  of  rubble-stone  all  round,  as  represented 
m the  plan  and  section,  the  pile  being  left  sufficiently  high,  so  as  not  only  to  mark  the  line  of 
the  channel  above  high-water,  but  also  to  answer  the  purpose  of  working  a vessel  in  or  out  of  the 
harbour.  It  will  be  seen  by  the  plan,  No.  2,  cf  the  two  entrance  beacons,  that  I propose  to 
guard  the  base  by  a mound  of  rubble-stone,  both  as  represented  of  these  and  the  other  jetties 
inwards.  But  although  I have  represented  these  as  between  50  and  60  feet  in  length,  it  is  probable 
that  some  of  them  may  be  required  longer  and  some  of  them  less:  the  great  object  is  to  confine 
he  reflux  of  tidal  and  land  water  during  the  last  quarter’s  ebb,  when  the  scour  can  only  be  useful, 
m deepening  the  channel. 

It  will  be  seen  by  the  dotted  red  line  on  the  plan,  that  I propose  to  make  the  channel  at  the 
™ce  258  feet,  diminishing  to  200  at  the  root  or  entrance  to  quay ; and  that  I also  propose  to 
a about  30  feet  to  the  jetty  at  A,  for  the  purpose  of  cutting  off  a portion  of  the  sandbank  below 
at  the  quay. 

As  I am  aware  that  your  funds  are  limited,  I should  advise  in  the  outset  that  tire  two  main 
w outer  beacons  should  be  constructed  in  the  first  place,  and  the  rubble  mounds  to  connect 
em  with  those  already  done,  and  that  the  other  jetties  represented  inward  should  follow  as  the 
eans  at  your  command  will  allow;  but  the  sooner  they  can  all  be  constructed  the  sooner  you 
lahf  3XPect  deepening  to  take  place.  It  may  be  proper  here  to  mention,  that,  although  I have 
u down  the  positions  of  these  jetties  where  I think  they  will  be  most  beneficial,  experience  may 
ggest,  after  trial,  that  the  position  intended  to  be  given  to  the  remainder  may  be  altered  so  as  to 
P o uce  a greater  effect;  but  this  can  only  be  ascertained  by  experience. 


Appendix  C. 
Irvine. 
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Gibb,  on  improving 
the  Harbour,  and' 
estimate. 
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Appkndix  C. 
Irvine. 

No.  403. 

Gibb,  on  improving 
the  Harbour,  and 
estimate. 


Permit  me  before  concluding  this  report  to  say,  that,  although  I have  recommended  wh 
the  most  careful  consideration,  I deem  best  calculated  for  protecting  and  deepening  the  n • r 
channel,  I must  at  the  same  time  warn  you  not  to  expect  that  the  measure  I have  advised 
adopt  will  operate  like  magic,  by  effecting  an  immediate  deepening;  but  at  the  same  time  ^ 

no  hesitation  in  stating  that,  if  carried  into  execution,  the  effect  will  be  gradual  * and  -pern  ** 

whereas  an  immediate  deepening  can  only  be  accomplished  by  the  aid°  of  powerful  dr  T ‘ ’ 
machinery,  which  I apprehend  is  beyond  your  reach ; and,  after  all,  without  narrowing  the  ch  if"? 
could  not  be  maintained  but  at  an  enormous  expense.  8 ne  ’ 

I have  estimated  the  whole  of  the  works  proposed  in  the  foregoing  report  at  1250/. 

To  the  Magistrates  and  Town  Council  John  Gibb. 

of  Irvine. 


No.  404. 

Income  and  Expen- 
diture. 


No.  404. 

Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


EXPENDITURE. 


Heads  of  Income. 

1842 

1843 

1844  1 

Heads  of  Expenditure. 

1842 

1843 

1844 

Harbour  dueB  and 
plankage  . . . 

£.  *.  d. 
405  2 11$ 

£.  s.  d. 
353  12  6 

£.  s.  d. 
407  3 74 

Salaries  .... 
Maintaining  and  ex- 

£.  s.  d. 
81  6 0 

£.  s.  d. 
77  11  0 

£.  s.  d. 
66  12  6$ 

Rents  .... 
Weighing  machine  . 
Sale  of  stones,  &c.  . 

4 19  8 

0 \7  5 

4 19  7 ! 
1 10  1 
6 9 6 

tending  harbour 
Repairing  quays 
Making  auil  repairing 
streets  and  roads  lead- 
ing to  harbour  . 
Repairs  of  harbour 
office,  &c.  . . . 

Printing  and  sundries 
Rates  and  taxes,  and 
insurance  . . . 

Expense  on  loans  . 
Interest  .... 

372  0 3$ 

80  C 1 1 

2 10  10J 

3 6 1$ 

220  18  0 
134  15  6 

228  6 9$l 

6 17  1 

3 18  3$ 
10  17  10 
18  17  2$ 

319  13  9J 

6 11  1 
13  1 4 

3 6 9 

27  ii  1 

Total  . . £. 

418  1 1J 

359  17  5 

420  2 9$ 

Total  . . £. 

539  9 4$ 

702  1 8$ 

436  16  7 

Dues  levied  under  the  authority  of  the  Act  3 Geo.  IV.,  c, 
Debt  due  on  the  1st  of  January,  1846,  1,072/. 


No  Signature. 


TROON. 

„ No.  405. 

Troon.  n 

Jteturn  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

e ^IR’  T , Harbour  Office,  Troon,  Feb.  4,  1845. 

the  Housp  , , „^N.c0mP  iance  wito  the  order  of  the  House  of  Commons  of  9th  of  August,  1844, 1 beg  to  make 

mons  of  9th  Au  tbe  followlrig  return  : — 

1844.  Ug‘  “ Whereas  Her  late  Majesty  Queen  Anne,  by  charter,  hearing  date  the  fifth  day  of  August,  and 

sealed  at  Edinburgh  the  10th  October,  1707,  granted  to  W.  Fullerton,  and  his  heirs,  therein 
mentioned,  the  port,  marine  station,  and  harbour  of  Troon,  therein  declared  to  be  a free  port, 
marine  station,  and  harbour,  with  power  to  improve,  repair,  erect,  and  build  the  same  for 
receiving  all  ships,  boats,  and  other  vessels,  and  to  levy  and  apply  to  their  own  use  the  anchor- 
ages, and  all  petty  customs,  casualties,  and  duties  thereof.” 

Also  an  Act  of  Geo.  III.,  1808. 

“ May  it  therefore  please  your  Majesty,  That  it  may  be  enacted,  and  be  it  enacted,  by  the  King’s 
most  excellent  Majesty,  by. and  with  the  advice  and  consent  of  the  Lords  Spiritual  and  Tem- 
poral, and  Commons,  in  this  present  Parliament  assembled,  and  by  the  authority  of  the  same, 
that  it  shall  and  may  be  lawful  to  and  for  the  proprietor  or  proprietors  of  the  said  harbour  for 
the  time  being,  and  he,  she,  and  they,  is  and  are  hereby  authorized  and  empowered  from  time 
to  time  to  erect,  construct,  make,  build,  do,  maintain,  and  support  such  wet-docks,  entrances, 
piers  or  ramparts,  quays,  buoys,  and  such  other  works  as  he,  she,  or  they  shall  deem  neces- 
sary or  expedient  for. the  improvement  of  the  said  harbour  of  Troon,  and  for  the  reception  and 
accommodation  of  ships  and  vessels  lying  therein,  and  for  the  convenient  lading  and  unlading 
of  such  ships  and  vessels.” 

plafnte311  °f  the  harl>0Ur  accomPanies  this.  There  are  no  reports  of  engineers,  or  others.  No  com- 

His  Grace  the.Duke  of  Portland  is  now  completing  the  wet-dock  marked  in  the  plan  “ intended 
wet- dock,  and  it  will  probably  be  opened  by  the  spring  of  1846.  The  eastern  breakwater  is  also 
being  extended,  as  shown  in  red  ink,  and  will  he  completed  by  the  end  of  1845. 

Hie  Hon.  H.  Manners  Sutton,  ““Joseph  Maynard,  Commander  R.N. 

fyc.  Sfc.  fyc. 


No.  406. 

Substance  of  the  Answers  to  120  printed  Queries  circulated  by  the  Tidal  Harbours  Commission. 
N°.  406.  u 

Substance  of  . The  Troon  is  an  artificial,  tidal  harbour,  enclosed  by  piers,  with  an  entrance  between  300  feet 
Answers  to  Queries.  « width,  facing  north-east,  and  having  a depth  of  11  feet  at  low  water,  and  19  feet  at  high  water, 
average  spring  tides.  The  harbour  is  the  property  of  the  Duke  of  Portland,  who  appoints  a manager. 
Dues  are  levied  under  the  Act  of  48  Geo.  HI.  The  gross  revenue  of  the  port,  in  1845,  amounted 
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to  3992/.  The  arrivals  in  1845  were  1281  coasters,  of  98,712  tons ; foreign,  22  vessels  of  5816  tons  ; 
belonging  to  the  port,  1400  tons  in  sailing  vessels.  Troon  has  a tidal  basin,  with  an  area  of  If  acres, 
and  an  average  depth  of  20  feet  at  low  water.  Two  graving  clocks,  the  entrances,  respectively,  37  feet 
and  24  feet  wide.  The  extent  of  wharfage  is  4664  feet ; there  are  three  cranes,  capable  of  lifting  10 
tons  each,  and  one  of  2 tons.  There  are  three  building  slips,  and  about  100  men  are  employed  in 
shipbuilding.  Supplies  of  all  sorts  are  abundant;  water  is  led  down  to  the  quays,  steam  coal  can 
be  had  at  9 s.  4 d.  per  ton,  and  500  tons,  if  required,  can  be  supplied  in  a day.  The  eastern  breakwater 
has  recently  been  extended  760  feet.  There  is  one  steam  dredge  of  12-horse  power,  capable  of  lifting 
200  tons  of  soil  a day,  at  the  cost  of  4 tyl.  per  ton  ; and  by  means  of  this  the  basin  has  lately  been 
deepened  from  6 feet  and  8 feet,  to  which  it  had  been  reduced,  to  11  feet  in  depth  at  low  water. 

“Since  the  commencement  of  the  works  at  the  Troon,  a great  alteration  for  the  worse  has  taken 
place.  At  that  time,  at  the  extremity  of  the  pier,  there  was  from  15  to  17  feet  depth  of  water  at  low 
water  of  ordinary  tides,  which  had  been  reduced  to  6 or  8 feet.  Within  these  few  years,  however,  it 
has  been  increased  from  the  lowest,  depth  to  which  it  had  been  reduced,  and  as  the  ebb  tide  is  now 
excluded  by  the  breakwater,  it  is  hoped  that  it  is  not  possible  for  the  silt  with  which  it  is  loaded,  to 
be  deposited  within  the  pier,  as  the  still  water,  which  favours  the  deposit,  will  always  be  counteracted 
by  the  clear  water  running  out  of  the  inner  harbour  and  the  basin,  which  necessarily  must  be  running 
out  some  time  after  the  tide  is  lowest. 

« in  answer  to  the  inquiry  as  to  what  changes  have  taken  place,  it  would  not  be  proper  to  withhold 
the  fact,  that  the  land  has  gained  a great  deal  on  the  sea  during  the  last  50  years  on  this  coast.  The 
late  Mr.  Wilson,  manager  at  the  Troon,  was  a native  of  Ayr,  and  he  told  me  that  there  is  now  a .stone 
on  dry  land,  off  which  when  a boy  be  used  to  jump  into  deep  water — I think  he  said  12  feet  deep.  It 
is  impossible  that  it  should  be  otherwise.  The  two  rivers  of  Ayr  and  Doon  must  be  continually 
discharging  sand,  &e.,  into  the  sea,  which  cannot  fail,  in  still  water,  to  form  a deposit.  I should  add, 
what  more  particularly  concerns  the  Troon,  that  when  there  is  a great  flood  in  the  water  of  Irvine,  its 
stream  may  be  seen  discoloured  for  3 or  4 miles  to  the  westward  of  the  bar  of  Irvine,  of  which  the 
materials  must  be  deposited  at  the  bottom.  I am  afraid  the  remedy  for  these  evils  would  not  be  found 
practicable. 

“The  piers  are  built  of  rubble-stone,  faced  with  granite  ashlar.  The  stones  in  the  northern  pier, 
or  breakwater,  vary  from  one  to  six  tons  in  weight.  During  the  last  two  years  the  sum  of  28,550/. 
has  been  expended  on  harbour  improvements,  and  the  whole  sum  laid  out  on  the  harbour  has  been 
250,000/.  The  population  of  the  place  was  2148  in  1841 ; seafaring  men  about  100.  There  are  six 
pilots;  charges  Id.  per  ton  register  above  45  tons.  One  harbour  light,  intermittent,  and  lighted  with 
gas.  Generally,  for  the  benefit  of  navigation,  I consider  that  a light  on  the  Lady  Isle  would  be 
of  use,  yet  much  more  to  the  harbour  of  Irvine  than  the  Troon.  Many  years  ago  I proposed  to  the 
shipmasters  of  Irvine  to  have  a light  erected  on  it,  and  to  pay  for  it  by  a tax  of  one  farthing  per  ton 
on  the  shipping  frequenting  the  two  ports.  The  proposal  was  met  with  no  favour.” 

“ Scott  Portland.” 

The  country  around  the  Troon  abounds  in  coal  and  iron  ; there  are  good  freestone  quarries  in  the 
neighbourhood,  where  blocks  of  from  5 to  6 Ions  can  be  procured.  The  const  is  low,  and  neither  it  nor 
the  harbour  has  any  military  defence  whatever,  either  natural  or  artificial. 


No.  407. 


Return  of  Income  and  Expenditure  for  theYears  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841. 

1842. 

1843. 

|tieadsof  Expenditure. 

1841. 

1842. 

1843. 

Dues  on  tonnage 
and  imports 
and  exports  . 

Dues  on  coal 
skipped  . . 

Dues  for  water, 
ballast,  haw- 
sers, &c.  . . 

Dents  of  houses 
and  stores . 

Total . . £, 

£.  s.  d. 

931  17  1 
2,328  4 0 

259  13  4 
71  10  0 

£.  s.  d. 

809  6 3 
2,265  10  6 

229  2 0 

i 

143  8 5 

£.  s.  d. 

| 839  4 8 
1,840  6 10 

162  3 11 
166  10  3 

Manager’s  salary. 
W orkmen’s  wages 
and  materials,  &c. 

Total  . . £. 

£.  s.  d. 
250  0 0 

6,467  1 5 

£.  s.  d. 
f£13  0 0 

5,726  6 0 

£.  *.  d. 
201  0 0 

4,505  13  4 

3,591  4 5 

3,447  7 2 

3,014  5 8 

6,71 7 1 5 

5,939  6 0 

4,706  13  4 

Dues  levied  under  the  authority  of  the  Act  of  Parliament.  The  first  head  of  income,  by  Charter  of  Queen  Anne 
(October,  1707),  and  Act  48  Geo.  III.;  the  other  heads  by  the  authority  of  the  Duke  of  Portland. 


Joseph  Maynard,  Commander , R.N. 


Appendix  C. 
Troon. 

No.  406. 
Substance  of 
Answers  to  Queries. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


AYR. 


Appendix  C.  * 
Ayr. 


No.  408. 

Examining  Commissioner — Capt.  Washington,  R.  N.,  F.  R.  S. 
—Provost  Miller, 


No.  408. 

Evidence  taken  on 
the  23rd  Oct.,  1846.  Present 

T.  M'Clelland,  w ibis,  tr.  maxwisll,  j.  iyiuneillie,  a.  kkid,  It.  Alexander  — Cut  ' 
bertson,  A.  B.  Telper,  — Highet,  and  Dr.  Mitchell,  together  with  other  individuals’,  including 


ovost  Miller,  John  Paul,  Wm.  Pollock,  Bailie  Moore  of  Newton  Hugh  P 
land,  A.  Wise,  P.  Maxwell,  J.  M'Neillie,  T.  Reid,  R.  Alexander  — Cut*’ 


ship-masters,  j 

The  Commissioner,  after  inspecting  the  harbour,  the  quays,  the  piers,  &c.,  in  company  with  th 
Provost,  some  of  the  Harbour  Trustees  and  the  officers  of  the  port,  proceeded  to  the  Tow  ’ 
Buildings,  where  the  proceedings  were  formally  opened  by  reading  the  Royal  Commission  on  tV 
authority  of  which  the  investigation  was  made.  He  stated  that  this  was  an  enquiry  into  the  past  and 
present  state  of  the  harbour  of  Ayr,  and  as  to  its  capabilities  for  future  improvements-  that 
the  meeting  was  public,  and  that  he  would  be  glad  to  hear  the  opinions  and  suggestions  of  merchant 
ship-owners,  sailors,  pilots,  and  in  short  of  all  interested  in  the  welfare  of  the  port. 

. Mr-  David  Wilson,  Clerk  to  the  Harbour  Trust,  examined. — Having  produced  the  Act  of  Par- 
liament under  which  the  harbour  was  managed,  he  stated  that  the  last  Act  was  obtained  in  July" 
1835.  It  set  aside  a previous  Act,  the  57th  of  George  III.,  granted  in  1817.  Previous  to  that  Act 
he  believed  the  affairs  of  the  harbour  were  governed  by  the  Magistrates  and  Town  Council  who  had 
a right  in  the  harbour.  They  managed  the  affairs  under  no  particular  powers ; their  charter  granted 
betwixt  1165  and  1265,  by  William  the  Lion,  having  given  a right  over  a certain  defined  extent  of 
embracing  the  harbour.  The  Town-Clerk,  now,  had  nothing  to  do  with  the  harbour 
1 u , aIso.read  the  ,ist  of  parties  from  whom  the  Trustees  are  elected,  and  the  number  from 
each  body ; explaining,  in  answer  to  the  Commissioner,  what  the  Sailors’  Society  was.  In  all  there 
were  24  Trustees  ; of  these  seven  were  ship-owners,  hut  no  practical  sailors.  The  Act  did  not  reauire 
that  any  number  of  the  Trustees  should  be  actual  sailors.  ’ 

Mr.  Paul  said  it  was  difficult,  from  their  frequent  absence,  to  get  any  shipmasters  to  act  under  the 
Irust;  and,  in  answer  to  the  Commissioner,  said  that  there  were  few  retired  shipmasters  in  Avr 
owners  of  vessels.  J 

Mr.  Wilson. — The  Act  required  the  Trustees  to  meet  quarterly.  There  was  a standing  Com- 
onn^’-iT , T T every  two  or  three  weeks‘  The  Trust  was  authorized  to  borrow  10,000/. 
2000*.  had  been  borrowed  at  5 per  cent.  As  to  the  limit  of  jurisdiction,  the  Trustees  could  prevent 
nuisances  from  being  cast  into  the  river  below  the  Milldam-dyke,  on  the  east:  they  had  no  power  to 
improve  above  the  bridge.  (The  clause  of  the  Act  as  to  nuisances  was  then  read.) 

Mr.  Paul.  Some  time  ago  the  Trustees  had  to  take  stringent  measures  to  prevent  the  sand  from  a 
-quarry  up  the  river  being  thrown  into  the  stream. 

Mr.  Wilson.— They  had  jurisdiction  over  350  yards  to  the  north  and  south  of  the  harbour.  The 
proposed  improvements  were  within  this  extent.  The  Act  authorized  the  Trust  to  prevent  rubbish 
being  cast  into  the  river.  No  complaints  had  been  made  to  the  Board  of  rubbish  thrown  into  the 
m3  e^cePl  jn  the  cases  mentioned.  A good  watch  was  kept  at  the  shipping-places. 

liie  Commissioner  remarked  that  they  would  require  to  look  sharply  after  parties  shipping  coals; 
Ar°wWh  he  5S1  Sf"  thut  morninS  Iie  was  afraid  a good  deal  of  coal  fell  into  the  harbour, 
iur.  Wilson.— 1 lie  Act  required  the  bye-laws  of  the  port  to  be  exhibited  on  a board  at  the 
Par bour— which  was  done.  The  board  had  power  to  examine  and  license  pilots.  There  was  no 
pitot  board ; but  the  Trustees  examined  pilots  before  licensing  them.  (The  minute  book  of  the  Trust 
vas  now  examined.)  Witness  was  not  treasurer.  Minutes  of  Committee  meetings  were  kept  separate, 
liie  resident  engineer  pilot,  and  treasurer  made  quarterly  reports.  At  a general  meeting  eight  was 
quomm  no  ifficulty  in  getting  a quorum.  At  every  meeting  the  minutes  of  the  preceding 
e mg  were  read  and  signed.  In  the  Clerk’s  department  there  was  no  other  book  but  a letter-book, 
lne  plans  of  harbour  lay  with  the  Collector. 

fS}£ed  Trustees  had  any  power  to  prevent  rubbish  being  thrown  into  the 
river  above  the  Mill-dyke.  If  not,  power  should  be  obtained  in  any  future  bill.  ‘ 

•^RKSaid  , statements  had  been  made  that  rubbish  was  thrown  into  the  river  at  various 
^?rZTrSe'  bUti6  Wf  afraid  at  Present  tkey  had  no  power  to  prevent  it. 
the  fact  issi°ner  thought  the  question  important,  and  asked  if  any  one  present  could  testify  to 

thai^ fj°  i.  and’  at  ,tke  recluest  of  Mr.  Paul,  the  Commissioner  agreed  to  recommend 
that  such  power  should  be  granted  on  any  new  bill  afterwards  obtained.  ' ' 

that  V™°NER’  the.  COncIusion  of  Mr.  Wilson’s  evidence,  expressed  himself  to  the  effect, 
Mi-  r r ursoryifam“ation  enabled  him  to  judge,  the  books  were  well  kept,  and  duly  signed. 

- J AMES  tjRAY’  collector  and  treasurer,  was  then  examined.  He  had  held  office  for  seven  years. 

is  the  revenue  20  years  ago.  In  1826  it  was  1014/. ; in  1831,  1100/.;  in  1S36, 


He  did  know  what  v 


1*007  0/7  7 ’ . vvas  men  very  depressed! ; in  1841,  15077.;  and  m l 

eilhpr  pvnnrf  r,r  {’  ° WaS  P“d  tyy  all  vessels,  according  to  size,  as  harbour  dues.  On  goods, 

schpHnlp^  ATo-..lrnP0r  ? d ‘ Par  ton  was  paid,  either  by  weight  or  measurement,  and  according  to  a 
and T freeston,e  Paid  dRty.  In  coal  was  the  most  extensive  trade.  Both  coal 
tpll  thp  „ Pecia  ^ ex®mPte(I  ty  the  last  Act.  Witness  was  not  collector  then,  and  could  not 

The  trade  -.ft,6  ®xeR1Ptjon-  He  knew  no  reason  why  these  exports  should  be  exempted  here. 

. , eavily  burdened : the  coal-masters  were  the  richest  people  in  the  place.  There 

Crieff  ““TSTS  afforded  10  com™-  °"  the  »orth  side  there  were  railways  to  the 
thl  1 f J,?ays'  B°.lh  railways  and  hurries  were  made  at  the  expense  of  the  coolmasters;  but 
shtonrf  w.r  dl.!’eennre»1:!Sred  bl  th,e  Tr"sl-  Four-fifths,  or  at  least  three-fourths,  of  ail  the  coals 
iSl  7,"  at  *he  "“«>>  side.  Only  knew  one  port-Irvine-where  no  dues  on  goods  were 

‘f!  §“ \ W“  “POS®1;  at  Troon,  4 d.  per  nett  ton  of  coal.  If  there  were  more 

accommodation  afforded  for  slaps  the  duties  would  proddce  a larger  sum.  More  water  would  be  a 

nreot  Boon.  Thesurplns  dues  are  pot  in  the  bankweekly.  Witness  gave  security  to  the  amount  of 
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gOO/.  A quarterly  statement  was  submitted  to  the  statutory  meeting's,  after  being  examined  by  the 
Finance  Committee.  The  accounts  were  audited  by  an  accountant  who  was  not  one  of  the  harbour 
trustees.  The  auditor  was  paid ; but  as  no  money  was  paid  out  without  a mandate,  he  had  not  the 
power  to  disallow  items.  The  auditor  saw  that  there  was  a voucher  for  every  thing. 

Commissioner. — Suppose  the  Trust  voted  500/.  to  build  a church  or  a bridge,  would  he  pay  out 
the  money  ? 

Mr.  James  Gray.  So  far  as  lie  could  see,  the  Trustees  had  absolute  power  over  the  funds. 

Mr.  Paul.— A statement  of  the  income  and  expenditure  has  to  lie  at  the  Custom-house  for  the 
inspection  of  all ; and  if  such  an  item  occurred,  any  person  could  hike  the  matter  before  the  Sheriff 
or  the  Court  of  Session ; and  such  an  absurd  item  would  be  disallowed,  or  in  other  words  the 
Trustees  would  be  obliged  to  refund  it. 

Provost  Miller. — The  Act  stated  the  purposes  for  which  the  dues  were  levied,  and  if  any  such 
appropriation  took  place,  lie  thought  at  common  law  the  Sheriff  would  disallow  it. 

Mr.  James  Gray. — The  accounts  are  printed  in  the  newspaper  reports  of  the  Quarterly  Meetings, 
but  not  officially. 

The  Commissioner  thought  they  should  be  officially  printed. 

Mr.  James  Gray. — To  grant  500/.  for  the  repair  of  a bridge  would  not  be  in  the  power  of  the 
Trust.  Never  knew  of  such  an  appropriation.  The  present  debt  is  2000/.  There  was  a debt  of 
976/.  when  the  late  Act  was  got.  In  1843  the  debt  was  2580/.— it  had  thus  been  reduced  580/. 
Five  per  cent,  was  paid  upon  it  to  the  Ayrshire  bank. 

The  Commissioner  thought  that  money  might  be  got  at  a lower  rate  of  interest. 

(The  Treasurer's  books  were  then  submitted  and  examined.) 

Mr.  James  Gray  received  pilotage  dues  and  paid  the  pilots  their  salaries.  The  liglit-houses  were 
built  and  lighted  by  the  Trustees.  They  were  never  visited  by  the  Commissioners  of  Northern 
Lights.  The  salaries  of  the  Clerk,  Superintendent,  and  Collector,  put  together,  were  only  125/.  The 
Collector  was  not  paid  commission  on  the  money  received.  The  dredging  cost  about  300/.  a-year, 
which  was  the  greatest  annual  expense.  The  great  bulk  of  the  funds  was  laid  out  in  improvements. 
[The  Collector’s  various  books  were  then  examined.]  All  the  books  were  signed.  The  Act  did  not 
compel  the  Trustees  to  submit  the  accounts  to  an  auditor;  but  for  the  satisfaction  of  the  public  and 
themselves  they  submit  them.  A return  wus  kept,  of  all  arrivals.  Coal  vessels  were  the  most 
numerous.  [The  pilotage  books  were  next  gone  over.]  There  were  a master-pilot,  his  mate,  and  three 
boatmen.  All  vessels  above  50  tons  must  lake  a pilot.  The  master-pilot  had  60/.  a-year;  his  mate 
52/.;  and  the  three  boatmen,  14s.  a week.  The  pilotage  receipts  cleared  these,  and  left  about  100/. 
a year  over.  No  complaints  had  been  made  to  witness  of  the  incompeteney  of  the  pilots.  [The 
ships’  register  book  was  now  gone  over.]  The  chairman  at  the  meetings  always  signed  the  minutes. 

The  Commissioner  submitted  to  the  Trustees  that  the  revenue  books,  if  examined  by  an 
accountant,  should  be  signed  and  docketed  by  him.  The  initials  only  of  the  accountant  were  in  the 
book,  and  if  they  came  before  the  House  of  Commons  they  would  no*,  stand  as  evidence. 

Provost  Miller. — The  cpiarlerly  accounts,  before  being  submitted  to  the  general  meetings,  were 
always  examined  and  docketed  by  the  Finance  Committee. 

The  Commissioner. — So  far  as  he  could  perceive,  with  the  exception  of  the  signatures,  the  books 
were  in  order  and  well  kept. 

Mr.  Thomas  M'Clelland  said  the  Commissioner  had  asked  why  coal  was  charged  no  dues.  He 
had  a paper  in  his  hand,  a copy  of  which  was  laid  before  the  Trust  when,  in  1842,  they  took  pre- 
liminary steps  to  obtain  a new  Bill.  That  paper,  which,  with  permission,  he  would  read,  set  forth  the 
reasons  alleged  against  levying  an  impost  on  coal.  The  paper  was  then  read.  It  contained  twelve  or 
thirteen  reasons:  the  first  was,  that  the  Bill,  obtained  ubout  seven  years  before,  exempting  coal,  had 
fourteen  years  to  run  ; that  under  that  new  Act  the  harbour  prospered,  larger  and  more  valuable 
vessels  frequented  it,  the  debt  was  reduced,  and  the  income  increased;  third,  because  the  revenue  was 
more  than  sufficient  for  all  the  demands  upon  it,  and  no  costly  works  were  needed  for  the  coal  and 
freestone  traffic ; fourth,  if  more  funds  were  required,  the  Trustees  had  not  exhausted  their  means; 
“™!»  l'ie  vessels  coming  to  the  port  for  coal  already  paid  a heavy  tonnage  duty,  &c.  &c.  Mr. 
M'Clelland  stated  that  these  were  not  his  sentiments,  but  he  thought  it  right  to  make  the  Commissioner 
aware  of  the  paper. 

The  Commissioner  thought  Mr.  M'Clelland  had  judged  rightly;  and  requested  to  he  furnished 
Wiih  a copy.  (See  Appendix,  p.  551.) 

, Paul  said  the  paper  just  read  had  been  brought  forward  by  parties  opposed  to  an  alteration  of 
® _rat®s  Proposed  in  1842.  At  that  time,  from  the  greater  accommodation  likely  to  be  required  by 
h i v°m  t''e  ProPose^  railways,  a majority  of  the  Trustees  thought  it  necessary  that  a new  Bill 
s ould  be  procured  for  the  improvement  of  (he  harbour.  They  also  thought  it  quite  reasonable  that 
some  revenue  should  be  got  from  coal  and  freestone.  But  they  were  opposed  by  a portion  of  the 
rust,  by  whom  the  paper  read  by  Mr.  M'Clelland  had  been  drawn  up.  The  names  of  Mr.  Gordon, 
arS*  c°al  proprietor,  and  others  interested,  were  amongst  the  signatures  to  the  document  read  ; of 
e other  names,  Mr.  P.  Cowan  was  not  now  a Trustee  ; Mr.  John  Sloan  was  dead  ; Mr.  Carnie  was 
present  indisposed;  Mr.  Morton  attended  the  last  meeting  of  the  Trust,  and  seemed  to  approve; 
for  them^r  WaS  ^ n°W  ^ ^rustee » but  there  were  some  of  the  gentlemen  present  who  would  speak 

^'Alexander  was  in  favour  of  the  application, 
ane  Moore  of  Newton  stated  he  thought  that  some  improvements  must  be  made, 
coal  ^Ti  QH  ^ARK  sa*^  he  thought  the  harbour  stood  in  need  of  improvement.  As  to  the  duty  oii 
ere_  "'ere  some  of  the  gentlemen  present  who  were  engaged  on  the  last  hill ; and  if  they  were 
P ’Pr°"0'y  they  would  tell  why  coal  was  specially  exempted  by  it. 
lhere°V0St  Mj'LLER- — ^hen  the  proposal  to  go  to  Parliament  in  1842  for  a new  Bill  was  first  started, 
latte  l'^itf  <”S'*nct  understanding  that  18  or  19  out  of  24  Trustees  were  in  favour  of  it.  However, 
side  and  l 9 ^roPosers  f°nr,d  the  majority  dwindling  away,  until  at  a meeting  there  were  12  on  one 
vote  a • °n  ol^.er’  the  vole  to  proceed  having  only  been  carried  by  his  (the  Provost’s)  casting 
in  them  +timian'  such  a narrow  majority,  the  proposers  then  thought  it  better  not  to  take  steps 

jn  atter.  The  notices,  however,  were  given. 

There8^61 10  l^e  9?mm’-ss,orier was  stated  that  the  expense  of  obtaining  the  last  Bill  was  within  500/. 
Mr  pS  n°  °PPosit,ori  to  Had  there  been,  it  would  have  cost  1000/.  at  least. 

• -teter  Alexander,  Superintendent  of  Harbour  Works,  examined. — He  had  been  10  years 
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connected  with  the  harbour,  and  seven  as  resident  superintendent.  He  had  been  for  14  years  pre  i 
engaged  at  Portpairick  harbour,  under  Sir  John  Rennie  and  Mr.  Logan,  and  three  or  fbu^10m^ 
on  ihe  Clyde.  [The  Commissioner  put  to  witness  a number  of  questions  as  to  the  works  on  whi'hl” 
had  been  engaged  at  Portpairick.]  The  harbour  of  Ayr,  when  he  came,  wns  in  much  the  same  stt  ^ 
at  present;  only  the  breakwater  was  not  then  constructed.  The  south  quay  was  understood  toV^ 
been  originally  built  about  1772.  The  north  pier  was  extended  out  about  1800.  The  south  pier  ^ 
rebuilt  about  20  years  ago;  the  engineer  was  the  late  Mr.  Wilson  of  Troon.  Mr.  Gallowav  *** 
contractor.  Thought  the  piers  had  answered  the  purpose  for  which  they  were  built.  The  break  wTS 

was  laid  down  in  18.36,  to  enable  vessels  to  lie  more  easily  in  the  harbour  in  certain  winds the  de  ■ * 

was  by  Mr.  John  Gibb,  C.  E.,  Aberdeen.  Its  length  was  about  400  feet.  It  was  up  to  high  water'"  f 
common  tides,  and  built  of  rubble  stones.  The  swe  l came  over  it.  It  should  he.  raised.  The  intentio" 
was  to  face  it  on  the  inside.  The  original  design  was  not  completed;  and  it  was  notin  a state  t 
stand.  Severe  gales  occasionally  threw  the  stones  down  on  the  inside.  It  had  to  be  mended  several 
times.  Had  no  doubtthat  it  must  be  completed  to  enable  it  lo  stand.  It  would  then  be  serviceable  to 
vessels  warping  out,  and  to  the  large  timber  vessels,  many  of  which  could  not  get  up  further  without 
discharging.  A new  quay  was  built  by  contract,  on  the  north  side,  under  his  superintendence,  last  year 
It  was  about  150  feet  long,  and  cost  upwards  of  600/.  The  old  quay  walls  were  at  present  in  a verv 
dilapidated  state.  The  freshes,  which  now  come  down  rapidly,  lmd  undermined  the  walls  repeatedly 
The  walls  are  built  of  stones  too  small.  There  is  a want  of  quay  room.  The  swell  did  not  come  up 
violently  farther  thnn  the  low'  hurries.  The  breakwater  had  quieted  the  harbour  very  much.  " 

The  Commissioner  here  examined  the  large  plans  of  the  harbour  made  10  or  12  years  a«-o.  He 
saw  a perch  marked  at  the  extremity  of  the  old  pier,  beyond  the  present  south  pier  head,  and  inquired 
what  had  become  of  it,  as  he  had  not  seen  it  when  making  an  examination.  Lie  was  told  that  the  perch 
was  removed,  as  all  the  stones  lmd  been  taken  away  that  could  be  taken  without  a diving-bell.  None 
were  left  in  the  track  of  vessels.  He  was  also  told  that  in  1830  Mr.  Stevenson,  C.  E.,  of  Edinburgh 
made  a survey,  and  proposed  several  improvements,  which  however  were  rejected— Mr.  Gibb’s  proposal 
of  a breakwater  being  preferred  : there  were  then  only  2 feet  6 inches  of  water  over  the  bar. 

Mr.  Alexander. — There  were  now  5 feet  at  low  water  over  the  bar;  that  depth  was  obtained 
hy  dredging.  A steam-dredge  was  got  in  1837,  at  the  recommendation  of  the  Trustees.  It  cost 
1400/.  It  had  only  eight-horse  power.  Although  useful,  it  was  not  sufficient.  The  bar  was  of  sand; 
it  re-formed  at  every  fresh,  whether  in  summer  or  winter.  Sometimes  in  a winter  as  much  as  3 feet’ 
or  10,000  tons  of  sand,  had  been  deposited  on  the  bur.  The  banks  of  the  Ayr  were  mostly  sand 
and  shingle,  which  the  freshes  undermined  and  carried  away.  The  fresh  that  undermined 
the  south  wall  left  about  a foot  on  the  liar.  Soutli-west  breezes  assisted  in  cleaning  the  bar, 
sweeping  the  sand  into  the  north  bay.  Although  he  had  not  bored,  thought  that  clay  was  beneath 
the  sand  on  the  bar.  The  bottom  of  the  harbour  was  clay,  though  the  dredge  had  never  got  so  far 
down.  In  sand  the  dredge  can  work  at  only  9*  feet  deep,  but  in  gravel  at  10*  feet— the  sand,  as  it 
were,  flying  from  the  buckets,  the  gravel  dropping  into  them.  Dredging  was  of  more  effect  in  clear- 
ing-the  bar  Ilian  south-west  winds.  The  bar  was  about  100  yards  across.  A track  was  dredged 
right  through  the  bar,  when  necessary,  the  lights  being  always  kept  in  one.  Not  more  than  20  or 
30  feet  m width  of  a channel  was  cut.  They  could  only  work  from  half  ebb  to  half  flow  in  smooth 
water.  A more  powerful  machine  could  cut  a very  deep  channel  in  a month  or  so.  South-west 
gales  would  not  fill  up  the  channel,  by  washing  stuff  from  its  banks,  more  than  a few  inches.  Had 
been  down  about  9 feet  at  low  water,  but  never  got  beyond  shingle. 

i Jr.  Paul,  in  answer  lo  the  Commissioner,  said — Mr.  Leslie  was  called  in  hy  the  Trustees  to  state 
what  the  harbour  wanted,  and  to  furnish  plans  for  going  to  Parliament.  He  (Mr.  L.)  saw  the  pre- 
vious plans;  and  that  Mr.  M'Derment  was  now  engaged,  under  Mr.  Leslie’s  direction,  to  take 
soundings,  and  to  ascertain  the  substratum  by  boring  and  otherwise. 

m oOJ-niI^S,IONuE,l  TThere  is  110  datum  line  011  :Vlr-  Stevenson’s  plan.  The  Trustees  should  write 
o Mr.  S.  in  Edinburgh  and  ascertain  his  line,  which  would  make  his  plan  of  great  comparative 


Mr.  Alexander.  Knew  of  no  way  of  keeping  the  bar  clear  but  by  dredging.  A machine  of 
wen  y-  orse  power  was  needed.  They  had  four  punts,  these  were  sufficient  to  serve  the  dredge 
wnen  engaged  on  the  bar.  The  entrance  of  the  harbour  was  about  320  feet  wide  between  the  souih 
pier  eac  and  the  head  of  the  breakwater.  The  proposed  improvements  were  — the  construction  of 
poo  s sue  as  steamers  and  sail  vessels  might  lie  afloat  in  secure  from  freshes,  and  the  improvement 
of  the  bottom  of  the  harbour. 

Mr.  M'Clelland  asked  if  Mr.  Leslie  contemplated  a wooden  gangway  from  the  north  pier  head  to 
tne  breakwater,  to  make  use  of  the  latter  as  a landing  quay.  Witness  had  seen  vessels  run  through 
tF  e.j  „ind\  r*’he  wharfage  was  frequently  so  taken  up  that  vessels  had  to  lie 
S or  q lrf  i Udlflr^  t0  the  A*r  raill-dam  dyke,  or  about  half  a mile.  The  dyke  was 
flow  l£rw?  the.,e'’el  °f  tlle  bed  of  river..  If  that  dyke  were  removed,  the  tide  might 

Th*  fw  r ^ ’ 8 mi.  e £arl,ber  UP-  If  the  dykes  were  away  it  might  improve  the  river, 
rrrettr  vnT  , r ER'7'The  ffther  couId  &el  tbe  tide  to  flow  in  the  better,  it  would  secure  a 
fn  ilTwh!,!  of  water,  and  a long-continued  ebb,  which  would  act  as  a most  effective  scour 
and  vielrlpd  nn  on  i ans've^’  ^ was  stated  that  the  mills  mentioned  belonged  to  the  corporation, 
- renVoF  about  200 /•  each.]  The  same  thing  was  witnessed  at  Chester ; these 
a the.ruin  of  every  t'dal  harbour. 

per  tonALEXANDEl1’  m aDSWer  t0  the  Commissi°ner,  said,— Dredging  cost  the  Trustees  about  5 d. 

it  “St  about  3001.  per  year,  probably  the  Trustees  might  find 

iert  so  u„  tb^?  u ralll;d?te-  At  all  events,  he  trusted  they  would  ask  Mr.  Leslie  to 

Jevet  so  tar  up  the  river,  and  learn  his  opinion. 

W with  ?b.A  b^r.5°’1ld  u°‘  dredJe  "sat  the  walls,  es  they  were  in  many  places  founded  on  a 
MU  house  tb.  b,lbour-  The  deP*h  ™ the  harbour  was  irregular:  Opposite  the  trie 

orane,  . TO  to  the  river,  and  it  was  always  deep  there.  There  were  three 

cranes,  one  to  lift  six  tons,  the  others  three  tons  each.  ’ 


tWbW  L C°f  S1“”,and  Oemmell). — The  patent  slip  was  proved  for  vessels  of  400  tons, 
2,7?  °"e,s  be  tllc“  "P-  11  »«  found  a great  accommodation.  There  was  one 

Mr  a'/.x  e geSi  h”11  th™  were  al»“t  600  tons  burden.  , 

t-  M resumed.— Opposite  the  new  quay  there  were  large  boulders  in  the  river,  s°m' 
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2l  tons  weight.  A diving-bell  was  much  wanted  to  lift  them.  The  dredging  could  not  injure  the 
new  bridge,  as  there  were  200  or  300  yards  of  solid  rock  betwixt  it  and  the  harbour.  Thought  it 
would  be  cheaper  to  lift  the  rubbish  at  the  bar  than  to  do  so  at  the  dam-dyke.  Thought  it  would 
be  of  advantage  to  build  a weir  somewhere  about  the  bridge.  The  rubbish  raised  by  dredging  is 
thrown  into  the  north  bay.  There  was  no  probability  of  its  coining  back.  Large  stones  had  been 
placed  behind  the  north  pier  to  preserve  it. 

The  Commissioner  could  not  recommend  a weir  near  the  bridge;  on  the  contrary,  the  Commis- 
sioners, he  said,  were  endeavouring  to  do  away  with  all  the  dam-dykes  and  weirs  in  the  kingdom.  As 
already  remarked  by  him,  they  had  been  the  ruin  of  all  harbours. 

Mr.  John  Young,  master-pilot.  Had  been  twenty-five  years  a seaman ; eleven  years  a pilot  at 
Ayr.  Within  seven  years,  since  dredging  had  begun,  the  harbour  had  improved  in  depth  about 
feet.  There  was  now  5 feet  on  the  bar,  formerly  only  about  or  3 leet.  It  was  possible,  with  more 
dredging,  to  get  a greater  depth.  Knew  no  better  way  than  dredging.  If  there  were  a depth  of  2 
feet  more,  it  would  let  vessels  in  easier.  Freshes  ran  at  the  rate  of  5 and  6 knots  an  hour.  Re- 
collected of  one  or  two  vessels  having  been  caught  by  freshes  on  the  bow  and  thrown  near  the  break- 
water. If  the  anchors  had  been  ready  and  thrown  over  they  would  have  prevented  that.  There 
was  good  holding  ground  in  the  bay,  about  one  mile  and  a half  off.  Had  known  vessels  get  ashore 
on  the  south  beach,  and  get  olf  without  injury.  Had  never,  or  very  seldom,  known  vessels  break 
away.  The  breakwater  had  done  away  with  the  violence  of  north-west  swells.  A south-west  swell 
would  pass  through  the  opening  into  the  north  bay.  To  face  up  the  breakwater  would  be  a great 
benefit.  A gangway,  from  it  to  the  north  pier  head,  might  be  of  some  use.  Had  seen  vessels  driven 
through  there,  and  on  to  the  bank.  In  a strong  fresh,  or  with  off-shore  winds,  generally  ran  vessels 
in  so  as  to  get  hold  of  the  walls.  More  quayage  was  needed  on  both  sides.  A wet  dock  was  much 
wanted,  as  many  sharp  coasters  and  timber  vessels  traded  with  the  port.  Ice  did  not  do  any  injury, 
as  it  generally  came  down  in  small  pieces.  Freshes  caused  some  little  trouble.  In  winter  especially, 
more  quayage  was  much  needed.  Sometimes  fitly  and  sixty  vessels  were  in  at  once,  and  lying  four 
a-breast. 


Mr.  William  Highet,  water-bailie,  or  harbour  master,  agreed  with  the  preceding  witness  as  to 
the  improvements  needed  by  the  harbour.  A diving-bell  was  very  much  wanted.  Vessels  would 
damage  their  bottoms  on  the  stones  if  not  carefully  looked  after  by  the  pilots.  Next  to  a diving-bell 
amove  powerful  dredge-boat  was  needed.  Docks  at  both  sides  of  the  harbour  were  much  needed, 
both  for  steamers  and  sailing  vessels.  A new  source  of  traffic,  by  the  steamer  Scotia,  had  opened 
up  betwixt  Ayr,  and  Campbelton,  and  Stranraer,  in  connexion  with  the  railway.  The  number  of  timber 
ships  was  increasing.  Vessels  of  350  tons  now  got  in.  15  feet  was  the  greatest  draft  brought 
in  ; but  some  vessels  were  so  large  as  sometimes  to  require  to  discharge  part  of  their  cargoes  in  the 
bay.  Thought  coal  ought  to  pay  dues — lmd  not  the  least  doubt  of  coal  ami  freestone  being  good 
items  on  which  to  lay  an  impost.  There  was  plenty  of  freestone  in  the  neighbourhood ; there  were 
three  quarries,  the  Ann-pit,  the  Content,  and  the  Bell-rock.  The  stone  was  exported  in  considerable 
quantities  to  Belfast,  Dublin,  Liverpool,  &c. 

Mr.  Young. — A current  sets  into  the  north  bay.  In  calm  weather  the  flood-tide  sets  easterly,  the 
ebb-tide  was  west  and  north-west.  The  flow  of  the  tide  always  set  into  the  bay,  and  not  directly  up 
Clyde. 

The  Commissioner. — Mr.  M'Dermeut  should  be  requested  to  take  the  set  of  the  current  along 
with  the  soundings. 

Mr.  Young. — Thought  none  of  the  dredged  stuff  came  back  from  the  north  bay.  No  perch  or 
buoy  was  on  the  Nicholas — the  rock  visible  at  low  water.  A buoy  was  on  the  outer  Nicholas,  quite 
sufficient  to  mark  it.  The  north  buoy  was  merely  a fair-way  buoy.  A south-west  gale,  after 
dredging,  assisted  to  clear  the  bar ; a north-west  gale  to  fill  it  up.  There  were  four  pilots  besides 
witness — their  pay  was  satisfactory.  The  Trustees  examined  pilots  before  licencing  them.  Witness 
berthed  vessels.  There  was  a very  serviceable  beaching  place  for  the  swell  at  the  small  pier. 

The  Commissioner  to  the  Trustees. — Take  care  to  preserve  that  beaching  place. 

Mr.  Young. — The  trade  of  the  port  was  greatly  on  the  increase.  Upwards  of  1000  coasters  and 
18  foreigners  arrived  in  a year.  No  pilot  had  been  pensioned  for  old  services.  Agreed  with  all  pre- 
ceding witnesses  had  saidas  to  necessary  improvements.  The  harbour  was  pretty  easy  to  take  in  a 
gale.  The  night  previous  (Thursday  night)  a loaded  schooner  came  in  in  a heavy  gale  at  a quarter-ebb 
fide.  There  was  a heavy  sea  on  the  bar.  The  schooner  drew  7 feet  9 inches.  She  was  bound  to 
Glasgow— -came  in  from  stress  of  weather.  Thought  there  was  plenty  of  buoys.  The  harbour  light 
was  shown  all  night.  The  tide  light  from  hall-flood  to  half-ebb.  The  course  into  this  harbour  was 
Gne  of  the  pilots  kept  the  lights.  He  had  a tide-mark,  which  he  examined  with  a lantern. 

fhe  Commissioner. — Not  very  safe  or  sure  on  a snowy  winter  night.  It  would  be  better  if  a 
Provided  inside  of  the  lighthouse,  which  could  easily  be  done. 

Mr.  Young, — In  stormy  weather,  to  make  sure,  allowed  the  ball-tide  flood  to  be  somewhat  passed 
before  showing  the  light.  A vessel  went  ashore  last  winter  by  keeping  too  far  to  the  south,  and 
mistaking  the  south  pier-head  for  the  breakwater.  She  got  easily  off  again.  A flag  showed  the  half- 
tides by  day. 

Mr.  Tei.per  asked  if  the  breakwater  made  a greater  deposit  of  sand  in  a fresh  ? Witness  thought 
sd)  particularly  in  north-west  winds.  He  had  seen  before  the  breakwater  was  built  one  flood  take 
away  the  deposit  left  by  a preceding  one.  Before  the  breakwater  was  built,  the  bar,  then  a bank  of 
Sa^“’  n®ver  had  5 feet  at  low  water.  Vessels  of  12  or  13  feet  only  could  come  in. 

Mr.  Telfer  understood  that  about  ten  years  ago  there  was  7 feet  on  the  bar. 
rovost  Miller  said  that  in  1826  a steamer  traded  to  and  from  the  port.  She  drew  8 feet,  and 
ne™ v°  Cnter  °r  depart  before  half-flood. 

,,ai'le  -Moore  recollected,  about  forty  years  ago,  there  was  a bar  of  sand  over  which  he  had 
aiked  dry-footed.  He  had  known  Mr.  Taylor  send  down  a number  of  his  colliers  with  shovels  to 
cut  a channel  through  it. 

Mr.  Telfer  thought  if  the  piers  had  been  built  with  a direction  more  to  the  north,  so  as  to 

rmomze  with  the  river  and  current,  it  would  have  been  better.  ■ 
t.  Paul  thought  it  would  have  made  the  harbour  more  difficult  to  be  taken  with  a scant-wind, 
on  th  C°MM”sioneh-  said,  he  put  questions  to  all  the  witnesses  with  the  view  of  eliciting  opinions 
e very  points  of  whether  it  might  not  have  been  more  advantageous  so  to  have  placed  the  break  - 
a er  as  to  have  caused  the  ebb-stream  to  harmonize  with  the  prevailing  current,  but  it  .appeared 
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that  they  all  approved  of  the  present  position  of  the  breakwater.  Of  course  it  was  too  late  now  for 
Mr.  Teller’s  suggestion  ; but,  from  what  had  been  stated,  he  thought  the  preponderance  of  <r00(j 
was  in  favour  of  the  breakwater.  Mr.  Leslie,  however,  ought  to  inquire  closely  into  the  matter.  ° 

Mr.  R.  Alexander  had  heard  seafaring  people  say,  that  the  entrance  of  the  harbour  was  much  too 
narrow. 

Mr.  Paul  thought  it  was  as  broad  as  the  entrance  to  Troon  Harbour. 

Captain  Shelly,  of  the  schooner  Lord  Byron,  of  Drogheda,  had  traded  to  the  port  for  about 
fourteen  years.  There  was  a great  improvement  in  it  within  that  time.  His  first  vessel  drew  91 
his  present  one  11*  feet.  Vessels  frequently  strained  on  the  stones  after  heavy  freshes.  They  would 
not  break  away  if  properly  moored.  The  pilots,  when  vessels  arrived,  saw  them  properly  moored 
before  they  left  them.  Often  found  much  inconvenience  from  want  of  sufficient  herthage.  He  would 
prefer  a wet  dock.  It  would  not  be  material  which  side  was  chosen.  Thought  all  vessels  would 
willingly  pay  dues  for  the  sake  of  being  always  afloat.  The  breakwater  should  be  smoothed  on  the 
inside.  One  of  his  owner’s  vessels  had  once  been  damaged  on  it.  The  pilots  had  only  open  boats 
and  could  not  go  out  in  heavy  weather.  He  generally  approved  of  what  the  preceding  witness  had 
said.  The  entrance  was  as  wide  as  that  of  Troon,  which  was  being  narrowed. 

Captain  Stevenson,  of  the  schooner  Eglinton,  examined.  He  stated,  that  lie  had  been  acquainted 
with  the  harbour  for  two  years.  The  breakwater  should  be  quayed,  and  raised  considerably  above 
high-water  mark.  The  draft  of  his  vessel,  which  is  sharp,  is  10  feet.  Engaged  in  general 
trading.  In  bad  weather  prefers  running  for  the  harbour  to  beating  about.  Great  danger  in  taking 
the  harbour  at  night,  from  the  lowness  of  the  breakwater.  Agrees  in  all  that  has  been  advanced  by 
previous  witnesses  as  to  the  necessity  of  immediate  improvement.  A wet-dock  would  be  of  most 
advantage  to  the  general  trade. 

The  Commissioner  inquired  of  Mr.  Alexander  if  he  could  keep  a tidal  basin,  10  feet  deep,  open 
at  the  mouth,  and  at  the  same  time  carry  on  the  dredging  of  the  harbour,  &c.,  with  the  present 
machine  ? 

Mr.  Alexander  was  afraid  it  could  not  all  be  done. 

Mr.  Cuthbertson  said,  if  the  dock  were  constructed  at  the  pool  near  the  small  lighthouse,  where 
the  water  was  already  10  feet  deep,  and  the  dock  made  die  same  depth,  it  could  surely  be  kept  open. 

Mr.  Alexander  said  it  could. 

Captain  Stevenson  found  the  currents  generally  running  towards  the  north-east.  The  bveakwater 
had  no  doubt  been  a great  improvement,  but  it  would  be  adviseable  to  carry  it  still  farther 
out.  Did  not  think  Troon  Harbour  had  a wider  entrance,  and  he  understood  they  were  about  to 
contract  if. 

Mr.  M'Clelland  inquired  if  there  had  ever  been  any  fault  found  with  the  lights. 

Captain  Skelly  replied,  that  he  had  frequently  been  perplexed  by  them.  One  at  the  extremity  of 
Wellington-square,  the  light  rising  from  the  lime-kilns,  and  a number  on  the  north  side  had  frequently 
deceived  him. 

Mr.  Higiiet  said  that  the  Act  of  Parliament  provided  for  this. 

The  Commissioner  recommended,  that  in  framing  the  new  Act,  powers  betaken  to  blind  all  lights 
towards  the  sea.  He  thought  that  at  present  they  were  not  far  enough  advanced  with  their  arrange- 
ments to  enter  minutely  into  the  details  of  the  proposed  improvements. 

Mr.  Paul  said  it  was  not  intended  to  go  minutely  into  these  proposals  at  present,  but  the  trustees 
only  wished  to  let  it  be  distinctly  understood  that  they  were  really  desirous  of  getting  the  harbour 
improved. 

Captain  Skelly. — The  stones  in  the  bed  of  the  river  are  no  worse  at  present  than  formerly.  The 
freshes  are  most  felt  on  the  south  side. 

Mr.  HrGHET  said,  the  best  way  to  get  quit  of  the  stones  would  be  to  get  a diving-bell.  Indeed  he 
thought  that  the  procuring  of  such  a machine  would  be  of  the  greatest  advantage  to  the  harbour. 

Provost  Miller  said,  that  as  he  had  long  been  connected  with  the  Harbour  Trust,  he  might  state, 
for  the  information  of  the  Commissioner,  some  of  the  steps  that  had  been  taken  regarding  it  fora 
number  of  years  past.  During  the  currency  of  the  Harbour  Act  passed  in  1817,  when  the  trustees 
consisted  chiefly  of  the  magistrates,  complaints  were  made  that  the  management  was  too  close  and 
restricted,  and  a desire  was  felt  that  the  trustees  should  embrace  a wider  sphere.  The  magistrates 
willingly  agreed  to  the  general  feeling  of  the  public,  and  before  the  expiry  of  the  then  existing  Act, 
they  went  to  Parliament,  when  the  now  current  bill  was  got,  by  which  the  trust  was  composed  of 
parties  named  by  the  various  public  bodies  in  town.  Consisting,  as  it  now  did,  however,  of  24 
members,  he  was  of  opinion  that  it  was  too  numerous,  and  that  somewhere  about  the  half  of  that 
number  would  make  it  more  effective.  The  many  interests  which  have  now  to  he  recognised  in  the 
appointment  of  Trustees,  caused  it  to  be  sometimes  difficult  to  get  parties  properly  qualified,  and  .to 
take  an  interest  in  it.  In  the  movement  which  was  made  to  get  a new  bill  in  1842,  one  of  the  chief 
objects  was  to  obtain  a rate  on  coal  and  freestone,  hut  as  had  before  been  alluded  to,  the  effort  at  that 
time  failed.  Previous  to  1835,  there  had  been  no  rates  levied  on  goods  of  any  kiud,  the  whole  duties 
being  put  on  the  shipping,  which  gave  rise  to  much  complaint  on  the  part  of  ship-owners.  The  new 
bill  of  1835,  however,  gave  powers  by  which  duties  had  been  levied  on  all  goods,  except  coal  and 
freestone,  and  it  was  now  the  general  feeling  that  they  should  no  longer  be  exempted.  A rate 
even  of  2d.  per  ton  would  raise  about  800Z.  or  900Z.  of  revenue  annually  to  the  harbour ; and  when  so 
many  improvements  were  required,  it  was  necessary  that  all  the  means  in  their  power  should  be  made 
available. 

The  Commissioner  said,  that  if  his  services  could  be  of  any  benefit  to  the  trustees  in  forwarding 
their  Bill  they  were  at  their  command.  He  would  be  most  happy  to  assist  them  in  any  way  he  could 
with  propriety. 

Provost  M iller  thanked  the  Commissioner  for  his  kind  offer,  of  which  the  Trustees  would  no  doubt 

gladly  avail  themselves,  and  said  lhat,  being  a Director  in  the  Glasgow  and  Ayr  Railway,  he  was 
enabled  further  to  state,  as  a reason  for  the  Trustees  immediately  applying  for  a new  Bill,  in  order  to 
procure  a rate  on  existing  exemptions,  that  that  railway  company  were  making  arrangements  for  the 
construction  of  three  railways,  all  of  which  would  influence  Ayr  Harbour.  One  of  these  was  from 
Ayr  to  Girvan,  another  from  Muirkirk  to  Ayr,  and  a third,  which  he  had  no  doubt  would  be  gone  on 
•with,  was  the  Ayrshire  and  Galloway.  These,  when  completed,  would  greatly  increase  the  trade  or 
the  harbour,  and  the  exports,  particularly  in  minerals,  would,  he  anticipated,  be  increased  three  or 
four  fold.  Hence  the  anxiety  of  the  Trustees  to  get  the  matter  settled  before  those  interests  came  into 
collision  with  them.]. 
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The  Commissioner  said,  that  no  reasons  that  he  had  heard  had  been  adduced  for  exempting  coal 
and  freestone  from  paying  dues.  The  reasons  contained  in  the  protest  which  had  been  made  on  a 
former  occasion  were,  he  thought,  by  no  means  conclusive. 

Dr.  Mitchell,  in  reference  to  the  statement  of  the  pilot  regarding  the  general  currents  on  the 
coast  remarked  that  all  streamlets  and  rivers  in  this  district  tended  towards  the  north,  and  conse- 
quently during  the  freshes,  all  the  sand  or  shingle  brought  down  was  carried  in  that  direction. 


Appendix  C. 
Aye. 


No.  408. 

Evidence  taken  on 
the  23rd  Oct.,  1846. 


No.  409. 

Return  by  the  Harbour  Trustees , of  Maps,  Plans , fyc. 

Ayr,  April  3,  1845.  No.  409. 

An  Act  of  Parliament  was  obtained  in  the  12th  year  of  his  late  Majesty  George  the  Third,  Return  by  the 
entituled  “ A n Act  for  deepening,  cleansing,  scouring,  preserving,  and  maintaining  the  Harbour  of  Trustees  of  the 
Ayr,  for  enlarging  and  improving  the  quays  and  piers  ; for  erecting  docks,  breasts,  jetties,  and  piers  ; Harbour., 
and  for  regulating  ships,  lighters,  and  other  vessels  trading  into,  and  going  out  of  the  said  harbour, 
and  for  other  purposes  therein  mentioned.” 

The  term  of  this  act  was  continued  by  a subsequent  act,  obtained  in  the  34th  year  of  the  reign  of 
his  said  Majesty  George  the  Third,  entituled  “ An  Act  to  continue  the  term  and  enlarge  the  powers 
of  an  act  made  in  the  1 2th  year  of  the  reign  of  his  present  Majesty  entituled  ‘An  Acl  for  deepening, 
cleansing,  scouring,  preserving,  and  maintaining  the  Harbour  of  Ayr,  for  enlarging  and  improving 
the  quays  and  piers,  for  erecting  docks,  breasts,  jetties,  and  piers ; and  for  regulating  ships,  lighters, 
and  other  vessels  trading  into,  and  going  out  of  the  said  harbour ; and  for  other  purposes  therein 
mentioned.’  ” 

Another  act  was  again  obtained  in  the  57th  year  of  the  reign  of  his  said  Majesty  George  the  Third 
entituled  “ An  Act  for  improving  and  maintaining  the  Harbour  of  Ayr,  and  for  regulating  vessels 
resorting  thereto.” 

And  shortly  before  the  expiration  of  this  last  Act  of  Parliament,  the  present  Act  was  obtained  in 
the  5th  and  6th  years  of  the  reign  of  his  late  Majesty  King  William  the  Fourth,  entituled  “ An  Act 
for  the  farther  improvement  of  the  Harbour  of  Ayr.” 

Under  this  act  the  present  trustees  act  and  regulate  the  affairs  of  the  Harbour  of  Ayr. 

This  return  is  accompanied  by  copies  of 

1st.  A plan  of  the  Harbour  of  Ayr,  and  projected  improvements  thereon  made  by  Robert  Stevenson, 

Civil  Engineer,  Edinburgh,  dated  17  June,  1830. 

2nd.  Keport  by  Mr.  Stevenson  dated  16  June,  1830,  relative  to  said  plan  and  improvements. 

None  of  the  works  detailed  by  Mr.  Stevenson  in  bis  plan  and  report  have  been  executed,  with  the 
exception  of  partially  removing  some  of  the  rocks  and  scouring  some  of  the  sandbanks  laid  down  on 
said  plan  in  the  interior  of  the  harbour. 

On  the  copy  of  this  plan  now  sent,  the  harbour  and  places  adjacent  are  laid  down  as  they  at  present 
stand,  in  consequence  of  several  alterations  having  taken  place  upon  these,  since  said  plan  was  pre- 
pared, and  the  breakwater  partly  executed  ia  terms  of  plan  No.  3 has  also  been  laid  down  on  it,  but 
no  alteration  whatever  bus  been  made  on  the  works  as  proposed  by  Mr.  Stevenson  in  his  plan  and 
report. 

3rd.  A plan  by  John  Gibb,  Civil  Engineer,  Aberdeen,  dated  28th  July,  1836,  of  a proposed 
breakwater  at  the  entrance  to  the  harbour. 

4th.  Specification  relative  to  said  plan  and  proposed  works. 

1 This  breakwater  has  now  been  partly  executed. 

5th.  Report  relative  to  the  harbour  lights  of  Ayr,  dated  20th  September,  1841,  by  Robert  Steven- 
son and  Sons,  Engineers  of  the  Northern  Lights. 

The  alterations  recommended  in  this  report  have  now  been  carried  out.  A tower  of  masonry  has 
been  built,  in  place  of  the  wooden  structure  therein  mentioned,  which  contains  the  principal  lights 
at  the  harbour,  and  the  seaward  or  lower  light  is  likewise  now  in  a cast  metal  erection  since  con- 
structed, and  placed  as  recommended  in  the  report.  New  lights  have  also  been  provided  and  put  up 
in  both  light-houses  as  therein  recommended. 

. Gas  has  also  been  since  introduced  into  both  light-liouses. 

No  written  complaints  have  ever  been  made  to  the  trustees  relative  to  the  defects  of  the  harbour. 

The  depth  of  water  on  the  bar  and  in  the  harbour  has  lately  been  much  increased  by  means  of  a 
steam  dredging  machine,  and  the  harbour  is  still  progressively  improving  in  many  respects,  and  it  is 
capable  of  still  farther  improvement. 

David  Wilson,  Clerk  to  the  Harbour  Trust. 


No.  410. 

Report  of  John  Smeaton,  Esq.,  C.E.,  F.R.S.,  on  Ayr  Harbour. 

Austhorpe,  January  22,  1772.  No.  410. 

From  a view  taken  the  2nd  of  September,  1771,  it  appears  to  me  that  the  harbour  of  Ayr,  Smeaton, on  improv- 
which  is  near  the  mouth  of  the  river  Ayr,  which  falls  into  the  wide  and  open  part  of  the  Firth  of  Clyde  ing  the  Harbour, 
upon  aflat  coast  with  a drift  of  sand,  is  by  nature  badly  circumstanced  for  keeping  open,  having  con- 
stantly a bar  before  its  mouth,  as  almost  all  others  in  like  circumstances  are  more  or  less  subject  to  ; 
and  were  it  not  for  the  river  Ayr,  which,  being  a river  of  middling  size,  and  subject  to  great  speats 
in  rainy  seasons,  which  drive  the  sands  out  to  sea  that  the  surge  with  westerly  and  north-westerly 
winds  brings  in  and.  heaps  upon  the  entry  of  the  harbour,  it  would  be  very  speedily  choked  up  and 
destroyed.  Seeing  therefore  that  the  speats  of  the  river  Ayr  are  in  a manner  the  only  means  by 
■which  the  harbour  is  kept  open,  it  follows  that  to  improve  the  same  in  depth  of  water,  which  is  the 
present  object,  it  is  necessary  to  attend  to  those  circumstances  by  which  the  force  of  the  land-waters 
can  act  with  the  utmost  advantage  in  driving  off  the  sands,  and  to  the  forming  and  improving  of  such 
artificial  barriers  as  shall  have  the  most  direct  tendency  to  prevent  the  effect  of  the  winds  in  bringing 
them  in. 
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Appjsmux  C.  Something  for  this  purpose  has  been  done  many  years  since  in  the  erection  of  the  north  n i , 

dikes  or  walls  to  confine  the  channel  of  the  river  in  passing  the  flat  sands,  but  not  having  * 

Ayr.  tually  executed,  the  depth  of  water  in  the  harbour  is  not  so  good  as  it  might  have  beeS  h effec‘ 

KT~„  tl'°ugf1  1 „have  to  suppose,  when  what  I have  to  propose  is  executed,  that  there  will  hi  ?°W.e*er* 

Smeatonionimprov-  of /“l1  « "5  addf?nal  deptb  °f  at  a J*,  ■»  «>=  action  of  the  winds  to  if 

ing  the  Harbour.  a.nd  the  drl™  *hei"  out.  *™  the  *<ro  powers  that  arc  opposed  to  one  another,  but  a!  diff™ 

times  and  in  different  degrees,  it  follows  that,  from  the  nature  and  operation  of  such  lncon.Lt?  "* 
there  will  always  be  times  when  the  depth  of  water  will  be  alternately  greater  and  less  tfon:es. 

,Tbf  pnn,c,pal  fauIt  of  lhc  pre8ent  lUkes  >8  ‘heir  lowness,  which,  being  in  a great  measure  . 

at  half-flood,  the  speats  are  left  miconfincd  from  half-flood  to  half-ebb,  whereby  a mateSmrf  f if 
power  of  the  speats  to  scour  is  lost.  Another  material  tiling  is,  that,  the  south  dike  beinf  1 
the  seas  find  a passage  over  a great  part  of  it,  even  at  one-quarter  of  flood  ; and  the  sands  anLllT. 
drive  coastwise  from  the  south-west  to  the  north-east  by  the  westerly  winds,  the  south  dike  df?  . 
prevent  the  sands  from  being  washed  over  it  into  the  channel  of  the  harbour,  and  which  mf  til  ‘ 
remain  till  tiespeats  cometo  drive  them  out  again.  Lastly,  as  the  north-west  and  northerly™! 3 
very  powerfully  on  the  mouth  of  the  harbour,  and  the  seas  having  a long  fetch  from  the  north 7 
the  Firth  of  Clyde,  they  have  power  enough  to  prevent  the  larger1 gravel*, I, at  comes  L„  Je  t™ 
from  getting  out  to  sea,  and  thereby  form  the  north  bank,  extending  from  the  north  pier  to  the  noitf 
west,  so  as  to  bar  up  the  harbour  entirely  to  the  north,  the  bank  bting  dry  at  low-water  and  f™  ' 
the  land-waters  to  take  their  course  to  the  westward.  When  a number  of  large  speats  hanoen  ftf 
bank  almost  dtrectly  opposing  the  land  current,  the  bank  is  driven  out  more  to  fhe  L-lhwaRafto 
fhfh  tbe.ve88<!l8  8 m from  the  north-west ; but  by  a scries  of  northerly  winds,  without’freshef 
this  bank  Is  bi  ought  closer  m,  sons  to  oblige  the  vessels  to  steer  in  from  the  west-by-north  as  it  wr. in 
when  I saw  it  and  sometimes  from  the  west;  and  a,  this  is  the  direction  nSy V Te \“o  ~Z 
heads,  vessels  there  going  m with  a scant  wind  are  apt  to  be  driven  upon  the  north  pier  P 
The  most  obvious  remedy  for  those  evils,  in  part,  is  to  build  up  both  the  south  ind  north  dikes 
kgh-water  mark ; for  by  this  alone  a considerable  part  of  tho  obstructions  will  be  removed  the 
sands  wiU  be  prevented  from  driving  mto  the  harbour  from  the  south-west,  and,  the  speats  and  land 
floods  being  «onfi"ed,  they  will  act  more  powerfully  upon  the  bottom,  and  therefore,  being  preserved 
af d hv  thT”  ^ they  pass.  lbe  1>ead8i  tbey  "’■ll  act  more  forcibly  upon  tile  north  bank  to  drive  it  off 
fl?.  hay  thf‘.meaf  not  °“,y ,k“P  ‘he  channel  more  to  the  north,  but  also  make  deeper  w»to  „S 

but  I liinidd  « °l  . f °alc?lal™  t0  d”lermine  »l>at  additional  doptli  will  be  hereby  ganld 

but  I should  expect  it  will  be  not  lass  than  IS  inches  over  the  bar.  1 g ’ 

it  msv  h.f!  “”j  of  tbe  aorth  bank  show  how  the  powers  of  nature  are  balanced ; and  though 

Mo  wr«t  v"yde8,‘'a“e  t0  foroe  3 passage  right  through  the  bank  directly  out  to  sea,  yet  this  seems 
too  great  a thing  to  be  attempted.  I apprehend  it  better  to  conform  to  nature  than  to  attempt 
Imrih  P “k*‘t  for  er“1,ted  it  will  be  more  desirable  to  have  a good  deep  passage  out  at 

north-west  than  an  indifferent  and  obstructed  one  at  north  or  north-nortli-west  P g 

muJhtoher'thm  f f'T".8, lhe  “'’T!1  *° the  nOT,h  "hat  south  dike  was  carried  out  so 

“ « bad  th“  f»f  though  the  seas  have  power  enough 

133,  bank  atsacb  a b«‘«bt  as  to  prevent  vessels  going  over  it,  yet  being  covered  at 
htT?  “ their  W,y  0V“  H in  “ W a bxuadSx  Ls  r Sf  .0  bf  able 
fruitless  effort  to  do  whs.  ti,  18  nieans  a £18at  Part  oP  the  force  of  the  land-waters  is  spent  in  a 

Sore  presto0! ^ L^whotoXVM  ±E‘ly  ‘“°mP,“V°  ani™  ™y  g°“d  ^ 1 

may  act  with  full  srlvsnino.  ...  . . 1 sach  - quarter  as  by  co-operating  with  nature  they 

situation  advantage,  and  thereby  matntam  tho  greatest  depth  of  water  possible  in  such! 

pla^by  which' meTns  toe'Sel"8  °“f  S*  T‘!'  dik*  "l*1®  towards  ”>»  “ 8b»wn  in  the 

the  north  bank  prevented  from  V.  • rCe,°f  t le  ^ck-water  being  spent  in  a north-west  direction,  and 
more  water  over  the  bar  than  at  ^”ven  111  ^y  t*ie  seaa  into  the  harbour,  I expect  there  will  be 

the  best  situation  it  is  at  present  capable  of.  “ 3 “nd  the  dirccli°“  ™ °ut  permanent  to 

righthin°°\Se„u;riTo™  iS  froI"”8‘‘!o;  °f  bBad  i»,  that  the  north-west  seas  will  fall 

the  Mull  of  Cantire  and  thf>  nl  fv,SWp  r ir?to  !ai’^our  ’ ^ut  38  tAis  harbour,  by  the  south  point  of 
can  Sy  t e?0.  lK‘a"d’  “ in  fact  tad‘l»«ked  from  every  quarter,  there  never 

from  the  mouth  that  wLat  mm  ^ .coas^  °Pen. to  ^le  ocean  are  subject  to ; and  the  quay  is  so  far  upwards 
shiS  li.  However  I alXfd l—SV”  i sI>ent  berora  “ “ ‘ba  P>a»a  S'the 

the  exp^nse'of  completing  theip1'  buttaktog  f ^ dikes  ,makes  is  very  difficult  to  form  an  estimate  of 
as  that  employed  for  ,h,  few  cell-quay,  thf  b£'S  mSwiU  f I rroSs0'"^  alth<™pli“ 

The  ^SSVStt  l«i $£  7^  -,  and  supposing  half  of  £.  , d. 

403  cube  yards,  at  Is.  . U™  4 f et  and  5 feet  thick,  will  contain 

side,  and  /"yaid^CTy arTmrame ’fc  fi,2  y"fdd  per.I’ari  ™miug  for  the  bar 
yards,  at  6s  F B *he  °“tslde'  *■  the  whole  length,  : . .. 

posedE  12: feet  thtok  ^bL^TfeSSflVlOf ' ‘ o°J-4?8  ^,rd* Io”8’  lei”g  S“p' 
at  Is.  . , ' c t0P>  anCb  10  feet  high,  will  contain  4042  yards, 


ie  harbour 
i,  1089 


326  14  0 


hi atTmfdSl°ife«S  ff  t5Vhh”!  -Te  °r-110  yards’,10 

at  7s.  , _ 5 top,  and  15  feet  high,  will  contain  1833  yards, 

Net  estimate 

Allow  for  contingencies,  at  10  per  cent!  ! ! ! ! 


1,414  7 0 


641  11  0 

. 2,5 23  13  0 
. 252  7 4 

.£2,776  0 4 
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Vrmrt  bu  John  Rennie,  Esq.,  C.E.,  F.R.S.,  on  extending  the  Piers  of  Ayr  Harbour,  and  making 
K t J a Wet  Dock.  on  the  Worth  Side. 


London , Azigust  1,  1805. 

Ayr  is  situated  on  the  west  coast  of  Scotland,  and  on  the  eastern  shore  of  the  Irish  or  St. 
George’s  Channel,  in  the  bottom  of  a bay  of  the  same  name.  It  lies  in  about  55°  26'  north  latitude, 
and  4°  39'  west  longitude. 

The  bay  is  bounded  by  Ardrossan  Point  on  the  north,  and  the  Heads  of  Ayr  on  the  south.  But 
the  Heads  of  Ayr  may,  in  fact,  be  said  to  be  in  the  bay,  for  the  land  keeps  extending  to  the  westward 
as  far  as  Finard  Head,  the  eastern  side  of  the  entrance  to  Loch  Ryan,  the  western  side  being  formed 
by  Kirkcolm  Point.  The  distance  between  the  Point  of  Ardrossan  and  Kirkcolm  Point  is  upwards 
of 40  miles,  so  that  in  fact  this  bay  may  be  said  to  give  little  or  no  shelter  to  the  harbour;  and  were 
it  not  for  the  island  of  Arran,  which  lies  about  N.W.  by  W.  of  it,  and  at  the  distance  of  about  18  or 
20  miles,  there  would  be  such  an  extent  of  sea  for  the  storms  to  act  upon  in  the  direction  of  the 
mouth  of  the  harbour  as  would  render  its  entrance  much  worse  than  it  now  is.  But  Arran  gives  shelter 
to  a certain  extent,  and  prevents  the  storms  from  that  quarter  proving  so  injurious.  But  its  ex- 
psure  to  the  west,  south-westerly,  and  northerly  winds  is  such  as  to  occasion  great  annoyance  to  it, 
for  from  these  quarters  the  seas  have  a long  fetch  from  St.  George’s  Channel  and  the  Firth  of 
Clyde,  and  against  them,  therefore,  such  artificial  barriers  should  be  formed  as  to  render  the  entrance 
as  safe,  and  the  water  as  deep,  as  the  nature  of  circumstances  will  admit. 

The  harbour  of  Ayr  is  formed  and  kept  open  by  the  river  of  that  name,  which  falls  into  the  open 
part  of  the  Firth  of  Clyde  upon  a flat  shelving  sandy  coast,  along  which  the  sand  is  driven  by  the 
storms  from  the  south-west  to  the  north-east;  the  river  is  subject  to  great  floods,  and  brings  down 
considerable  quantities  of  large  gravel,  which,  when  carried  into  the  sea,  is  met  by  the  tide,  and  a 
stagnation  takes  place,  during  which  the  water  drops  its  mud,  and  forms  a bank  or  bar  across  the 
harbour’s  mouth,  as  is  the  case  with  all  other  harbours  formed  at  the  entrance  of  rivers.  This  bar 
varies  in  distance  and  height  according  to  the  seasons.  In  dry  seasons  the  river  sends  but  little 
water  to  sea,  the  tide  and  winds  force  the  sand  inwards,  and  the  bar  approaches  nearer  to  the  shore, 
and  is  of  greater  height ; but  in  rainy  seasons,  when  heavy  floods  are  brought  down  from  the  in- 
terior of  the  country,  the  bar  is  driven  farther  to  seaward,  and,  by  the  force  of  the  water  acting  on 
it,  reduces  the  height,  and  of  course  the  harbour  at  the  end  of  a wet  season  is  always  in  its  best 
state.  These  being  the  principles  upon  which  the  goodness  of  such  a harbour  depends,  and  by  which 
its  depth  of  water  is  maintained,  it  becomes  necessary  to  attend  particularly  to  the  preservation  of 
the  force  of  the  land-waters,  so  as  to  make  them  act  in  a connected  body  on  the  bar,  and  to  guard 
the  entrance  as  much  as  possible  from  the  prevailing  winds  which  annoy  it  the  most. 

In  the  year  1771  apian  was  laid  down  for  the  improvement  of  Ayr  Harbour  by  my  very  able 
and  ingenious  friend  Mr.  Watt  of  Birmingham,  formerly  at  Glasgow.  His  plan  was  to  build  two 
straight  jetties  or  piers;  the  one  from  the  head  of  the  south  dike,  and  extending  to  the  distance  of 
about  150  yards  beyond  it,  the  other  from  a point  about  100  yards  within  the  head  of  the  north 
dike,  of  345  yards  in  length,  so  that  both  heads  went  equally  far  into  the  sea,  and  the  jetties  or  piers 
were  nearly  parallel  to  each  other,  and  in  a direction  of  about  W.  to  N.  By  this  direction  the 
entrance  to  the  harbour  would  have  been  sheltered  from  the  winds  south  of  west  and  northerly  of 
north-west,  and  from  thence  to  the  north,  namely  those  winds  which  bring  the  heaviest  swells  into 
it.  But  it  seems  to  me,  had  this  plan  been  followed,  the  parallelism  of  the  piers  would  have  been  a 
great  objection,  for,  although  by  such  a construction  the  flood-waters  of  the  Ayr  would  have  been 
made  to  act  in  a connected  body  on  the  bar,  yet  the  waves,  meeting  with  no  interruption  in  passing 
up  the  harbour,  would  have  occasioned  such  a swell  at  the  quay  as  would  have  rendered  it  very 
unsafe  for  shipping  to  lie  at  anchor,  fully  as  much  so  as  at  present,  where  they  have  been  known  to 
beat  their  keels  out  in  stormy  weather. 

In  September  1771  my  late  worthy  and  ingenious  friend  Mr.  Smeaton  took  a view  of  this 
harbour,  and  in  January  1772  made  a design  for,  and  wrote  a report  on  the  improvement  of  it. 
Mr.  Smeaton’s  project  was  to  allow  the  head  of  the  south  dike  to  remain  in  its  present  situation, 
but  proposed  to  extend  the  north  pier  about  155  yards,  which  was  about  30  yards  farther  to  seaward 
than  the  southern  pier;  and,  instead  of  making  this  in  a straight  line,  as  by  Mr.  Watt’s,  construction, 
he  proposed  to  give  it  the  form  of  the  sand  called  the  North  Bank,  thus  opening  it  more  to  the 
south,  and  by  this  curved  form  the  seas  would  have  been  prevented  more  from  running  up  the 
harbour  than  they  would  had  Mr.  Watt’s  plan  been  adopted,  and  of  course  vessels  lying  at  the  quay 
would  have  experienced  less  inconvenience  from  the  swell  of  the  seas.  In  this  construction, 
Mr.  Smeaton  has  obviously  followed  that  kind  of  form  which  the  balancing  powers  of  nature  have 
given  to  the  sandbanks  on  each  side  of  the  entrance  to  the  harbour.  I apprehend  the  principle  on 
which  the  old  construction  was  adopted,  namely,  of  making  the  south  pier  longer  than  the  north, 
was  to  force  a passage  across  the  bar ; but  this  seems  to  me  too  great  a thing  to  be  attempted ; be- 
sides, as  the  greatest  seas  come  from  the  northward,  it  was  surely  against  these  winds  the  harbour 
ought  to  have  been  guarded  instead  of  opening  the  mouth  to  them.  Both  Mr.  Watt  and  Mr.  Smeaton 
saw  this,  and  wisely  designed  their  works  accordingly,  none  of  which,  however,  seem  to  have  been 
carried  into  execution.  Now,  as  the  south  pier  extended  beyond  the  north  so  much,  the  mouth 
lay.  quite  open  to  the  north-westerly  and  northerly  winds,  and  had  no  shelter  except  what  is  got 
from  the  north  bank,  and  this  was  so  little  that  the  storms  threw  the  sand  and  gravel  in  such 
quantities,  as  I have  been  informed,  that,  when  there  was  little  water  in  the  river,  the  channel  has 
been  so  contracted  as  scarcely  to  leave  a passage  wide  enough  for  a vessel  to  pass,  independent  of  the 
water  being  about  feet  shallower;  besides,  the  storms  from  the  north-west  and  north  often. force 
the  sand  and  gravel  over  the  top  of  the  north  dike,  and  thereby  occasion  great  obstructions  in  the 
channel  of  the  river,  which  none  but  very  heavy  floods  can  carry  away;  this  last  is  owing  not  only 
to  the  frequent  failures  in  the  dikes  themselves,  but  also  to  their  being  . too  low.  The  head  of 
the  north  pier  is  only  about  9£  feet  above  the  low-water  of  an  ordinary  spring-tide,  and  the  dike  or 
wall  itself  is  about  a foot  lower;  so  that,  as  ordinary  spring-tides  rise  from  lOj.to  11  feet,  they 
always  cover  both  the  dike  and  head;  and  in  great  springs,  which  take  place  with  strong  south- 
westerly winds,  they  rise  from  13  to  14  feet,  so  that  both  the  dike  and  head  are  covered  long  before 
high-water : ordinary  neap  tides  rise  from  7-J  to  8 feet,  and  therefore  frequently  cover  the  dike. 
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It  is  therefore  little  wonder  that,  in  storms  from  northerly  points,  sand  and  gravel  are  blown  over  the 
top  of  the  dike. 

The  harbour  at  the  time  I saw  it  was  in  a very  good  state.  It  was  the  first  day  after  the  change  of 
the  moon,  on  the  24th  of  January,  1803,  and  two  days  before  the  height  of  the  springs  : the  tide  rose 
11  feet  8 inches  on  the  index.  There  was  opposite  to  the  quay  from  12  to  14  feet  of  water,  and  12  feet 
on  the  shallowest  part  of  the  bar.  But  in  the  summer  season,  in  short  water,  there  has  been  known 
and  at  no  very  distant  period,  not  more  than  feet  at  the  top  of  an  ordinary  spring-tide. 

The  most  obvious  mode  that  appears  to  me  for  the  improvement  of  this  harbour,  and  bringing  it 
into  the  best  state  its  capability  admits,  is  to  raise  both  the  north  and  south  walls  or  dikes  to  the  full 
height  of  an  ordinary  spring-tide,  and  indeed  two  or  three  feet  higher  would  he  better ; this  would  not 
only  prevent  the  sand  and  gravel  from  being  beaten  over  the  top  of  the  wall  into  the  harbour,  so  as  to 
obstruct  the  passage  of  the  floods  or  speats  to  sea,  but  would  also  keep  them  in  a body,  and  thereby 
enable  them  to  act  more  powerfully  in  scouring  out  the  channel. 

The  piers  I would  propose  also  to  be  extended,  and  the  best  mode,  at  least  that  which  appears  to  me 
the  surest  to  produce  the  wished-for  effect,  namely,  of  increasing  the  depth  of  water  over  the  bar,  is 
to  follow,  as  nearly  as  convenience  will  admit,  the  form  that  the  north  bank  has  taken.  But,  instead 
of  extending  it  only  about  155  yards,  as  Mr.  Smeaton  proposed,  I would  advise  it  to  be  extended  about 
215  yards,  which  will  carry  it  quite  to  the  Ness,  or  extremity  of  the  north  bank.  But  it  should  not 
he  quite  so  much  curved  as  the  bank  itself. 

The  south  pier  I also  propose  to  extend  about  100  yards,  by  which  it  will  fall  35  yards  short  of  the 
northern  pier  ; it  will  thus  be  partly  covered  from  the  north-westerly  and  westerly  winds,  and,  although 
as  an  entrance  it  will  not  be  quite  so  easy  of  access  as  if  opened  more  to  the  north,  yet  there  will  be 
a greater  depth  of  water,  which  will  more  than  compensate  for  the  disadvantage  of  its  direction,  not 
to  mention  the  shelter  that  will  thereby  be  given  to  the  interior  harbour.  But,  in  proportion  as  an 
increase  of  depth  is  obtained  at  the  entrance,  the  swell  of  the  seas  will  he  propagated  to  a greater 
distance  upwards,  and  therefore,  should,  after  all,  any  inconvenience  be  experienced  by  the  vessels 
lying  at  the  quay,  it  can  be  prevented  by  a variation  in  the  form  of  the  north  dike,  near  about  the 
place  where  the  head  now  stands,  which  will  not  be  attended  with  a considerable  expense.  It  is  not 
an  easy  matter  to  calculate,  a priori,  the  increased  depth  of  water  that  will  be  obtained  on  the 
bar  by  the  plan  proposed.  But  I should  expect  it  would  be  little,  if  anything,  short  of  2 feet; 
so  that  in  ordinary  spring-tides  there  would  be  good  14  feet  of  water  on  the  bar,  and  in  neaps  from 
10  to  11  feet. 

In  respect  to  the  interior  part  of  the  harbour,  the  depth  is  at  present  full  as  great  at  the  quay, 
and  at  the  east  end  of  the  north  dike,  as  on  the  bar,  I mean  opposite  to  what  is  called  the  Ropery  in  Mr. 
Gi-egg’s  plan  of  1*711.  But  it  will  be  short  of  this  when  the  bar  is  deepened  2 feet ; therefore  some 
ballasting  will  be  required  to  give  it  this  additional  depth,  which  I have  little  doubt  the  confined  cur- 
rent of  the  river  will  be  able  to  preserve. 

At  the  east  end  of  the  north  dike  an  entrance  may  be  made  to  a wet-dock,  to  be  formed  in  what  is 
called  the  Newton  Lock ; or  one  may  be  made  on  the  town  side,  if  sufficient  and  convenient  ground  can 
be  bad  for  that  purpose,  but  which,  from  having  made  no  such  survey,  nor  having  a correct  plan  of  the 
town,  I am  not  able  to  arrange ; I have,  however,  drawn  a wet-dock  nearly  parallel  to  the  river,  about 
80  yards  wide  by  300  yards  long,  having  its  westerly  end  at  the  west  side  of  the  Newton  Lock,  so  that 
it  will  cover  about  five  acres,  and  the  entrance-lock  to  be  placed  at  the  south-west  angle,  and  to  join 
the  harbour  at  the  east  end  of  the  north  dike,  near  where  the  Ropery  before  mentioned  is  placed. 
But,  although  I have  thus  drawn  it,  I cannot  pretend  to  say  the  position  X is  the  best.  But,  should  a 
wet  dock  be  determined  on,  and  should  the  magistrates  of  Ayr  require  me,  I can  examine  this  on  my 
way  to  Ireland,  about  the  end  of  August  next,  and  make  a design  accordingly. 

A wet  dock,  formed  something  in  the  way  I have  represented,  would  be  of  great  advantage  to  the 
trade  in  general,  but  particularly  to  vessels  in  the  coal-trade;  for  these,  proper  conveniences  could  be 
made  for  loading  the  vessels  ; and  as,  when  a vessel  has  got  her  cargo  on  board,  she  could  be  shifted 
and  another  put  into  her  place,  without  waiting  for  the  tide,  it  would  enable  them  to  make  great 
despatch  in  taking  on  board  their  cargoes.  Vessels  employed  in  the  foreign  trade  would  also  reap  great 
advantages  from  a wet  dock ; because,  as  tbey  are  generally  of  a more  sharp  and  tender  construc- 
tion than  those  in  the  coasting  trade,  they  cannot  without  injury  lie  aground  with  heavy  cargoes  on 
board. 

The  interior  part  of  Ayrshire  abounds  in  iron-stone,  in  coal,  and  various  other  valuable  productions. 
The  soil  in  general  is  fertile ; situations  for  manufactories  are  abundant,  with  excellent  streams  of  water 
and  falls ; these  render  it  desirable  that  opportunities  should  be  afforded  of  carrying  them  on  to  advan- 
tage — for  which  purpose  a canal  or  an  iron  railway  may  some  time  or  other  be  extended  into  the  heart 
of  the  country,  and  probably  at  no  very  distant  period.  Should  this  take  place,  it  would  occasion  a 
very  great  increase  of  trade  at  Ayr,  should  the  harbour  be  properly  improved,  so  as  to  accommodate 
the  shipping ; but  if  not,  it  would  be  an  inducement  for  them  to  seek  some  other  situation,  where  they 
could  obtain  the  conveniences  they  require.  This  would  be  a serious  injury  to  the  town  of  Ayr,  and 
therefore  no  opportunity  should  be  lost  of  giving  to  the  harbour  all  the  improvement  of  which  it  is 
capable.  The  improving  of  the  entrance  is  no  doubt  the  most  material  object ; after  which  a wet  dock 
claims  the  next  attention,  as  it  would  so  much  facilitate  the  loading  and  discharging  of  vessels,  and  their 
preservation  from  the  injury  of  storms,  more  than  they  could  by  any  possible  improvement  obtain 
in  the  river.  A canal  might  communicate  with  the  wet  dock  more  conveniently  than  with  a dry 
harbour ; railways  could  also  terminate  there  with  more  advantage,  and  dry  docks  for  the  repair  of 
ships  might  be  made  on  the  wet  dock,  discharging  their  water  into  the  tideway,  so  that  by  this  means 
every  interior  accommodation  wanted  could  he  obtained  that  the  trade  could  possibly  require. 

John  Rennie. 
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Second  Report  by  John  Rennie,  Esq.,  F.R.S.,  on  making  a Wet  Dock  at  Ayr. 

London,  January,  1806. 

In  my  report  of  the  1st  of  August  last  I gave  my  opinion  pretty  fully  respecting  what  I con- 
sidered the  best  manner  of  improving  the  harbour  of  Ayr,  and  to  which  I have  now  but  little 
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to  add,  except  what  arises  from  the  survey  on  which  my  design  was  made  having  been  found  incorrect, 
ud  also  from  a change  of  position  in  the  proposed  wet  dock,  arising  from  the  situation  of  the  houses 
in  the  Newton  of  Ayr,  preventing  it  from  being  executed  in  that  way,  of  which  buildings  I had  no 
plan  then  to  represent  their  situation. 

* The  extension  of  the  north  and  south  piers  I now  propose  to  he  done  on  the  same  general  principles 
I formerly  stated,  but,  instead  of  the  north  pier  requiring  to  be  extended  215  yards,  I find  it  will  only 
require  to  be  extended  175  yards,  and,  instead  of  the  south  pier  requiring  to  be  extended  100  yards,  I 
find  it  will  only  require  to  be  extended  60  yards ; these  diminished  lengths  will,  no  doubt,  save  a con- 
siderable sum  in  the  expense  of  the  new  works,  but,  as  some  parts  both  of  the  present  north  and 
south  piers  are  in  very  bad  repair,  I do  not  think  it  will  be  advisable  to  diminish  the  amount  of 
the  estimates  I stated  in  my  former  report,  as  the  saving  upon  the  new  works  will,  I apprehend,  be 
required  to  repair  the  old  in  a proper  manner ; I will  therefore  allow  those  estimates  to  stand  as 
before. 

As  to  the  proposed  wet  dock,  instead  of  its  being  parallel  to  the  river,  as  in  my  former  plan,  I now 
propose  it  to  be  nearly  at  right  angles  to  it,  as  a considerable  part  of  the  ground  on  which  the  other  plan 
of  the  dock  would  have  been  laid  is  now  occupied  by  buildings,  which  would  be  expensive  to  remove. 
I have  placed  it  in  such  a situation  on  the  unoccupied  ground  as  will  leave  room  not  only  for  a wide 
and  commodious  quay  round  it,  but  for  such  warehouses  or  other  buildings  as  the  trade  may  require. 

The  entrance  into  the  harbour  I have  laid  down  opposite  the  rope-walk,  where  the  water  is  shallow, 
and  of  course  a considerable  expense  will  be  incurred  in  deepening  it:  the  entrance  would  have  been 
much  better  had  it  been  lower  down,— I mean  near  the  coal-yard,  where  there  is  12  feet  depth  of  water 
in  ordinary  spring-tides  ; but  as,  in  this  case,  the  dock  will  occupy  a part  of  the  ship-yard  and  rope- 
walk,  1 doubt  the  expense  would  be  greatly  increased  by  the  purchase  of  those  properties,  unless  an 
exchange  could  be  made  by  giving  ground  for  ship-building  and  rope-making  higher  up  the  harbour, 
equal  to  what  is  taken  away,  or  indeed  a complete  removal  would  he  better,  which  may  possibly  be 
effected  at  no  very  heavy  expense.  If  the  Newton  Loch  were  to  be  filled  up,  which  could  be  done  by 
the  earth  from  the  proposed  wet-dock,  in  this  case  the  dock  would  be  as  represented  by  the  dotted 
lines. 

I propose  the  dock  to  be  14  feel  deep  under  the  level  of  the  high-water  of  an  ordinary  spring-tide, 
and  as  the  earth  which  comes  out  of  it  will  raise  the  surface,  the  quay-walls  will  require  to  be  18  feet 
high. 

The  lock  I propose  to  be  140  feet  clear  length  in  the  chamber,  and  80  feet  wide, — perhaps  it  might 
be  made  somewhat  less,  say  122  feet  by  27  : of  this  the  ship- masters  trading  to  Ayr  can  judge  better 
than  I ; my  reason  for  making  it  so  much  is  to  admit  ships  in  the  east-country  trade,  winch  are  fre- 
quently larger  in  proportion  to  their  drafts  of  water  than  others  which  trade  to  countries  where 
the  harbours  are  deeper. 

According  to  this  design  a wet  dock  of  about  five  acres  area,  with  a lock  30  feet  wide,  will  cost 
about  16,0361.,  according  to  the  prices  I have  put  to  the  work ; but  as  the  particulars  are  stated  in 
the  annexed  estimate,  if  they  can  be  done  more  cheaply,  so  much  of  course  will  be  saved. 

John  Rknnie. 

The  Provost  and  Magistrates  of  Ayr. 
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Report  of  Robert  Stevenson,  Esq.,  C.E.,  on  the  Improvement  of  Ayr  Harbour. 

Edinburgh , June  16,  1830. 

Agreeably  to  an  arrangement  made  with  Mr.  Sloan,  Dean  of  Guild,  the  reporter  visited  Ayr  in 
the  month  of  February  last,  when  he  examined  the  harbour  and  attended  a meeting  of  the  Trustees ; and 
haring  since  obtained  the  accompanying  survey,  with  the  necessary  soundings  or  depths  of  water,  both 
in  the  interior  of  the  harbour  and  seaward  of  its  entrance,  he  reports  as  follows  : — 

It  appears  from  the  records  of  the  Harbour  Trust,  that  the  late  eminent  Mr.  James  Watt  gave  a 
design  for  the  improvement  of  the  harbour  of  Ayr,  so  long  since  as  the  year  1771  ; that  the  celebrated 
Mr.  Smeaton  reported  on  the  same  subject  in  1772  ; and  the  late  Mr.  Rennie,  in  1806.  It  is  also 
important  to  know,  that  these  three  eminent  engineers  were  pretty  nearly  of  the  same  opinion,  regard- 
ing the  improvement  of  this  harbour  by  an  extension  of  its  piers.  The  Trustees  have  accordingly  very 
properly  followed  their  advice,  in  so  far  as  regards  the  extension  of  the  southern  pier,  which  they 
placed  under  the  able  direction  of  Mr.  John  Wilson,  of  Troon,  civil  engineer ; and  it  further  satisfac- 
torily appears,  that  by  these  operations,  the  water  upon  the  bar  of  the  harbour  has  been  deepened  by 
about  2 feet 

The  reporter  also  states,  that  after  an  attentive  consideration  of  the  shape  and  figure  of  the  land 
forming  the  bay  of  Ayr,  and  of  the  soundings  or  depth  of  water  at  the  entrance  of  the  harbour  and 
current  of  the  river,  it  is  not  a little  gratifying  for  him  to  find,  that  he  is  led  to  adopt  the  principles 
so  well  matured  and  laid  down  by  those  eminent  men,  in  now  recommending  the  further  extension  of 
the  piers,  agreeably  to  the  accompanying  designs  of  this  date. 

As  the  harbour  of  Ayr  lies  quite  open  and  exposed  to  northerly  winds,  and  as  the  greatest  fetch  or 
run  of  the  sea  is  from  that  quarter,  the  reporter  proposes  to  extend  the  northern  pier  westward,  some- 
what in  the  direction  of  the  low-water  bank,  called  the  North  ICnowe.  This  form  seems  to  be  that 
which  nature  prescribes,  while  it  is  calculated  to  leave  a more  ample  space  for  the  spend  or  spread  of 
the  sea  within  the  pier  heads.  By  this  design  or  plan  it  will  also  be  observed,  that  both  of  the  pier 
heads,  as  marked  with  red  colour,  form  a kant  or  turn  toward  each  other  ; and  from  either  head,  as 
the  intelligent  mariner  will  see,  vessels  may  make  sail  with  the  greatest  facility  in  going  to  sea ; while 
“^moment  they  enter  within  the  piers,  they  will  be  sheltered  from  the  storm. 

The  reporter  is  fully  satisfied  from  experience  and  observation,  that  by  the  extension  of  the  north 
pier,  as  now  suggested,  the  bar  will  be  thrown  into  deeper  water.  In  illustration  of  this,  he  particularly 
calls  the  attention  of  the  Trustees  to  the  form  of  the  bar  on  the  plan,  on  which  the  depths  of  water  axe 
indicated  in  feet,  by  the  figures  in  red  colour  for  low-water  of  spring  tides,  and  those  in  black  colour 
for  the  depths  at  high-water.  From  these,  it  appears  that  immediately  seaward  of  the  bar  the  ground 
suddenly  dips,  from  about  14  to  18  feet;  and  the  reporter  has  no  hesitation  in  stating  it  as  his  opinion, 
hat  by  the  proposed  extension  of  the  piers,  together  with  the  excavation  of  the  rocks  in  the  interior 
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of  the  harbour,  that  the  bar  may  be  thrown  seaward  so  as  permanently  to  afford  a depth  of  about  4 
fathoms  upon  it;  while  the  depth  will  be  proportionably  increased  up  the  harbour.  4 

In  connection  with  this  view,  it  is  intended  that  the  rock  marked  with  red  colour,  between  th 
Ratton-liole  and  the  New-bridge,  should  be  excavated  or  lowered  to  an  average  depth  of  about  one 
foot.  This  operation  will  tend  to  regulate  the  stream  and  equalise  the  depth  of  water,  in  a manner  to 
which  no  other  operation  can  give  effect.  The  waters  of  the  river  Ayr,  which  are  pent  up  in  this  dis- 
torted part  of  the  channel,  from  the  position  of  these  rocks,  may  he  said  to  play  at  billiards,  bc-ins 
deflected  at  an  angle  similar  to  that  with  which  it  impinges  against  the  opposite  side;  and  hence  the 
present  irregular  state  and  condition  of  the  bottom  of  the  harbour. 

Some  objection,  it  is  believed,  has  been  made  to  the  removal  of  these  rocks,  by  the  process  of  blasting 
with  gunpowder,  from  an  apprehension  that  hazard  might  attend  the  shaking  of  the  connecting  strata 
of  the  adjoining  coal  pits.  The  reporter  lias  inquired  into  this  subject,  and  he  has  no  doubi  in  bain" 
able  to  satisfy  the  very  intelligent  proprietor  of  these  works  upon  the  subject.  But  such  an  objection 
only  implies  the  necessity  of  resorting  to  a more  expensive  mode  of  excavation,  by  the  pick  only 
instead  of  the  use  also  of  gunpowder.  At  all  events,  they  should  be  reduced  in  height,  so  as  to  allow 
the  current  to  flow  freely  down  the  harbour. 

It  has  been  proposed  to  establish  wet-docks  at  Ayr,  and  various  places  have  been  suggested  as  the 
site  of  such  an  establishment.  Although  the  reporter  is  of  opinion,  that  ships  can  never  lie  comma, 
diously  in  the  current  of  a rapid  river,  yet  with  great  submission  he  begs  to  notice,  that  such  an  esta- 
blishment would  seem  out  of  place,  while  the  entrance  of  the  harbour  remains  in  so  unprotected  and 
exposed  a state.  A wet-dock,  it  may  also  be  observed,  without  a sea-lock,  becomes  merely  a tide- 
basin,  which  would  he  comparatively  of  little  use.  It  must  necessarily  change  its  waters  every  six 
hours,  and  much  deposition  would  constantly  be  going  forward.  In  a wet  dock  on  the  contrary,  the 
waters  are  only  partially  changed  at  high-water  during  the  range  between  neap  and  spring  tides, 
while  they  are  comparatively  in  a pure  state. 

It  has  been  proposed  by  some  to  form  an  insulated  breakwater  at  the  entrance  of  this  harbour, 
instead  of  building  continuous  piers.  On  this  subject  the  reporter  has  perused  some  very  sensible 
correspondence,  sent  him  by  the  Trustees  as  relative  papers.  He  must,  however,  be  allowed  to 
express  his  opinion  as  wholly  in  favour  of  extending  the  northern  pier,  in  the  manner  laid  down  in  red 
colour  on  the  accompanying  plan.  By  this  plan,  there  will  be  no  danger  of  changing  the  bed  or  course 
of  the  river,  nor  of  endangering  the  present  navigable  track  at  the  entrance  of  the  harbour;  an  evil 
which  might  be  incident  to  the  erection  of  an  insulated  breakwater,  The  Trustees,  by  simply  extend- 
ing the  piers,  may  do  so  in  accordance  with  their  fluids,  and  to  such  an  extent  as  they  may  from  time 
to  time  find  convenient.  Every  step  taken  will  be  upon  a suve  and  beaten  path ; but  in  the  ease  of  a 
breakwater,  the  effects  must  be  attended  with  uncertainty;  and  when  once  the  operation  is  embarked 
in,  the  outermost  expense  must  be  incurred.  Upon  the  whole,  the  reporter  could  not  recommend  the 
adoption  of  this  measure,  while  lie  fears  the  Trustees  would  incur  a responsibility  at  variance  with  the 
professional  advice  which  they  have  from  time  to  time  received. 

The  principle  upon  which  the  deepening  of  this  harbour  greatly  depends,  arises  from  the  tidal 
waters  being  kept  in  a confined  state  so  much  nearer  the  bar,  and  passing  four  times  in  the  twenty- 
four  hours  over  the  bottom  of  the  harbour,  together  with  the  advantage  of  the  occasional  land-floods, 
altogether  tending  to  deepen  and  improve  its  entrance.  It  is  also  to  be  kept  in  view,  that  the  piers,  as 
laid  down  upon  the  plan,  may  be  said  to  project  about  500  yards  seaward  of  high-v.'Oter  mark,  thereby 
giving  an  immense  space  for  the  waves  to  spend  upon  the  north  and  south  sands  on  either  side  of  the 
harbour. 

There  are  minor  points  deserving  the  attention  of  the  Trustees  in  connection  with  these  improve- 
ments ; sucli  as  the  dilapidated  stale  of  some  parts  of  the  piers,  particularly  on  the  northern  side  ofthe 
harbour,  which  will  be  better  pointed  out  on  the  spot  than  by  any  descriptive  account  of  such  works. 
The  reporter  has  also,  on  several  occasions,  brought  the  very  inferior  state  of  the  harbour-lights  at 
Ayr,  under  the  notice  of  the  Trustees.  Situated  as  these  lights  are,  in  connection  with  a bar-harbour, 
and  at  the  bottom  of  a deeply- indented  bay,  these  lights  ought  to  be  more  distinctly  marked  than  they 
are. 

Though  the  reporter  has  estimated  the  extension  of  the  piers,  as  now  proposed  to  be  built,  in  a 
breakwater  form,  as  will  be  seen  from  the  sections  on  the  plan,  yet  he  recommends,  that  before  his 
stating  the  amount,  or  allowing  this  to  go  abroad,  it  would  be  better  for  the  Trustees  to  advertise  for 
the  execution  of  at  least  a part  of  the  work,  agreeably  to  a specification,  and  thereby  to  obtain  offers 
at  a certain  rate  per  lineal  yard  of  finished  pier,  of  which  100  yards  for  execution  may  be  guaranieed 
to  the  contractor.  In  this  manner  a progressive  estima'e  would  be  obtained,  upon  which  the  Trust 
could  proceed  agreeably  to  its  funds. 

Robert  Stevenson. 

To  the  Trustees  for  Maintaining  and 
improving  the  Harbour  of  Ayr. 


No.  414. 

Report  by  Messrs.  Robert  Stevenson  and  Sons,  C.E.,  on  the  Harbour  Lights. 

Edinburgh,  September  20,  1841. 

, oEEtBLY  t0  arrangement>  Mr.  Alan  Stevenson  visited  Ayr  on  the  15th  instant,  and  in  company 
W 4 c r'  u • t^-6  harbour-master  and  superintendent,  examined  the  harbour-lights  of  that  port, 

and  trom  the  information  obtained  by  his  inspection,  we  have  now  to  report  as  to  their  improvement. 

4 he  timber  erections,  from  which  the  lights  are  at  present  exhibited,  are  of  a temporary  description, 
and  ought  to  be  replaced  by  towers  of  a more  permanent  nature;  but  we  cannot  recommend  the 
Trustees  to  proceed  to  any  important  improvement  in  this  respect  in  the  present  state  of  the  harbour, 
the  contemplated  extension  of  which  ought  to  be  fully  determined  upon  before  any  measures  be  adopted 
tor  a complete  renovation  of  the  lighthouses,  as  their  sites  may  admit  of  being  considerably  modified, 
so  as  to  accord  with  any  enlargement  of  the  harbour  accommodation  which  may  be  ultimately  resolved 
on.  The  seaward  or  lower  light  is,  however,  so  little  raised  above  the  level  of  the  sea  as  to  be  masked 
by  the  pier  head  from  vessels  approaching  in  certain  directions  ; and  we  think  that  the  substitution 
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n iron  pillar,  about  15  or  20  feet  in  height,  in  place  of  tire  present  wooden  house,  which  is  in  a 
ruinous  state,  may  be  safely  adopted  without  farther  delay,  as  the  site  of  this  pillar  could  be  afterwards 

silv  changed  if  required.  The  two  higher  lights  may  in  the  mean  time  be  continued  in  the  landward 
wooden  house;  hut  no  time  should  be  lost  in  taking  measures  for  maturing  the  plans  of  the  extended 
harbour-accommodation,  so  as  to  permit  the  construction  of  a tower  of  masonry  to  be  proceeded  with 
before  the  present  erection,  which  is  considerably  decayed,  shall  become  completely  useless  by  age. 

In  order  to  render  the  lights  efficient  in  the  meantime,  no  great  expenditure  is  required  ; and  we 
would  suggest  that  the  improvements  should  be  of  such  a kind  as  may  be  suited  to  the  contemplated 
improvements  of  the  harbour  itself.  It  does  not  appear  necessary  to  illuminate  more  tj^an  a quadrant 
of  the  horizon;  and  this  may  be  both  most  efficiently  and  economically  done,  by  employing  for  each  of 
the  three  lights  a single  argand  burner  in  combination  with  a small  refracting  belt  in  front  and  a re- 
flecting ribbon  at  the  back  of  the  flame.  By  this  arrangement,  every  part  of  the  horizon,  within  the 
required  limits,  wilt  receive  an  equal  portion  of  light,  while  the  expenditure  of  oil  or  gas  will  be 
reduced  to  one-half  of  that  which  would  be  required  for  maintaining  the  present  number  of  lamps  of 
an  improved  construction. 

Tiiis  improvement  of  the.  lights  may,  we  think,  be  easily  completed,  for  a sum  not  exceeding  70 1. ; 
and  as  no  alteration  of  the  character  of  the  lights,  which  would  render  a public  advertisement  necessary, 
is  contemplated  in  the  chauge,  the  work  might  be  proceeded  in  without  delay. 

Robert  Stevenson  and  Sons. 

To  the  Trustees  of  Ayr  Harbour. 


No.  415. 


Protest  against  a Rate  on  Coal. 

Ayr,  November  3,  1342. 

At  a Special  General  Meeting  of  the  Trustees  for  the  Harbour  of  Ayr,  held  this  day,  a resolution 
having  been  been  proposed,  and  carried  by  the  casting  vote  of  the  Preses,  Provost  Miller,  that 
" Application  should  be  made  to  Parliament,  in  the  ensuing  session,  for  a discretionary  power  to  exact 
a rate  on  coal  and  freestone,  not  exceeding  twopence  per  ton,”  the  following  reasons  of  dissent  and  pro- 
test were  lodged  by  the  Trustees  subscribing  : — 

1.  Because  the  present  Act  was  obtained  after  mature  consideration,  only  seven  years  ago,  by  agree- 
ment among  all  parties  interested,  and  with  the  deliberate  and  full  knowledge  and  approval  of  the  public 
of  Avr.  It  was  declared  to  remain  in  force  for  twenty-one  years,  and  therefore  to  attempt  now  to  alter 
an  essential  part  of  it  is  a great  breach  of  good  faith. 

2.  Because  the  Harbour  has  prospered  remarkably  under  the  present  Act,  and  both  its  condition  and 
finances  are  now  in  a flourishing  state.  It  is  so  much  improved  and  deepened  that  much  larger  and 
more  valuable  vessels  frequent  it  than  formerly  did.  The  income  of  it,  on  an  average  of  the  last  three 
years,  is  at  least  1600/. ; while,  for  the  three  last  years  under  the  former  Act,  it  was  only  917/.  Its  debt 
to  the  bank  is  reduced  to  about  1100/. ; and  the  surplus  of  income  over  ordinary  expenditure,  including 
all  the  heavy  charges  for  dredging,  is  at  least  700/. 

3.  Because  the  revenue  of  it  is  already  more  than  sufficient  for  its  maintenance,  and  the  execution 
of  any  rational  improvements.  No  costly  works  are  required  for,  or  would  benefit,  the  Coal  or  Freestone 
Trade ; and  if  any  such  be  necessary  for  other  trades,  then  these  ought  to  be  taxed,  and  not  coal  or 
freestone,  which  would  receive  no  benefit  from  them. 

4.  Because,  if  more  funds  be  required  for  the  harbour,  the  present  powers  of  the  Trustees  have  not 


yet  been  exhausted. 

5.  Because  the  coal-trade  already  contributes  four-fifths,  or,  at  least,  three-fourths,  of  the  whole 
revenue  of  the  harbour ; for  though  this  be,  in  the  first  instance,  paid  by  the  vessels  laden  with  coals, 
yet,  as  it  is  necessarily  deducted  from  their  price,  it  forms  a direct  burden  on,  and  payment  by,  them. 
That  the  charges  thus  levied  on  coals,  which  are  worth  about  6s.  per  20  cwt.,  is  4 d.  per  ton,  and  the 
charge  on  vessels  with  goods,  and  their  cargoes,  which  are  worth  at  least  fifty  times  that  amount,  being 
only  8 d.  per  ton,  it  follows  that  coals  already  pay  charges  greatly  out  of  all  proportion  to  other  goods, 
in  reference  to  their  value,  which  is  the  main  principle  of  taxation  adopted  at  other  ports. 

6.  Because,  for  the  reason  last  mentioned,  and  also  that  the  harbour  has  been  made,  and  hitherto 
maintained,  almost  solely  at  the  expense  of  the  Coal  Trade,  and  is  the  staple  trade  of  the  port,  it  would 
be  more  equitable  and  just  to  reduce  the  charges  on  vessels  with  coal  than  to  impose  any  additional 
rates  on  them  or  their  cargoes. 

7.  Because  those  engaged  in  the  trade  of  coal  or  freestone  have  made  their  pecuniary  engagements, 
and  embarked  their  capital,  on  the  faith  of  the  present  Act;  and  it  would  therefore  be  most  unjust, 
during  the  currency  of  it,  to  place  any  further  tax  or  restriction  on  them. 

8.  Because  any  additional  impost  on  these  articles  would  be  more  likely  to  injure  than  to  increase  the 
trade  and  revenue  of  the  harbour,  and  is  totally  at  variance  with  the  experience  and  policy  of  the  present 
day,  which  are  to  remove  restrictions  from  trade,  not  to  impose  them. 

Further,  and  lastly — As  the  Trustees,  under  the  present  Act,  are  bound  to  apply  the  funds  of  the 
harbour  to  the  direct  improvement  of  it,  “ and  not  otherwise,”  we  protest  that  they  shall  not  be  applied 
towards  the  expenses  of  an  attempt  to  obtain  a new  Act,  which  is  altogether  unnecessary  and  inexpe- 
dient at  the  present  time;  and  that  the  Trustees  applying  for  the  same  shall  beheld  individually 
responsible  and  liable  for  the  payment  thereof;  and  such  of  us  as  are  creditors  of  the  harbour  further 
protest  against  any  such  application  of  the  funds  until  the  debts  respectively  due  to  us  be  liquidated  and 
paid. 


John  T.  Gordon. 
P.  Cowan. 

James  Paton. 
John  Sloan. 

John  Mooile. 


R.  Alexander,  Jun. 
Adam  Carnie. 

Jas.  Morton. 

John  Kinross. 

Hugh  Park. 


Appendix  C. 
Avr. 

No.  414. 

Stevenson  and  Sons, 
on  the  state  of  the 
Harbour  Lights. 


No.  415. 

Proles;  against  a 
rate  on  Coal. 
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Appendix  C.  No.  416. 

Report  by  James  Leslie,  Esq.,  C.E.,  on  the  choice  of  a Site  for  proposed  Dock , and  Estimate 
- — Gentlemen,  Edinburgh , December  18,  1846 

No.  416.  The  estimates  of  the  two  proposed  plans  for  a tidal  dock,  for  deepening  the  river  and  for 

Ijeslie,  on  the  site  finishing  the  breakwater,  have  now  been  prepared,  and  I beg  to  submit  to  you  the  amounts*.  They 


for  proposed  Dock.  are  as  follows 

Tidal  dock  on  south  side  of  the  river,  including  1266b.  for  land  . 

Tidal  dock  on  north  side  of  the  river,  including  1001.  for  about  4-  acre  of  land 
Deepening  the'fover  so  as  to  give  3i-  feet  more  water  over  the  bar  .... 
Finishing  the  breakwater  and  raising  it  to  the  level  of  2 feet  above  high  water  of  spring 
tides  .......  ...... 


They 

£34,250 
30,300 
2,070 

2,250 

These  all  include  10  per  cent,  for  contingencies  after  being  calculated  at  what  I consider  fair  prices 

Both  plans  of  the  docks  are  exactly  the  same  size,  viz.  450  feet  by  300  feet,  making  an  area  of 
fully  three  acres,  and  the  depth  is  calculated  in  both  at  18  feet  in  average  spring  tides  and 
consequently  the  amount  of  accommodation  that  would  be  afforded  by  them  would  be  the  same 
in  both. 

They  are  both  equally  capable  of  extension  by  having  a wet  dock  formed  at  the  inner  end  as 
shown  by  red  lines  on  a few  copies  of  the  engraved  Parliamentary  plan — the  facilities  afforded  for 
vessels  entering  or  departing  are  very  much  alike — the  nature  of  the  ground  is  nearly  similar,  clay 
being  found  on  both  sides,  but  at  a depth  rather  below  the  proposed  bottom  of  the  dock ; and  upon 
the  whole  I consider  it  to  be  a matter  of  indifference  which  of  the  two  plans  be  adopted,  excepting 
in  so  far  as  regards  the  expense  and  the  convenience  of  the  situation.  The  south  side  I should  consider 
to  be  the  most  convenient  for  the  great  bulk  of  the  inhabitants  of  Ayr,  and  it  is  equally  so  as  regards 
a connexion  with  the  railways  in  progress  and  projected,  but  the  expense  is  considerably  greater 
owing  to  the  greater  amount  of  excavation  and  to  the  value  of  the  land  required  for  the  site  of  the 
dock  and  quays. 

If  the  south  plan  be  adopted,  the  river  wall  and  dock  entrance  will  occupy  the  mouth  of  the 
present  beach  or  slip,  which  is  useful  both  for  allowing  the  waves  to  spend  their  force  on  instead  of 
running  up  the  harbour,  and  for  hauling  up  timber;  and  consequently  I am  of  opinion  that  in  that 
case  an  opening  will  require  to  be  formed  on  the  north  side. 

If  the  finances  of  the  harbour  would  permit,  it  would  be  of  advantage  to  have  a dock  on  either  side  of 
the  river,  ns  there  are  coal  railways  on  both  sides,  and  probably  the  construction  of  the  one  may  lead 
to  the  other ; but  I must  leave  it  to  your  Board  to  apportion  the  respective  weights  due  to  the  ques- 
tion of  expense  and  to  the  question  of  local  convenience,  and  to  decide  which  plan  it  is  better  to 
begin  with. 

A suggestion  having  been  made  when  I first  visited  Ayr  as  to  forming  a harbour  having  its 
entrance  not  from  the  river  but  directly  from  the  sea,  I beg  to  say  that  in  my  opinion  no  harbour 
having  an  entrance  other  than  that  by  the  river  can  be  formed  at  Ayr  without  an  expenditure  fur 
beyond  what  the  amount  of  the  harbour  revenues  could  justify,  and  that,  even  if  it  were  attainable, 
the  measure  would  be  of  but  questionable  expediency ; for  I am  by  no  means  satisfied  that  the  river 
Ayr  does  not  do  more  good  by  its  action  as  a scour  than  it  does  harm  by  depositing  mud,  sand,  or 
gravel  m the  fairway ; and  a separate  entrance,  unless  it  were  removed  to  a very  considerable  dis- 
tance from  the  river-mouth,  would  be  liable  to  have  the  detritus  of  the  river  carried  into  it  by  the 
Hood  tide  without  having  a fresh-water  scour  to  carry  it  out  again. 

I consider  the  breakwater  to  be  very  judiciously  placed,  as  it  protects  the  harbour-mouth  from 
northerly  winds,  and  allows  the  sea  in  southerly  winds  to  pass  through  between  it  and  the  north 
pier-head,  instead  of  being  deflected  and  sent  up  the  harbour,  as  it  would  probably  be  by  a continuous 
extension  of  the  north  pier. 

Ithink  however  that  it  would  be  a considerable  convenience  to  have  the  breakwater  connected 
with  the  north  pier,  so  as  to  give  access  to  it  at  all  states  of  the  tide  to  hand  a rope  or  for  any  other 
purpose,  which  could  be  done  by  means  of  an  open  wooden  gangway,  which  would  allow  of  the  sea 
passing  through  below  it,  and,  from  its  being  quite  removed  out  of  the  line  of  the  fairway,  would 
not  be  liable  to  be  run  foul  of  by  vessels. 

I have  &c., 

The  Trustees  of  the  Harbour  of  Ayr.  James  Leslie. 


No.  417. 

Gordon’s  statement 


No.  417. 

Statement  by  J.  T.  Gordon,  Esq.,  of  Blockhouse,  relative  to  the  Harbour  of  Ayr. 

T Newton  Lodge,  December  31, 1846. 

„ . } HAYE  .becn  elected  a trustee  for  the  harbour  by  the  shipowners  of  the  port  of  Ayr  ever  since 

respectmg  the  Har-  the  passing  of  the  present  Act  of  Parliament  in  the  year  1835.  I carry  on  an  extensive  trade  at  it  in 
the : shipment  of  the  coals  raised  from  my  collieries  in  the  neighbourhood.  That  trade  amounts  to  four- 
nltns,  or  at  least  three-fourths,  of  the  entire  trade  of  the  harbour.  I was  not  present  at  the  examination 
made  by  the  Tidal  Commissioner  regarding  the  harbour  in  September  last,  as  I was  then,  and  had 
been  for  some  time  previous,  in  another  part  of  Scotland  ; and  neither  I nor  any  of  my  agents  or 
managers  received  any  notice  from  the  authories  in  Ayr  of  that  examination,  though  it  appears  the 
Commissioner  gave  them  such  timely  intimation  of  it  as  would  have  enabled  them  to  cite  me  or  my 
agents  if  they  had  thought  proper.  Important  information  was  on  that  occasion  withheld  from  Captain 
Washington,  which  I deem  it  proper  now  to  convey  to  vou. 

The  harbour  is  managed  by  24  trustees,  13  of  whom  are  members  of  the  Town  Council,  either  ex- 
officio  or  elected  out  of  the  Council ; these  being  generally  banded  together,  the  other  parties,  consist- 
ing ot  shipowners  and  others,  have  almost  ceased  to  interfere  in  the  management,  as  they  find  them- 
selves overruled  by  the  Town  Council  of  Ayr.  These  members  of  the  Town  Council  are,  with  one  or 
two  exceptions,  utterly  incapable  of  properly  exercising  their  duties  as  trustees  of  the  harbour : I attach 
no  blame  to  them  on  that  account,  because  their  education,  business,  interests,  and  status  have  neces- 
sarily unfitted  them  for  the  acquisition  of  any  knowledge  about  the  harbour.  It  would  be  easy  forme  to 
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prove  what  I have  said  by  entering  into  further  particulars  regarding  these  members  of  the  Town  Council, 
but  this  might  lie  personally  offensive,  and  I therefore  refrain  from  doing  so.  I beg  to  conclude  this 
part  of  my  statement  by  giving  it  as  my  decided  opinion  that  the  harbour  of  Ayr  is  thus  placed  under  a 
most  incompetent  and  incapable  management. 

Considerable  funds,  derived  from  the  harbour  of  Ayr,  are  not  applied  to  it,  but  to  the  municipal 
purposes  of  the  town  of  Ayr,  by  which,  and  other  means,  the  inhabitants  are  saved  from  the  usual 
burden  of  cleaning,  paving,  and  lighting  their  streets,  &c.  The  Town  Council  of  Ayr  levy,  from  every 
vessel  entering  the  harbour,  anchorage- money ; they  likewise  levy  on  every  ton  of  goods  exported  or 
imported,  on  either  side  of  the  harbour,  considerable  dues.  These  together,  I believe,  amount  to  several 
hundred  pounds  per  annum ; not  one  farthing  of  this  is  given  to  the  harbour  funds,  or  expended  on 
the  harbour,  except  the  payment  of  one-half  of  the  expense  of  lighting  and  maintaining  the  road  on  one 
side  only  of  the  harbour,  which  amounts  to  about  20 1.  or  25/.  per  annum  ; with  this  trifling  exception 
the  whole  of  these  funds  are  applied  to  the  municipal  purposes  of  the  town.  The  road  or  quay  on  the 
south  side  of  the  harbour,  being  that  next  to  the  town  of  Ayr,  is  well  kept  and  lighted  by  the  harbour 
Trustees  and  the  Town  Council,  but  that  on  the  north  side,  where  the.  whole  of  my  trade  (forminsr,  as 
I have  already  stated,  three-fourths  of  the  entire  trade  of  the  harbour)  is  carried  on’,  lias  not  one  single 
light,  and  the  quay-road  is  almost,  if  not  entirely,  neglected.  No  watch  is  kept,  and  robberies  on 
hoard  of  ships  are  frequent. 

The  finances  of  the  harbour  are  at  present  in  a good  state;  the  annual  income  of  it  is  about  1600/., 
and  its  ordinary  expenditure  is  about  1001.  or  800/. ; there  is  a nominal  debt  of  2000/.  due  by  it,  which 
was  incurred  by  the  purchase  of  a steam  dredge-boat,  with  punts,  &e.,  for  the  working  of  it.  These 
the  Trustees  still  possess,  and  therefore  this  debt  may  be  said  to  be  neutralized  by  the  property  belong- 
ing.to  them.  Considerable  improvements  have  been  made  in  the  harbour  of  Ayr,  and  large  sums  have 
been  expended  on  it,  within  the  last  few  years;  new  lighthouses  have  been  built;  a breakwater  has 
been  formed ; and  the  harbour  has  been  considerably  deepened  ; and  I am  of  opinion  that,  if  the  funds 
of  it  were  economically  and  properly  managed,  all  the  repairs  and  improvements  necessary  for  the  exist- 
ing trade  might,  in  course  of  no  long  time,  be  accomplished  with  them.  The  harbour  has  been  made  and 
maintained,  I may  say,  by  the  coal-trade  carried  on  by  me  and  my  predecessors.  I have  to  compete  with 
the  superior  harbours  of  Troon  and  Ardrossan,  which  have  been  made  for  the  colleries  in  their  neigh- 
bourhood at  immense  expense  by  the  Duke  of  Portland  and  the  Earls  of  Eglintcn.  I have  likewise  to 
compete  with  the  harbour  of  Irvine,  which  is  a public  harbour  as  that  of  Ayr  is.  Looking  to  these  circum- 
stances and  the  superior  chai'acter  of  these  harbours,  the  trade  at  the  harbour  of  Ayr  is  already  overtaxed. 
On  a vessel  of  100  tons  the  cumttlo  charges  at  these  places  are  as  follows,  viz. — Ayr,  2/.  12s.  If?. ; 
Troon,  31.  15s.;  Ardrossan,  2/.  11s.  11c/.;  Irvine,  1?.  13s.  4 d.  Besides,  I have  erected,  and  have  to 
maintain,  at  my  sole  expense,  hurries  and  the  necessary  apparatus  for  loading  the  vessels  with  mv  coals, 
while  at  Troon  and  Ardrossan  these  have  been  erected  and  are  maintained  by  the  harbours.  Notwith- 
standing, that  portion  of  the  Trustees  of  the  harbour  of  Ayr  who  are  Town  Councillors  are  applying 
to  Parliament  for  such  additional  taxes  on  the  trade  as  would  make  the  charges  higher  than  those  at 
Troon,  nearly  a third  higher  than  at  Ardrossan,  and  three  times  higher  than  at  Irvine.  The  increase  of 
charges  is  notoriously  wanted,  not  to  make  improvements  for  the  existing  trade,  but  to  make  docks  and 
other  improvements  for  an  entirely  new  trade  expected  to  be  derived  by  means  of  contemplated  railways 
in  this  neighbourhood.  With  this  idea  the  Trustees  last  year  applied  to  the  Railway  companies  to 
advance  them  money  to  make  these  improvements,  but  having  failed  in  this  they  are  now  attempting 
to  raise  these  funds  almost  entirely  out  of  my  private  pocket,  and  this  in  utter  violation  of  the  present 
Act  of  Parliament,  which  is  little  more  than  half  run,  and  which,  by  unanimous  agreement  of  the 
whole  community,  fixed  the  duties  as  they  are  at  present  exacted  from  me,  and  on  the  faith  of  which 
I have  entered  into  heavy  engagements. 

While  the  Town  Council  are  attempting  this  injustice  they  insist  on  retaining  and  appropriating  to 
their  own  purposes  the  anchorage  and  other  funds  which  are  levied  by  them  as  before  explained.  This 
determination  appeared  from  the  proceedings  of  a meeting  of  the  Harbour  Trustees  held  on  the  9th 
day  of  this  month,  when  the  following  resolutions  were  proposed  by  Mr.  George  Taylor,  the  Trustee 
elected  by  the  Sailors’  Society,  viz. : — 

“The  Trustees  are  most  anxious  to  improve  the  harbour,  and  that  adequate  funds  should  be  raised 
for  that  purpose  in  a fair  and  legitimate  way. 

“ That,  before  putting  an  additional  tax  on  the  existing  trade  of  the  harbour,  it  is  fair,  just,  and 
equitable  that  the  anchorage  and  other  dues  levied  on  vessels  or  their  cargoes,  at  present  appro- 
priated by  theTown  Council  of  Ayr  to  purposes  totally  foreign  to  the  harbour,  should  be  applied 
to  the  improvement  and  maintenance  of  it. 

“ That  on  the  above  income  being  surrendered  and  applied  for  the  benefit  of  the  harbour,  coal  and 
freestone  should  pay  one  penny  per  ton  in  addition  to  the  present  heavy  charges  which  they  have 
to  defray. 

“ That  the  clerk  be  directed  to  make  immediate  application  to  the  Town  Council  of  Ayr  for  their 
consent  to  the  introduction,  into  the  new  Act  of  Parliament,  of  a clause  giving  the  anchorage 
and  other  dues  to  the  harbour. 

“ That  the  Trustees  earnestly  hope  that  the  Town  Council  will  agree  to  this  proposal,  otherwise 
they  will  not  deem  it  expedient  to  proceed  with  the  said  Bill. 

“ That  the  following  Committee  be  appointed  to  frame  and  adjust  the  details  of  said  Bill  in  the 
event  of  said  application  being  agreed  to : — The  Provost,  Mr.  Paul,  Mr.  Telfer,  Mr.  Paton, 
Mr.  M'Cosb,  and  Mr.  Gordon.” 

These  resolutions  were  not  carried,  a3  the  whole  of  the  members  of  the  Town  Council  of  Ayr,  and 
who  as  before  stated,  form  a majority  of  the  whole  trustees,  voted  against  them. 

John  T.  Gordon. 

The  Tidal  Harbours  Commissioners. 
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No.  418. 

Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


Heads  of  Income. 

1812 

1813 

1811 

Tonnage  dues  on  ves- 

£.  s.  d. 

£■  s.  d. 

£.  s.  d. 

998  12  C* 

Ditto  on  goods 

199  10 

205  18  3 

220  19  m 

Pilotage  dues  received 
Plank,  sliute,  crane, 
and  fender  dues ; 
stones  and  gravel 

327  7 7$ 

284  11  5 

340  14  11 

sold 

54  14  11 

57  11 

56  13  3:V 

Rents  ....’. 
Town’s  proportion  of 
expense  of  upholding 

12  5 0 

15  13  0 

15  15  0 

south  quay  road 
Ditto  of  cost  of  road 

Income-tax  on  interest 
of  debts .... 

5 15  7$ 
2 6 7 

10  8 4$ 
4 16  11 

5 2 0i 
3 6 9 

Total  . . £ 

1,600  12  5 

1,402  1 8 

1,627  14  3J 

EXPENDITURE. 


Salaries 

Paiil  pilots,  and  boatmen,  &c. 
Dredging,  including  repairs 
north  quay  wall,  &c.  . 

Three  payments  of  5 per  cent. 

1 , 800/.,  advanced  by  subscrib- 
ers for  dredging  machine  . 
Repairs  and  works 
Lighthouse,  new  work,  and  lie' 
light  apparatus,  carriage,  &e. . 
oil,  candle,  keeper’s  salary,  and 
allowance  for  rent  . . 

Lighting  quays  with  gas . 

Rent  of  ballast  bank  . 
Stationery,  law  expenses,  print, 
ing,  postage,  and  coal  for 

harbour  office 

Subscription  for  survey  of  pro- 
jected mineral  railway.  . . 

Interest  on  advances  for  dredging 

machine 

Interest  ou  bank  advances  . 

Income-tax 

Dredge-boot,  repairs,  &c. 

Deposit  at  bank  .... 


Total 


1812 

1813 

184-1 

£. 

s. 

d. 

£.  s. 

d. 

£.  s. 

69 

7 

O 

68  11 

0 

68  19 

227 

3 

9 

218  16 

0 

224  7 

U 

345 

8 

14 

314  1 

6 

371  8 

5* 

90 

0 

0 

90  0 

0 

90  0 

220 

13 

8 

2G6  7 

1 

422  11 

394 

11 

4 

155  11 

114 

47  7 

2 

17 

9 

n 

17  9 

7] 

17  9 

5 

0 

0 

8 0 

0 

8 0 

o1 

9 

8 

2* 

23  12 

5 

5 19 

2 

10 

0 

0 

81 

0 

0 

76  10 

O 

72  0 

55 

19 

10 

50  10 

11 

37  6 

6 

8 18 

9 

9 7 

0 

133  5 

3$ 

6S 

9 

9 

I09*i3 

G 

119  15 

8 

1,594 

11 

~3* 

1,408  2 

9£ 

1,627  16  3 

The  dues  are  levied  under  the  authority  of  the  Ayr  Harbour  Act,  21st  July,  1835,  the  41st  section  of  which  empowers  the  harbour  company  to 
levy  a charge  of  5d.  per  ton  per  register  oil  British  vessels,  and  Is.  per  tou  on  foreign  vessels ; hut  the  following  is  the  scale  charged : — 


Registered  tonnage,  vessels  uuder  20  tons 
Ditto  ditto  20  and  under  40 

Ditto  ditto  40  and  under  80 

Ditto  ditto  80  and  upwards 


Per  ton. 

• 2W. 


Debt  due  on  the  1st  of  January,  18-16,  2171/. 


No  Signature. 


No.  419. 
Return  of  au- 
thority to  levy  dues. 


GIRVAN. 

No.  419. 

Return  of  Authority  to  levy  Dues,  fyc. 

SfR)  Girvan,  March  11,  1846. 

I have  been  favoured  with  yours  of  the  1th  inst.  The  harbour  of  Girvan,  with  its  anchor- 
age and  shore  money,  belongs,  by  charter  under  the  Great  Seal,  to  the  lands  of  Ballochtone,  the 
property  of  the  Duchesse  de  Coigny,  and  is  maintained  from  time  to  time,  as  is  seen  necessary,  at  her 
Grace’s  expense,  without  reference  to  the  actual  income. 

There  is  no  debt  ranked  against  the  harbour. 

_ , 0 I am,  &c., 

Jo  the  (secretary  "Wm.  A.Wyllis. 

Tidal  Harbours  Commission. 


No.  420. 
Income  and  Ex- 
penditure. 


No.  420. 

Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1843 

[ 1843 

1844 

jHeads  of  Expenditure.] 

1342  1 

1843 

1S44 

Harbour  dues  . 

£.  s.  d. 
58  0 6J 

0 f 
0 p. 

£.  d. 

55  6 0 

j Repairs  and  Works 

£.  *.  d. 
274  16  2 

£.  *.  d. 
283  11  7 

£.  j.  d. 
233  15  10 

W.  A.  Wyllis. 
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BALLANTRAE  AND  DRUMORE. 

No.  421. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Gentlemen,  Rephad,  March  10,  1845. 

In  answer  to  the  communication  which  I had  the  honour  of  receiving  from  you  some  time 
ago,  regarding  the  harbours  of  Drumore  and  Ballantrae,  I am  now  enabled  to  state — 

1st.  Regarding  Drumore  Harbour: — 

The  harbour  and  small  bay  of  Drumore  arc  upon  the  west  side  of  the  bay  of  Luce,  about  four 
miles  from  the  Mull  of  Galloway. 

There  is  no  Act  of  Parliament  relating  to  this  harbour.  A small  pier  or  landing-place  was  built 
at  Drumore  many  years  ago  for  local  accommodation,  and  which  has  been  exceedingly  useful  to  the 
farmers  in  the  neighbourhood  : the  works  now  belong  to  the  Earl  of  Stair,  and  persons  using  them 
pag  small  clues  for  the  use  of  the  works,  little  more  than  sufficient,  in  an  average  of  years,  to  keep 
them  in  repair. 

I have  no  plan  of  the  harbour,  and  am  not  in  possession  of  any  report  on  the  harbour  by  en- 
gineers or  other  officers. 

The  situation  and  capabilities  of  Drumore  Bay,  however,  render  it  particularly  suitable  for  a 
harbour  of  refuge  ; indeed  there  arc  few  situations  where  a harbour  of  refuge  would  do  a greater 
extent  of  good,  and  where  so  small  a sum  would  effect  it. 

The  Mull  of  Galloway  and  adjoining  bay  of  Drumore  are  in  the  direct  course  between  Liverpool 
and  Glasgow,  and  between  the  ports,  on  the  coast  of  Wigtown,  Kircudbright,  Dumfries,  Cumberland, 
and  Lancashire,  &c.,  on  the  one  side,  and  the  ports  of  Belfast,  Glasgow,  and  the  coast  of  Ayrshire  on 
the  other ; and  the  bay  of  Drumore  is  the  daily  resort  of  windbound  vessels  from  all  these  places. 

The  bay  of  Drumore  is  remarkably  easy  of  access,  and  is  sheltered  from  the  prevailing  westerly 
winds.  It  has  also  a peculiar  advantage  in  respect  of  the  tides,  as  the  flow  from  the  mull  continues 
only  three  hours,  while  the  current  outwards  is  nine  hours.  This  makes  it  remarkably  easy  to  loose 
from,  and  induces  vessels  going  up  the  channel  often  to  run  into  Drumore  merely  to  wait  the  tide 
northwards ; as,  from  the  above  peculiarity  in  the  currents,  they  can  loose  out  from  Drumore  and  be  at 
the  mull  to  catch  the  first  turn  of  the  tide. 

The  present  harbour  is,  however,  very  limited  in  extent,  and  only  the  smaller  coasting  vessels 
take  refuge  in  it.  The  larger  vessels  lie  daily  in  the  bay,  but  frequently,  with  strong  south-easterly 
gales,  they  have  been  obliged  to  part  their  cables  and  run  elsewhere  ; whereas,  with  an  extension  of 
the  harbour,  they  would  have  taken  it  with  these  winds  and  been  safe. 

2nd.  Regarding  Ballantrae,  which  is  also  a creek  in  your  district : — 

You  are  aware  there  is  no  erection  at  Ballantrae,  although  a jutting  rock,  under  the  shelter  of 
which  small  vessels  come  in,  affords  great  facilities  for  erecting  a harbour. 

A harbour  at  this  place  would  be  very  useful  to  the  valuable  fisheries  of  herring,  cod,  &c.,  on  the 
coast,  and  also  for  the  trade  of  the  adjoining  country ; and  it  has  also  been  considered  by  the  best- in- 
formed people,  that  if  the  Irish  packet  station  should  ever  be  moved  from  Portpatrick,  Ballantrae 
should  unquestionably  be  adopted  for  that  station  ; combining,  as  it  may  do,  a short  sea-passage  with 
a speedy  conveyance  by  railway  from  that  point  to  Ayr,  Glasgow,  and  Edinburgh,  and.  possessing 
considerable  natural  advantages  for  a harbour. 

A plan  of  a proposed  harbour  has  been  lately  got  by  the  Fishery  Board,  the  estimated  cost  of 
which  is  4800Z.,  and  that  Board  has  agreed  to  build  the  harbour  if  the  half  of  that  sum  is  raised 
by  the  fishers  and  others  interested  locally  in  the  harbour.  It  is  much  doubted,  however,  whether 
these  conditions  can  be  met. 

I am,  &c., 

Geo.  Guthrie. 

The  Collector  and  Comptroller  of  Customs,  Stranraer. 


No.  422. 

Return  of  Income  and  Expenditure  of  the  Harbour  of  Drumore  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1841  | 

1842 

1843 

Heads  of  Expenditure.  | 

1841  1 

1842 

1843 

Tonnage  and  an- 
chorge  dues  . 

£.  a.  J.\ 
50  0 0 

£.  f.  d. 
50  0 0 

£,  ».  d. 
57  0 0 

Collecting  dues  and 
repairing  harbour  . 

£.  a.  d. 
17  0 0 

£.  d. 

107  0 0 

£.  a.  d. 
137  0 0 

Piivate  property  of  the  Earl  of  Stairs. 

John  Semple,  Comptroller. 


LOCH  RYAN. 

No.  423. 

Report  by  Captain  F.  W.  Bechey,  R.N.,  F.R.S.,  on  Loch  Ryan. 

October  1,  1837. 

Loch  Ryan  has  three  places  within  its  harbour  which  have  been  pointed  out  as  fit  stations  for 
the  packets,  viz.,  Finnert  Bay,  Stranraer,  and  Cairn  Ryan;  but  I should  recommend  the  preference 
being  given  to  the  latter.  It  possesses  an  advantage  over  Stranraer,  on  account  of  its  being  nearer 
both  to  Glasgow  and  Lame  by  three-quarters  of  an  hour  each,  which  would  make  an  hour  and  a half 
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difference  of  time  in  the  packet  clearing  the  Loch  ; and  over  Finnert  Bay,  in  consequence  of  that  nlar 
being  too  exposed,  and  so  situated  as  to  require  an  enormous  expense  to  render  it  a secure  anchor6 
age.  Cairn  Ryan,  besides,  with  the  aid  of  a low  light-house  upon  the  point,  may  be  approached  i* 
the  darkest  night  without  hesitation  ; whereas  Stranraer  lies  beyond  an  extensive  spit,  called  the  Scam 
which  would  require  a floating  light  in  addition  to  the  light  upon  Cairn  Point.  ’ 

In  a memorial  of  the  inhabitants  of  Stranraer,  several  objections  have  been  urged  against  Cairn 
Ryan  as  a station,  of  which  the  rough  anchorage,  the  violent  tides,  the  boggy  nature  of  the  "round 
in  the  event  of  a pier  been  required,  nnd  the  limited  space  for  the  erection  of  buildings,  are  the  most 
important. 

I have  considered  all  these  objections,  and  do  not  think  they  obtain  to  any  important  extent 
As  regards  the  rough  anchorage,  the  packets  at  either  place,  Cairn  Ryan  or  Stranraer,  will  equally 
require  the  protection  and  convenience  of  a pier.  The  violent  tides  must  he  by  comparison  only 
as  they  do  not  run  more  than  two  and  a half  knots  per  hour  at  Cairn  Ryan,  and  are  diverted 
from  the  position  in  which  the  pier  would  be  placed,  by  the  points  of  Cairn  and  Claddy.  The 
ground  off  Claddy  Point  has  been  found  to  be  clay,  with  a superstratum  of  sand  and  shingle 
and  there  is  sufficient  space  for  the  erection  of  all  the’ stores  and  buildings  that  will  be  required  upon 
Cladily  Point.  1 

The  memorial  goes  on  to  s’ate,  that  the  pier  already  erected  at  Stranraer  would  be  a great  saving  in 
the  adaptation  of  that  place  to  a station,  whereas  everything  has  to  be  done  at  Cairn  Ryan.  ° 
This  is  in  some  respect  true  ; but  as  the  pier  at  Stranraer  is  dry  at  low- water  spring  tides,  the  advan- 
tage to  be  derived  from  its  present  length  can  he  compared  only  to  the  distance  at  which  the  low- 
water  mark  at  Cairn  Ryan  is  from  the  high-water  line  ; or  about  220  feet  of  pier  to  be  erected  upon  a 
foundation  dry  at  low  water.  1 

In  a letter  of  Mr.  M'Neel,  the  collector  of  the  customs  at  Stranraer,  in  answer  to  some  questions 
which  I put  to  him,  he  states  that  if  Stranraer  were  chosen,  an  increase  in  the  number  of  passengers 
might  be  anticipated;  and  that  an  advantage  would  be  derived  from  an  improvement  in  the  trade  of 
the  place.  But  it  appears  to  me  that  Stranraer  offers  no  inducement  for  passengers  to  travel 
that  route,  except  for  the  purpose  of  meeting  the  packet,  and  they  would  ns  readily  go  to  Cairn 
Ryan  if  the  station  happened  to  be  there ; and  that,  unless  Belfast  were  chosen  as  the  station  on 
the  Irish  coast,  the  packets  would  derive  but  little  benefit  from  any  increase  of  trade,  as  the  articles 
exported  from  thence  would  not  be  shipped  in  the  steamers,  but  continue  to  be  carried  by  coasters  as 
at  Portpatrick.  ’ 

If  Belfast  should  be  chosen  as  the  corresponding  port  with  Loch  Ryan,  the  immediate  commu- 
nication with  that  great  commercial  town  would  perhaps  be  of  great  benefit  to  the  packets,  by  occasion- 
ing an  increase  of  passengers,  many  of  whom  at  present,  objecting  to  the  land  conveyance  to 
Donaghadee,  adopt  the  passage  by  the  Clyde  steamers. 

That  passage  is,  however,  along  and  boisterous  one  in  the  winter,  and  they  would  no  doubt  be  glad 
of  the  opportunity  of  going  direct  from  Belfast  to  Loch  Ryan.  But  this  would  not  be  affected  by  the 
situation  of  the  station  within  the  Loch,  as  it  could  not  matter  whether  they  were  landed  at  Stranraer 
or  Cair  Ryan,  provided  they  could  find  equally  good  accommodation,  which  would  soon  grow  up  at 
Lairu  Ryan,  as  the  demand  for  it  became  apparent. 

Upon  the  whole,  I do  not  perceive  a single  point  in  which  the  public  or  the  mail  conveyance 
could  be  benefited  by  fixing  the  station  at  Stranraer  in  preference  to  Cairn  Ryan  ; but,  on  the  con- 
trary, there  would  be  a disadvantage  in  point  of  time  in  the  packet  quitting  the  Loch,  which  in  thick 
weather  would  be  increased  by  the  caution  necessary  to  be  observed  in  rounding  the  Scaur  shoal. 

■ , oc.  , ?,an  ?s  a . ®P  ten  miles  in  extent,  accessible  at  all  times,  and  one  in  which  vessels  may 
ride  with  all  winds  m perfect  security.  It  may  be  approached  with  safety  either  by  night  or  day,  and 
rn  t!ieaS™°tchrside0Ut  ay  ^ rendered  a hiahIN  desirable  station  for  the  mail  packets  to  go  from, 

nf  tHree  plaC6S  in„the„Loch  wllich  !,ave  been  pointed  out  as  eligible  spots  for  the  embarkation 

S-  passenSers-  &c.;  viz.  Cairn  Ryan,  Stranraer,  and  Finnert  Bay.  Stranraer  is  at 
C “ost  secure  anchorage;  but  as  a pier  must  be  built  in  the  event  of  either  being  selected, 
d j . onseclllence. . A-  Pler  at  Stranraer  would  be  attended  with  less  expense  than  at  Cairn 

,.  n ■’  R a commercial  point  of  view  there  arc  many  reasons  why  that  place  would  be  preferable 
K but  0n  the  ?ther  !ian(]>  there  are  some  serious  objections  to  it.  The  shoal  called  the 
£ ™ Ip- fiLn  “l6®1!  vcssels  entering  at  night  or  in  thick  weather,  and  the  mail  would  have  to  travel 
and  a half’o  tbe  same  distance  back  again  by  water,  which  would  occasion  an  hour 

its  mssarrp  packRt  clearing  the  Loch  ; an  interval  sufficiently  great  to  miss  tlie  Derry  mail  in 

Finnert  al7.mena>  by  which  a day’s  correspondence  with  the  North  of  Ireland  would  be  lost, 

to  be  frenn enter]  in  ■?  ml  68  nearer  entrance  than  Cairn  Bay,  but  the  anchorage  is  much  too  exposed 
substantiaTwortrwhi  , ?te  5 and  t0. render  ifc  a secare  Port  wo»1(1  squire  very  extensive  and 

he  gained  by  its  adoption.' ^ outwei5h  m exPense  tlie  advantage  of  two  miles  only  which  would 

station.  6 1 'ere^°re  no  hesitation  in  recommending  Cairn  Ryan  as  the  fittest  spot  in  Loch  Ryan  for  the 

is  sunnosed  & of  tbe  '“habitants  of  Stranraer,  that  the  foundation  in  Cairn  Bay 

on  the  contrarv  it  his  hp^  a pier  ’ but  * can  hnd  no  good  authority  for  such  an  assertion  : 

and  ourmra'Lnitn^  ? 1 • °,n  an  °CCaS,0U  °f  avessel  bei"S  dug  out,  and  found  to  be  solid  clay; 
moreover  bl onJK  »•  “ the  roads  “""firms  the  experiment.  The  ground  was  tried, 

the  soil  brought un*  ^ ^•fi'1Can  !!  boats,  by  forcing  a tube  several  feet  into  the  ground,  and  examining 
oShfaSfd  K 1 ?S  Stlffclay’  with  a suPerstralum  of  shingle  and  stones, 
end  of  the  niefprppt  l tin  appear,tl,at  Stranraer  has  the  advantage  of  Cairn  Ryan;  for  the  outer 
Another  ! ^ *Unk  lw°  feet  from  the  line  upon  which  it  was  originally  built, 

find  ttere  ^ ma4e‘0  ,Cairn  Bay  an  anchorage,  is  the  rough  riding  vessels 

Wm<J,Which  haS  °n  Several  occasions  forced  vessels  fom  their 

is  Ryan  will  show  that  the  greatest  fetch  the  sea  can  have  in  that  port 

a 3J  £ uid  0*1  1 °r-  ]T'  there  i8  the  shoal  to  break,  in  some  degree,  any 

sea  mat  could  possibly  get  up  m so  short  a distance. 

ha^eSainirfnp'.Ifd1'!  trUe’ been  driven  on  shore  uPon  the  beach  of  the  Cairn  ; hut  Lieutenant  Kelly 
explained  m a satisfactory  manner  how  those  accidents  have  occurred.  It  appears  from'  the  report 
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of  that  officer,  that  no  vessel  properly  found  in  ground  tackle,  and  well  anchored,  ever  drove  on  shore 
during  the  five  years  that  he  has  been  stationed  at  the  port. 

The  tides  also  are  asserted  to  be  violent  at  the  Cairn ; but  I did  not  find  them  so.  By  our  experi- 
ments they  are  only  two  and  a half  miles  per  hour  at  the  anchorage,  and  were  scarcely  felt  upon  the 
bank  in  the  situation  of  the  proposed  harbour. 

Immediately  off  the  Cairn  Point,  and  between  that  and  the  Scaur,  the  stream  ran  somewhat  faster; 
but  this  inconvenience,  if  it  he  one,  would  be  more  felt  by  the  Stranraer  steamer  than  the  others,  as 
she  would  have  to  steam  against  it  a much  greater  distance. 

The  memorial  states  also  that  there  is  a want  of  accommodation  at  Cairn  Ryan  for  storehouses  and 
other  buildings  necessary  to  a packet  establishment ; but  it  will  be  seen  in  the  plan  that  the  level 
ground  about  Claddy  Point  will  afford  all  the  accommodation  in  this  respect  that  can  be  required ; and 
as  regards  any  expense  attending  their  erection,  it  seems  to  me  that  the  ground  may  be  obtained  and 
houses  built  at  less  cost  at  Cairn  Ryan  than  at  Stranraer,  where  the  space  is  already  occupied  by  dwell- 
ing-houses and  stores. 

A mere  extension  of  the  pier  at  Stranraer  to  double  its  present  length,  as  stated  in  the  memorial, 
will  not  aff'oTd  the  requisite  accommodation  to  the  steam-packets,  as  the  harbour  when  formed,  being 
open  to  all  steamers  and  sailing  vessels  trading  to  the  place,  will  require  to  be  enlarged  accordingly. 
In  its  present  state  the  pier  is  in  general  so  occupied  that  a boat  can  scarcely  get  access  to  it. 

I cannot,  therefore,  concur  with  the  memorial,  either  in  the  objections  to  Cairn  Ryan  as  a station 
or  the  advantages  which  Stranraer  possesses  over  it ; but  on  the  contrary,  I am  of  opinion  that  the 
situation  of  Cairn  Ryan  is  so  decidedly  preferable,  on  account  of  its  being  so  much  nearer  both  to 
Glasgow  and  to  the  entrance  of  the  Loch,  that  I do  not  hesitate  to  give  it  the  preference. 

In  order  to  adapt  Cairn  Ryan  to  a station,  it  will  be  necessary  to  erect  a pier  for  the  purpose  of 
landing  and  embarking  passengers,  carriages,  &c. ; for  taking  in  coal  expeditiously,  and  for  ensuring 
the  perfect  tranquillity  of  the  harbour.  In  my  plan  of  this  bay  I have  marked  the  situation  ^hich 
appeared  the  most  advantageous  for  this  purpose ; it  stands  upon  the  bank,  in  from  12  to  14  feet  water 
at  low-water  spring  tides,  and  has  its  entrance  to  the  northward  well  shut  in  from  any  sea  that  may  find 
its  way  into  the  Loch  by  Cairn  Point,  overlapping  the  north-west  point  of  entrance;  it  is  also  out  of 
the  line  of  the  titles. 

If  such  a pier  as  I have  sketched  were  erected,  a slip  might  be  constructed  within  it  upon  which  the 
packets  might  undergo  any  necessary  repairs,  and  thus  obviate  the  inconvenience  of  sending  them  to 
Glasgow  or  Holyhead  for  that  purpose. 

This  situation  has  also  the  advantage  of  a stream  of  water,  which  might  readily  be  conveyed  in  pipes 
along  the  pier  for  the  purpose  of  filling  the  boilers  with  fresh  water. 

It  will  be  necessary  also  to  erect  a low  light-house  upon  Cairn  Point;  but  this  would  be  requisite  in 
either  case,  and  indeed  is  very  much  wanted  under  any  circumstances. 

Loch  Rvau  is  a port  of  refuge  for  numerous  shipping  during  the  winter,  and  not  less  than  360 
vessels  have  been  wind-bound  there  in  the  course  of  that  season. 

The  Corsewall  light  is  an  excellent  guide  to  the  entrance  of  the  Loch,  but  there  it  ceases  to  be  of 
use,  and  the  navigator,  in  the  dark,  turns  up  the  Loch,  in  dread  of  the  Scaur  on  one  side  and  of  Cairn. 
Point  on  the  other,  which  having  deep  water  close  to  it,  gives  no  warning. 

If  there  were  a light  upon  this  point,  which  has  seven  fathoms  water  within  a stone-cast  of  it,  a 
vessel  might  run  boldly  for  it,  and  take  her  berth  under  it  in  perfect  safety  and  in  the  darkest  night. 
The  light  might  also  be  made  to  serve  the  double  purpose  of  pointing  out  the  position  of  the  point 
and  of  giving  warning  of  a too  near  approach  to  the  Scaur,  by  colouring  the  reflectors  in  a line 
drawn  from  the  light-house  to  Cleughan  Heugh  on  one  side,  and  in  a line  leading  to  the  eastward  of 
the  Scaur  Point  on  the  other.  A light-house  18  or  20  feet  high  would  be  sufficient  for  the  purpose. 

In  letter  No.  19  you  will  find,  Sir,  the  opinion  of  Mr.  M‘Neel,  the  collecter  of  the  customs  at 
Stranraer,  with  regard  to  any  improvement  that  might  be  expected  in  the  trade  of  the  port  from 
fixing  the  packet  station  in  Loch  Rvan. 

And  in  No.  20,  the  apparent  advantages  of  Stranraer,  and  disadvantages  of  Cairn  Ryan,  of  which 
mention  has  just  been  made. 

No.  21  contains  the  opinion  of  Mr.  James  M‘Kie,  agent  for  Lloyd’s  in  the  south  of  Scotland,  with 
Tegnrd  to  the  ports  of  Cairn  Ryan  and  Stranraer,  in  which  he  gives  the  preference  to  the  latter.  He 
speaks  of  the  severity  of  south-west  gales  at  Cairn  Ryan,  and  states  that  vessels  driven  from  that 
anchorage  take  shelter  at  Stranraer. 

As  I have  not  referred  to  this  letter,  I shall  merely  mention  in  this  place  that  a vessel  cannot  run 
for  Stranraer  from  Loch  Ryan  with  a south-west  gale,  as  the  course  is  S.S.W . to  the  point  of  the 
Scaur,  and  W.S.W.  afterwards ; and  for  a vessel  to  reach  Stranraer  the  wind  must  be  well  to  the 
northward  of  west,  in  which  direction  from  Cairn  Ryan  the  sea  has  not  one  mile  and  a half  fetch. 

No.  22  is  a letter  from  Lieutenant  Kelly,  R.N.,  referred  to  in  speaking  of  the  bottom  at  Cairn 
Rvan,  and  of  the  vessels  which  have  driven  from  their  anchors  in  that  place. 

No.  23  is  also  from  Lieutenant  Kelly  on  the  same  subject. 

No.  24  contains  the  opinions  of  Mr.  Oliver,  who  has  been  many  years  in  command  of  a revenue 
brig  on  the  west  coast  of  Scotland.  He  considers  Loch  Ryan  a safe  port  to  run  for,  except  in  thick 
weather  with  a northerly  gale,  and  that  a light  is  very  much  required  upon  Cairn  Point.  He  doubts 
the  possibility  of  a vessel  crossing  from  Loch  Ryan  to  Larne  in  a heavy  W.S.W.  gale,  but  has  no 
doubt  but  that  the  passage  might  be  accomplished  in  a moderate  gale  by  steam-vessels  of  the  class  of 
those  at  Milford.  He  also  doubts  the  possibility  of  a steamer  clearing  Loch  Ryan  with  a heavy  north- 
west gale  and  flood  tide.  You  will  find  also,  Sir,  the  opinion  of  this  officer  on  the  safety  of  approach- 
ing Larne,  and  on  making  the  passage  across  the  north  channel.  He  states  also  that  Cairn  Ryan  is 
a safe  anchorage,  and  that  it  rarely  occurs  that  a com munication  with  the  shore  cannot  be  kept  up. 

No.  25  contains  the  opinions  of  Sir  J.  Reed,  BaTt.,  commanding  a revenue  cruiser  also;  they  are  on 
the  same  subject  and  similar  to  those  of  Mr.  Oliver,  but  more  favourable  to  the  port  of  Loch  Ryan 
and  to  the  passage  across  to  Larne. 

No.  26  was  furnished  at  my  request  bv  the  master  of  the  Maid  of  Galloway,  a sleam-vessel  trading 
between  Stranraer,  Whitehaven,  and  Belfast.  It  contains  his  answers  to  the  same  questions  as  were 
put  to  Sir  J.  Reed  and  Mr.  Oliver.  They  are  more  favourable  still  to  the  port  of  Loch  Ryan  and  the 
practicability  of  effecting  the  passage  across  to  Larne  at  all  times,  and  to  the  safety  of  approaching 
that  port  in  all  weathers. 
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He  states  the  average  length  of  the  passage  of  his  vessel  from  Stranraer  to  Belfast  to  be  five  hours 
and  a half,  and  that  with  a W.S.W.  gale  it  might  be  seven  or  eight  hours. 

No.  27  is  from  Lieutenant  Keily,  R.N.,  and  already  referred  to  in  speaking  of  the  anchorage  at 
Cairn  Ryan.  In  this  letter  he  states  the  reason  why  the  steamers  failed  in  getting  round  Corsewall 
Point  and  remained  at  Loch  Ryan  with  a northerly  gale,  in  answer  to  questions  which  I put  to  him  in 
consequence  of  it  being  asserted  that  some  steam-vessels  had  failed  in  their  attempt  to  get  out  of  the 
Loch  with  a northerly  gale.  This  letter  also  contains  a statement  of  the  number  of  vessels  which 
took  shelter  in  Cairn  Ryan  in  1835  and  1836. 


STRANRAER. 

No.  424. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Gentlemen,  Town  Clerk's  Office,  Stranraer,  March  19,  1845. 

With  reference  to  the  Secretary  of  State’s  circular  dated  1st  ultimo,  calling  for  farther  information 
respecting  harbours,  I beg  to  send  you  herewith  a survey  or  chart  of  Loch  Ryan,  lithographed  from 
the  Admiralty  plan  by  Commander  Robinson,  in  1829.  And  when  I add  that  I am  net  aware  of  any 
reports  made  by  engineers  or  other  officers  respecting  this  port  or  harbour,  or  any  complaints  made 
thereanent,  I think  I comply  with  the  .terms  of  the  circular,  so  far  as  this  harbour  and  port  are 
concerned. 

I remain,  &c., 

William  Black,  Tovm  Clerk. 

The  Collector  and  Comptroller  of  Customs,  Stranraer. 


No.  425. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income.  | 

1841 

1842 

1843 

Heads  of  Expenditure.  ! 

1841 

1842 

1843 

Total  income  by  dues 

£.  *.  d. 
170  1 4 

£.  *.  d. 
147  15  4 

£.  j.  d. 
120  10  0 

Repairs  of  harbour  . 

£.  *.  d.\ 
25  5 1 j 

£.  r.  d. 

119  9 2 

£.  t.  i 
17  6 6 

Dues  levied  by  custom  and  authority  of  municipal  corporation. 

John  Semple,  Comptroller. 
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PORTPATRICK. 


No.  426. 

Examining  Commissioner— Captain  Washington,  R.N.,  F.R.S. 

Present : — Captain  Hawes,  R.N.,  Superintendent  of  H.  M.  Mail  Packets  ; Mr.  Alexander  M'Neel, 

Treasurer  and  Secretary;  Mr.  J.  Murdock,  Clerk  to  the  Commissioners;  Mr.  James  Finlay,  Resident 

Engineer;  Mr.  W.  Wallace,  Mate  of  H.  M.  S.  Asp ; Mr.  James  Gillespie,  Hugh  CraW 

ford. 

[Detailed  plans  of  the  harbour,  by  Mr.  J.  Finlay,  on  the  scale  of  20  inches  to  a mile,  showing  the 
soundings,  were  laid  on  the  table.] 

Mr.  A.  M'Neel,  Treasurer  and  Secretary,  stated : — That  the  Harbour  Commission  was  con- 
stituted under  the  Act  1 Geo.  IV.,  cap.  112,  (1820)  which  named  15  of  the  neighbouring  landed 
proprietors  as  Commissioners;  since  that  time  11  vacancies  had  occurred  by  death,  which  had  not 
been  filled  up ; three  members  form  a quorum,  and  they  all  sign  the  minutes  of  meetings.  Read  the 
last  minute  of  the  Board  and  the  Resident  Engineer’s  report,  containing  representations  as  to  the 
defects  of  the  harbour,  namely,  the  want  of  dredging  and  the  removal  of  stones,  which  had  been 
repeatedly  transmitted  to  the  Treasury. 

The  Commissioner. — I have  to  request  that  copies  of  the  last  minute  and  of  the  Engineer’s  report 
may  be  transmitted  to  the  Tidal  Harbours  Commission  in  London. 

Mr.  M'Neel. — Copies  shall  be  sent.  Submitted  accounts  from  the  beginning  of  the  Government 
works  and  furnished  abstracts  of  the  same — the  total  sum  received  from  the  Exchequer,  including 
10,000/.  voted  in  1843,  was  170,601/.  15s.  9 \d.  The  accounts  are  audited  by  the  Commissioners  and 
also  by  the  Treasury  auditors.  There  had  been  no  occasion  for  correction  in  the  accounts  since  the 
commencement  in  1821.  The  secretary’s  salary  is  in  arrear  years.  A collection  was  made  at  all 
church  doors  for  Portpatrick  in  1831.  The  passengers,  &c.,  carried  by  the  steamers  yield  an  annual 
revenue  of  about  1000/.,  and  the  number  of  letters  assorted  at  Portpatrick  post-office  weekly,  is  about 
6,600,  but  this  is  not  above  one-tenth  part  of  the  mails  sent  through  Portpatrick ; the  mail-bags 
average  daily  about  6 cwt.  But  in  judging  of  Portpatrick,  it  is  not  the  present  returns  that  should  be 
looked  to  as  a proper  criterion  of  its  merits  as  a packet  station,  but  to  what  these  might  fairly  be 
estimated  at,  were  railway  communication  carried  on  there,  and  proper  mail  packets  established. 

The  old  pier  of  Portpatrick,  which  still  stands  good,  was  completed  in  the  year  1774,  at  an  expense, 
it  is  said,  of  30,000/.  Portpatrick  is  a very  old  and  favourite  packet  station  ; for  from  a very  remote 
period  the  mails  were  carried  here  in  smacks,  at  ihe  rate  of  10s.  6 d.  a trip.  Indeed,  the  great  natural 
advantages  of  Portpatrick  over  every  other  place  on  the  Scotch  side,  as  a packet-station,  are  obvious 
and  felt  by  all  practical  men  from  its  proximity  (and  short  sea-passage  of  19  miles)  to  Ireland,  and 
from  the  concurrent  and  favourable  working  of  the  tides  in  connection  with  the  prevailing  south-west 
gales ; by  which  a vessel  can  in  less  than  one  half  tide,  cross  over  into  comparatively  smooth  water  on 
the  weather  shore,  and  thus  secure  a passage  in  all  weathers  ; whereas  from  everywhere  else  in  violent 
adverse  gales,  a full  tide  is  run  and  the  smooth  water  on  the  opposite  coast  is  not  yet  attained.  Nor  is 
Portpatrick  less  favourably  situated  in  north  and  north-west  gales. 

In  fogs  tco,  Portpatrick  has  a decided  advantage  over  inland  bays  and  low  land,  for  here  (at 
Portpatrick)  with  its  deep  water  and  bold  coast,  a vessel  in  the  most  dense  weather  can,  by  signal 
guns  from  the  shore,  fearlessly  approach  and  enter  the  harbour  with  safety. 

Mr.  J.  Murdock,  Clerk  to  the  Commissioners  from  its  formation  in  1820,  when  by  Act  of  Par- 
liament Portpatrick  became  a government  harbour.  His  duty  is  to  keep  the  minutes  of  proceedings. 
Submitted  the  original  minutes  duly  signed  by  all  the  Commissioners  present.  Sir  Andrew  Agnew, 
Bart.,  is  one  of  the  Commissioners.  Witness  pays  all  workmen  ; in  1825  as  many  as  800  were 
employed ; now  only  25  men.  His  own  salary  is  in  arrear  for  4 years.  Has  received  the  printed  list 
of  queries,  and  will  supply  written  answers. 

Commissioner. — As  far  as  a cursory  inspection  will  enable  me  to  judge,  the  minute  and  account- 
hooks  are  kept  in  good  order  and  duly  signed. 

Mr.  James  Finlay,  Resident  Engineer  on  the  works  for  three  years.  Before  coining  to  Portpatrick 
was  employed  at  Hartlepool  for  9 years.  Carried  on  works  under  Sir  John  Rennie  on  the  Angelom 
works  and  at  Glamford  Brigg.  Produces  plans  in  detail  of  the  harbour,  with  soundings  taken  by 
himself  in  1846.  Some  sewers  empty  into  Portpatrick  harbour.  A breach  was  made  in  the  south 
pier-head  in  1839,  and  great  damage  was  done  to  the  south-sea  slope,  both  of  which  were  repaired 
with  great  trouble.  No  dredgers  had  been  employed  in  the  harbour,  but  it  had  been  deepened  15 
inches  with  the  spoon  and  hag;  there  is  a certain  filling-up  from  the  sewers  of  the  village;  from 
seaweed,  and  from  the  soil  brought  down  from  the  hills  in  heavy  rains,  but  there  is  no  great  accumu- 
lation ; the  shingle  on  the  beach  is  whinstone  as  are  the  rocks  around.  The  stone  with  which  the 
piers  were  chiefly  hearted  was  brought  from  just  to  the  southward  of  the  harbour ; in  quarrying  it  the 
rubbish  was  shot  through  a gulley  into  the  sea;  is  of  opinion  that  this  rubbish  was  not  washed  round 
into  the  harbour  ; one  portion  is  a shingle  and  sandy  beach  on  which  vessels  are  laid  to  examine  their 
bottoms.  Prior  to  1820  the  only  work  here  was  the  old  stone  pier,  extending  200  feet  in  a N.E. 
direction,  built  in  1777  ; it  is  a nearly  upright  wall  having  only  5 feet  batter  and  faced  with  ashlar  free- 
stone; it  had  a landing  slip  to  seaward  which  has  been  washed  away.  A lighthouse  50  feet  high  was 
also  built.  In  1820  the  new  works  were  begun  by  running  out  the  south  pier  430  feet  in  a S.W.  iW. 
direction,  with  a jetty  projecting  at  right  angles  to  the  N.W.  75  feet;  the  sea-slope  of  the  south 
pier  extends  up  to  the  top  of  the  parapet-wall,  and  was  built  at  first  with  a slope  of  less  than  1 to  1 ; 
all  that  part  most  exposed  at  the  pier-head  was  washed  away  to  the  southward  and  filled  up  the  angle. 
Till  within  the  last  2 years  a constant  breaching  of  the  glacis  has  been  going  on,  from  the  outer  point 
where  the  circular  head  springs,  but  the  sea  now  appears  to  have  formed  its  own  slope.  The  stones 
aid  down  in  the  angle  of  the  south  pier  were  lifted  by  the  sea,  and  served  as  battering-rams  to  breach 
he  pier.  The  inner  quay -walls  have  a batter  of  10  feet  in  a height  of  30  feet;  they  are  built  partly 
of  freestone  from  the  Clyde,  Renton  Quarry  near  Dumbarton,  Anglesea  limestone,  and  faced  with 
•Port  St.  Mary  limestone.  The  lighthouse  was  built  in  1834,  and  lighted  till  the  heavy  gale  of  7th 

4 C 2 


Appendix  C. 
Portpatrick. 
No.  426. 

Evidence  taken  on 
the  22nd  Oct.,  1846. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


560  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

Appendix  C of’ J annary,  1839,  since  which  it  has  remained  unlighted,  owing  to  the  difficulty  of  acres*  :»  - , 

weather.  3 t0  u ln  heavy 

Portpatrick.  Mr.  Murdocii— Iii  reply  to  questions  from  the  Commissioner,  stated  that  he  believed  th  h 
No.  426.  the  Pier  was  founded  out  of  the  straight  line;  as  the  works  grew  up  above  low  water  thi7»  i-°f 
Evidence  taken  on  covered,  and  the  stones  were  set  a little  back  in  steps  in  order  to  regain  the  line  and  th  • . 
the  22nd Oct.,  18*16.  believed  they  had  not  such  a firm  bearing  one  upon  another  as  to  enable  them  to  resist  th  h i 'S 
the  sea,  and  when  in  the  gale  of  January,  1839,  the  waves  came  in  very  heavily  the  * ' °C  < °f 


way. 

Mr.  Finlay. — The  works  of  the  north  pier  were  carried  on  at  the  same  time.  Henry  was  th  fi 
resident  engineer  employed  on  the  works,  and  he  was  succeeded  by  David  Logan  in  1829  The 


of  the  level  of  low  water,  and  the  jetty  which  projects  at  right  angles  to  within  8 feet  of  the 
level,  and  so  they  now  remain.  The  south  pier  jettv  was  finished  in  October,  1831  ■ the  smith  L- 
April,  1832,  and  was  breached  by  the  hurricane  of  7th  January,  1839:  the  width  betvSn  iff T 
heads  is  270  feet : if  the  works  were  completed  the  width  of  entrance  between  the  jetty  ends  would  hi 
170  feet.  He  would  recommend  to  complete  the  north  pier-head  to  6 feet  above  hi<>h  water  mZl 
but  to  remove^  the  north  jetty,  as  it  is  in  the  way  of  vessels  entering,  and  the  inner  breakwater  answer’ 
the  purpose  of  quieting  the  north  harbour.  There  is  a depth  of  26  feet  at  the  pier-heads  allow  Z,  ’ 
springs,  which  suddenly  deepens  outside  and  causes  a heavy  break  of  sea  across  the  entrance  in  blow 
mg  weather ; at  the  jetty  ends  the  depth  is  20  feet ; between  M'Cook’s  Craig  and  the  old  nier  nr 
from  Doran  rock  across  to  the  end  of  old  pier  the  depth  is  only  5 feet,  and  as  little  as  34  feet  a *W 
distance  farther  in;  this  portion  is  called  the  bar,  all  of  which  should  be  removed  to  the  depth  of  7 fPPi 
least,  8 leet  would  be  better ; to  cut  a channel  100  feet  wide  to  a general  depth  of  7 feet  at  low  water  would 
require  to  excavate  1 1 000  cubic  yards  of  soil ; this  might  be  done  and  carried  away  at  Is.  per  cubic  var.l 
or  at  a total  cost  of  550/.  The  range  of  tide  is  1 5 feet  on  springs,  and  9 feet  at  neaps,  or  it  rises  on  neaps 
to  12  feet  above  low  water  springs ; a tide  scale  is  placed  at  the  north-east  angle  of  the  harbour,  and 
the  zero  of  low  water  is  2 feet  3 inches  below  the  top  of  the  landing  of  the  stair  in  nortl.  harbour,  or 
22  feet  below  the  top  of  the  coping  of  south  pier ; a tide  register  has  been  kept  for  the  last  three 
years.  There  is  a crane  on  the  pier  proved  to  lift  7 tons.  After  three  years  experience  at  Portpatrick 
is  of  opinion  that  the  chief  things  to  be  done  are:— 1.  To  dredge  the  harbour,  as  recommended  by 
Mr.  James  Walker,  to  a depth  of  7 feet;  and  to  remove  the  puddle  dyke  which  runs  along  the  whole 
length  of  the  south  pier,  as  well  as  the  accumulation  of  stones  off  the  old  quay-end  which  narrow 
the  navigable  channel  next  to  nothing,  and  cause  much  risk.  2.  To  build  up  the  north  pier  and 

end  Pof  tV'h0  t feCt  aLb°y\hish  S'  T°  CXCavate  a tidal  basi"  of  4 acres  «teni  au£  east 

„ . / hSA  larbour’  wb,cl,be  deepen  to  10  feet  at  low  water;  with  an  80  feet  width  of  entrance. 

Has  bored  the  ground  and  finds  there  could  no  difficulty  in  accomplishing  it;  it  is  clay  generally  with 
rock  in  parts;  the  site  is  of  no  great  value;  stone  for  the  hearting  of  the  works  is  to  be  had  in  abun- 
ance  on  the  spot ; the  ashlar  facng  must  come  from  the  Clyde.  He  estimates  that  45,000/.  would 

f-  7 ealle,d  the  British  and  Irish  Union  is  said  to  be  about  to  be  laid  down  to 
rortpatrick,  but  cannot  say  when. 

BaSS7m^A,’r’Il'N,'rHaS,!’een  lea,s  res:dent  Portpairick  a.  superintendent  of  H.  M. 
SS  , “f  1 BPeaklng  the  harbour  me,  be  taken  without  difficulty,  eteept  in  very  dark 

J =|  ‘ ; k"  h‘,teal  esf  w5™.  m '**  present  state,  it  would  not  be  prudent  at  all  times  to  run  in. 

nuarl.rfln  T tS,tr’  shoul5  n”‘  e"ler  untn  tl,ere  is  waler  into  the  north  basin,  vis.,  after  first 

oort  on  thi  fm!  *»»  be  made  with  great  regularity.  It  is  the  neatest 

on|v-  in  nmcc  th  r •’  ° ejin=  tbe  shortest  sea  distance,  and  lying  immediately  opposite,  the  vessel  has 
3ie  lee  shall  I?  djrectly  contend  with  The  Scotch  coast  is  generally 

sooner  effected  in  JhiL  mS  tbe  fiuSt  ba  f °f  tbe  v.oyaS?  is  the  main  difficulty,  and  which  of  course  is 
havin"-  a clear  hold  l passa&a  jban  any  odier>  being  the  shortest  in  this  channel.  Portpatrick 
weather  or  £L’cb  S,S°r!LWl.th  deSP  wa,er„  ll0me  to  the  P'^r  heads,  no  detention  ever  arises  in  thick 
vicinity  nur  ILL.  1 S,tbf  d?nse  loSs  ln  September  last,  when  many  steamers  ran  on  shore  in  this 
the  hen’  wrirfi  i”a  f tbe,r.PafsaS:e  at  the  usual  average,  and  by  means  of  a few  signal  guns  and 
a heavy  * 3 !u  ih®  liarb°ur  ln  safety,  and  without  detention.  There  is  certainly  at  limes 

this  haJnotseri  .n.lTlff  t°j  .tbe  ba*bour>  particularly  at  the  first  break  of  the  ebb  tide,  but  in  reality 
0-rgat  re*nilarifv  1I.JL  7°  ^ bf  of.dle  station.  It  is  manifest  the  mails  have  been  carried  with 

to  sea  and  nerfn’rm  Lo  e"’°  0n  y ^ days  in  tile  last  five  years  that  the  packet  has  not  been  able  to  put 
from  a swell  of  t ho  <•»  ^°ya8e  ’ and  on  an  average,  about  three  occasions  a-year  that  she  had  to  wait, 
packets  which  ire  nnl  & p,wvi.tranCe'  *n  adverse  gilIes  l°ss  of  time  occurs  from  want  of  power  of  the 
with  the  head  sea  in  5 bo^erPoweri  and  in  heavy  S.W.  gales,  from  their  inability  to  contend 
when  to  set  on  A if  1 fR°,Ut.;  11  ls  necessary  to  stand  on  the  pier  and  watch  a smooth  to  direct  them 
these  from PESS£ut  without  difficulty-  The  shortest  passage  made  by. 


and  tl^Tono-esthi  adtl  In  jfi.  2b,'  llm:  Tbe  average  in  summer  2h.  35m.,  in ‘winter  3h.  5m., 
steamer  would  make  th  1 Sa  CS  but  tb's  does  not  occur  more  than  once  in  the  year.  An  efficient 
wSeTwouW aclffi  I^40m-  The  harbourin  its  present  size,  if  deepened  to8  feet  low 

“°.  tr ,0  tag  ov.r.11,  snfficieml,  large  for  m.il 


purposes  only  Great  inenn  of  fr,m  110  reett0  Hb  leet  long  overall,  sufficiently  large  tor  man 

puddle  dyke7  which  ruis' Tr  in"'^  some  risk  arc  felt  from  the  fool  state  of  the  harbour;  theold 
old  quay  end  n-reatle  P S01‘t^  P'er.  ar*d  the  accumulation  of  stones  and  sand  off  the 

basin  whicfhaffcrm.rarrr  th'Ch“Ml.  “lJ  general  silting  up  at  the  mouth  of  the  north 
and  makes  it  necessary  in  d"  W+lb  y feet  water  over  jt  at  Io'v  water,  is  a serious  obstruction, 

£irote'f£“7^ 

trh„’r  amtltrjth"^  iS  tbh“ 

etriki„g\7irt7?^r,t^ 

iv  minor  alterations,  tend  to  rectify  this.  Neither 


str  k nrr  nminct  ik„  • . . J * uu  exists  in  tne  narDour  in  iv . *v . gaieu, 

moored  "r'he  erpefin  y*  ls.£ur.ned  ’nt0  north  basin,  and  obliges  the  packets  to  be  securely 

the  round  head  to  thP  north6  "ortbp‘®r  wouId>  with  a few  minor  alterations,  tend  to  rectify  this.  Neither 
a confused  sea  i n t hi  "ml  **  ProPosed  Jetty  should  he  built  up  : both  would  tend  to  produce 


inland"  to^  form  e,  d ?eP  waler»  & fathoms  ne’ar'the  lfera,“cluld7e‘rtaTniy  be  carried 

entrance^  o[  Z ZrhT  T ^ basin>  and  !t  W01lld  be  an  important  advantage  to  shelter  the 
SStK  of  Don  Sr  A°Ut  thref  poi“te»  S.W.  by  S.  to  W S.W.,  leaving  iTopen  only  in  the 
Seeing  what  has  been  ‘stance  19  miles.  No  sea  of  any  amount  could  arise  from  so  short  a fetch. 
° complished  by  these  packets  under  difficulties,  and  from  my  personal  expe- 
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rience  on  this  coast  during  the  last  three  winters,  I am  clearly  of  opinion  that  the  passage  between 
Portpatrick  and  Donaghadee  can  be  made  in  a much  shorter  space  of  time,  and  maintained  with  more 
certainty  and  regularity,  than  between  any  other  two  points  in  this  channel. 

Mr.  W.  Wallace,  examined  : — Is  mate  of  the  “ Asp"  steam-packet;  the  commander  is  sick  and 
unable  to  attend.  Has  been  30  years  at  sea  and  10  years  on  this  station  ; daring  that  period  no  damage 
has  occurred,  and  has  only  missed  making  the  passage  one  day  in  five  years.  Obliged  to  check  the  vessels 
round  with  hawsers  in  hauling  out  of  the  north  harbour;  at  low  water  they  strike  on  the  bar,  in  blow- 
inn- weather  cannot  venture  to  enter  at  low  water  but  wait  till  half-tide;  in  foggy  weather  a bell  is 
run°-  and  a gun  fired  as  signals.  The  approaches  to  the  port  are  regular;  vessels  are  never  stopped  by 
fogs.  Loch  Ryan  would  be  more  difficult  to  make.  Six  years  ago  the  “Jane  Gordon,”  of  Ayr,  laden 
with  limestone,  was  wrecked  north  of  the  pier.  The  shortest  passage  made  was  2 hours  3 minutes 
in  1833,  the  longest  11  hours  30  minutes  on  the  31st  of  December,  1833,  in  a gale  from  S.  W.  to 
N.W.  It  is  the  common  practice  in  S.  W.  gales  to  set  the  lug  sail  and  steer  across  till  they  make  the 
Maidens,  then  steam  up  to  Donaghadee  in  smooth  water  under  the  lee  of  the  land;  the  first  six  miles  are 
the  worst  of  the  passage.  In  S.  E.  gales  they  carry  on  till  they  get  down  as  far  as  Gurnet  Point.  The 
vessels  want  power;  they  are  only  of  50  horse  power  and  97  feet  long.  Agrees  with  ali  former  wit- 
nesses in  saying  the  harbour  wants  to  be  deepened  and  the  puddle  dyke  removed.  This  latter  is  very 
much  in  the  way,  as  it  extends  along  the  whole  length  of  the  south  pier  at  about  70  feet  from  it,  and 
narrows  the  outer  harbour  about  one  quarter  of  its  whole  width. 

Hugh  Crawford. — Foreman  of  works,  and  has  been  employed  on  them  11  years.  Remembers  the 
breach  being  made  in  the  south  pier  in  the  heavy  gale  of  1839.  A block  of  whinstone  of  17  tons 
weight  was  laid  down  on  the  sea  face  of  the  south  pier  in  1835  and  has  since  been  moved  by  the  sea. 
Concurs  with  all  said  by  former  witnesses  as  to  the  state  of  the  harbour. 

Mr.  James  Gillespie. — Has  been  50  years  at  sea  and  acquainted  with  Portpatrick  from  his  youth. 
Agrees  in  opinion  that  this  harbour  is  easy  to  take.  There  has  been  great  improvement  in  the  holding 
ground.  Commanded  a steamer  from  Stranraer  to  Glasgow  for  10  years.  Loch  Ryan  is  a fine 
harbour;  but  could  get  out  of  Portpatrick  this  day  in  a heavy  N.  W.  gale  when  could  hardly  have 
made  the  passage  from  the  Loch.  Last  year  the  steamer  could  not  sail  from  Loch  Ryan  when  the 
mail  packet  made  the  passage.  Deepening  the  harbour,  removing  the  puddle  dyke  and  making  a 
tidal  basin  would  be  a great  benefit  to  the  place. 

P.  S.  Among  other  instances  of  the  value  of  the  harbour,  it  may  be  mentioned  that  on  the  24th  October* 
1846,  the  steam-packet  at  Portpatrick  with  the  defective  (50  horse)  power,  made  her  regular  passage 
to  and  from  Donaghadee  in  3i  hours  each  way  ; while  on  the  same  afiernoon  the  Scotia,  new  steamer 
of  80  horse  power  from  Ayr,  made  Loch  Ryan,  but  was  unable  to  reach  the  shore,  and,  drifting  from  her 
moorings,  she  was  obliged  to  keep  steaming  the  best  way  she  could  through  the  loch  during  the  entire 
night,  without  being  able  to  effect  a landing  until  8 a.m.  the  following  morning. 

A.  M‘N.  i 


An  Account  of  Charge  and  Discharge  hchoe.cn  the  Commissioners  for  Improving  and  completing  the 
Harbour  of  Portpatrick , in  Scotland , under  the  Act  1 Geo.  IV.,  cap.  112,  and  the  Right  Hon. 
the  Lords  Commissioners  of  Her  Majesty's  Treasury. 


Charge. 

Discharge. 

I.  Sums  received  from  the  Ex- 

£. 

s. 

d. 

I.  Management,  Postages,  Tra- 

£. 

s. 

d. 

chequer,  including  10,000/., 

veiling  and  incidental  ex- 

voted  i n Session  1 8 43,  accord- 

penccs  

18,093 

8 

81- 

ing  to  Mr.  Walker’s  Estimate 

165,442 

0 

0 

II.  Machinery  and  materials  . 

46,292 

IS 

II.  Interestaccruedon  balances 

2,690 

13 

6 

III.  Labour  and  workmanship 

III.  Receipts  for  furnishings 

(Day-work)  .... 

59,630 

3 

6* 

and  work  to  II.  M.  steam- 

IV.  Labour  and  workmanship 

packets  at  Portpatrick  . 

337 

10 

1 

(Measure  and  piece-work)  . 

9,631 

12 

10^ 

IV.  Proceeds  of  sales  of  old 

V.  Houses  and  other  buildings 

1,360 

11 

7 

materials  and  machinery 

2,131 

12 

21 

VI.  Shipping  and  freights 

15,855 

H 

3 

VII.  Rent  on  quarries 

VIII.  Purchase  of  lands  and 

14,841 

2 

IQ* 

rents 

1,490 

16 

6 

IX.  Remuneration  to  Mr.  Hull 

500 

O 

0 

Balance  remaining  in  the  Com- 
missioner’s hands,  J2th 

167,696 

6 

1 

October,  1846  .... 

2,905 

9 

8* 

£170,001 

15 

9i 

£170,601 

15 

9* 

Alex.  M'Neel,  Treasurer. 
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No.  427. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Gentlemen,  Portpatrick,  March  18,  1845. 

In  answer  to  your  communication  of  the  4th  February  last,  requesting  to  be  informed  of  such 
particulars  as  I can  supply  respecting  the  harbour  of  Portpatrick,  and  as  are  required  by  Mr. 
Manners  Sutton’s  circular  of  the  1st  February,  calling  for  a “return”  (in  pursuance  of  an  address 
of  the  House  of  Commons  of  the  9th  August  last  to  the  Queen)  “ relating  to  the  harbours  and 
havens  in  the  United  Kingdom,  staling  the  tales  of  the  several  Acts  of  Parliament,  and  Charters  and 
Commissions  under  which  the  commissioners  (or  other  persons)  have  acted  and  now  act;  ulso  copies 
of  all  maps  of  the  harbour  or  port  in  their  possession,  and  of  all  reports  made  by  engineers  or  other 
officers  respecting  the  port  or  harbour,  together  with  copies  of  any  complaints  made  to  the  com- 
missioners of  the  several  harbours  arid  ports  of  the  delects  of  the  said  harbours ; ” I beg  leave  to 
inform  you,  with  regard  to  the  harbour  of  Portpatrick,  that  the  authority  under  which  the  com- 
missioners have  acted,  and  now  act,  is  the  ‘‘Act  1 Geo.  IV.,  cap.  112,”  intituled  “An  Act  for 
improving  and  completing  the  Harbour  of  Portpatrick,  in  Scotland,  so  as  to  render  the  same  a more 
fit  situation  for  His  Majesty’s  Packets.” 

I heg  leave  also,  herewith  to  send  you  a map  of  the  harbour  and  of  part  of  the  town  of  Portpatrick, 
in  so  iar  as  the  harbour  works  have  been  executed.  With  regard  to  reports  made  by  engineers  or 
other  officers,  respecting  the  port  or  harbour  of  Portpatrick,  I must  refer  you  to  the  eminent  civil 
engineers,  Sir  John  Rennie  and  Mr.  Walker.  As  to  any  complaints  made  of  the  defects  of  the 
harbour  and  port  of  Portpatrick,  I am  not  aware  of  any  other  than  the  general  remark,  which  is 
obvious  to  all  who  are  acquainted  with  Portpatrick,  that,  with  such  great  depth  of  water  at  the  entrance 
of  the  harbour,  deepening  and  excavating  inshore,  for  which  there  is  ample  space,  as  will  be  seen  by 
the  accompanying  map,  would  render  Portpatrick  a most  safe  and  commodious  harbour,  even  as  a 
harbour  of  refuge. 

Portpatrick,  from  its  proximity  to  Ireland,  and  from  the  peculiarly  favourable  working  of  the  strong 
currents  or  tides,  in  connection  with  the  prevailing  winds,  and  from  the  great  depth  of  water  close 
inshore,  has  great  natural  advantages  over  every  other  locality  as  a packet  station.  It  was  chiefly 
these  circumstances  that  in  the  year  1820,  when  the  matter  was  referred  to  them,  that  decided  the 
Elder  Brethren  of  the  Trinity  Board,  London,  in  favour  of  Portpatrick.  And  steam-packets  have  now 
been  stationed  at  Portpatrick  for  the  last  twenty  years ; and  although  the  harbour  works  are  still 
incomplete,  no  accident,  arising  from  the  state  of  the  harbour,  has  ever  occurred  to  these  packets 
during  that  long  period.  These  packets  have  only  50  horse  power  ; yet,  for  the  last  three  years, 
they  have,  I believe,  only  once  missed  making  a daily  passage,  which  is  generally  effected  in  two  hours 
and  a half.  But  the  harbour,  which  is  capable  of  being  deepened  and  enlarged  by  docks  and  other- 
wise, inshore,  to  any  extent,  at  a comparatively  small  expense,  is  fit,  in  its  present  state,  of  accommo- 
dating steam-vessels  of  100  horse  power.  And,  besides,  in  the  case  of  a general  war,  or  of  a civil 
commotion  in  Ireland,  contingencies  which  it  is  to  be  hoped  may  never  happen,  hut  events,  the  bare 
possibility  of  the  occurrence  of  which  no  Government  is  well  entitled  to  disregard, — the  shortest  sea 
passage , as  in  the  case  of  Portpatrick,  and  as  a directly  connecting  link  between  the  north  of  England 
and  of  Ireland,  must,  in  a national  point  of  view,  be  ever  of  paramount  importance.  For  it  would 
thus  secure,  by  Portpatrick,  a short,  speedy,  certain,  safe,  and  economical  sea  communication  between 
these  kingdoms,  in  the  most  critical  times  and  tempestuous  weather,  of  one  hour  and  thirty,  or  one 
hour  and  forty  minutes. 

I am,  &c., 

J.  Murdoch. 

The  Collector  and  Comptroller  of  the  Customs 
of  the  Port  of  Stranraer,  Wigtmvnshire, 


No.  428. 

Report  by  John  Smeaton,  Esq.,  C.E.,  F.R.S.,  on  the  Capabilities  of  and  improving  the  Harbour  of 
Portpatrick. 

Austhorpe,  May  18,  1770. 

, . harbour  of  Portpatrickis  generally  esteemed  the  nearest  port  in  Great  Britain  to  Ireland, 

being,  it  is  said,  but  about  seven  leagues  from  the  harbour  of  Donagbadee,  upon  the  coast  of  Ireland, 
and  which  is  almost  right  opposite.  On  account  therefore  of  the  shortness  of  the  passage,  it  becomes 
a very  desirable  object  that  the  harbour  of  Portpatrick  should  be  rendered  safe  and  commodious  for 
such  vessels  as  are  best  adapted  to  carry  the  packets,  passengers,  carriages,  horses,  cattle  and  goods, 
between  the  two  kingdoms ; and  on  this  head  I am  advised  that  nothing  less  than  vessels  of  40  tons 
drawing  8 feet  of  water,  and  constructed  upon  proper  principles  for  sailing,  will  be  fully  adequate  to 
this  purpose. 

This  harbour  of  Portpatick  is  at  present  entirely  in  a state  of  nature,  a small  platform  for  the  more 
commodious  landing  and  shipping  of  passengers,  &c.  excepted  ; and  indeed  it  has  many  natural  advan- 
tages, being  very  easy  of  access,  and  of  sufficient  depth  to  ride  the  vessels  proper  to  be  employed  afloat 
at  low  water,  and  to  protect  them  from  storms  coming  from  seven-eighths  of  the  whole  compass;  a»d 
had  the  remaining  eighth  been  as  well  guarded  as  the  rest,  this  harbour  had  been  complete  ; but  the 
want  of  protection  from  those  points  necessarily  obliges  the  vessels  employed  to  be  of  such  a construc- 
tion as  unfits  them  for  general  purposes.  Those  defects  it  is  the  business  of  art  to  remedy,  which  is 
the  object  of  the  present  proposilion. 

The  harbour  is  formed  by  two  ledges  of  rocks  running  out  almost  parallel  from  the  shore,  so  as  to 
form  between  them  a small  bay  of  about  220  feet  clear  width,  and  about  550  feet  in  depth,  that  is,  in 
and  out.  The  bottom  is  a clean  sand,  and  the  soundings  gradually  increase  from  the  shore  to  20  feet 
at  low  water  in  the  mouth  of  the  bay,  and  leaving  from  9 to  10  feet  at  dead  low-water  mark  in  the 
middle  of  the  harbour. 
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The  coast  of  Ireland  lies  right  in  front,  extending  from  S.W.  to  N.W.,  and  being  so  near  as  not  to 
admit  of  any  considerable  swell  ; with  the  wind  right  in,  it  becomes  naturally  defended  from  the  western 
Quarter  from  the  N.W.  and  W.  points,  the  Mull  of  Can: y re,  &c.,  and  being  lastly  very  well  screened 
by  the  ledge  of  rocks  immediately  on  the  north  side  of  the  harbour,  which  rise  considerably  above  high 
water,  no  considerable  violence  is  experienced  on  that  side.  The  laud  lies  from  N.  to  S.,  so  that 
nothing  can  happen  from  the  eastern  point.  It  is  therefore  only  from  S.  to  S.W.  inclusive  that  the 
harbour  lies  unprotected. 

The  ledge  of  rocks  on  the  south  side  of  the  harbour,  which  runs  out  in  a direction  W.  by  S.,  and 
nearly  points  towards  the  light-house  of  Donaghadee,  would,  from  its  position,  afford  a considerable 
shelter  in  all  those  winds  if  it  were  higher ; but  the  Irish  Sea  being  open  from  these  points,  and  the 
rocks  being  in  a great  measure  covered  at  high  water  neap  tides,  and  at  three- fourth  floods  ats  pring 
tides,  the  seas  break  over  them  with  so  much  violence  in  time  of  storms  that  vessels  lying  there  are 
obliged  to  be  suffered  to  beat  up  upon  the  sandy  beach  at  the  bottom  of  the  bay,  and  to  be  retained  by 
ropes  as  ihe  only  means  of  protection.  This  in  consequence  not  only  creates  a great  deal  of  trouble  in 
hauling  them  up,  and  launching  them  after  the  storms  are  over,  but  obliges  them  tube  made  so  strong, 
and  of'so  flat  a construction,  that  they  will  not  sail  except  with  the  wind  on  the  beam  or  at  aft.  As, 
therefore  all  the  westerly  winds  prevent  their  sa  ling  from  Portpatrick  to  Donaghadee,  and  all  the 
easterly  from  returnin'!,  it  follows  that  they  cannot  regularly  go  and  return  except  the  winds  are  southerly 
or  northerly,  nor  indeed  could  they  go  very  well  with  those  were  it  not  for  the  very  strong  current  of 
the  sides  which  set  up  and  down  this  narrow  channel  between  the  two  kingdoms,  twice  each  way  in 
a day,  so  that  by  sailing  at  a proper  time  of  tide  they  are  prevented  by  the  current  from  sailing  to  lee- 
ward • but  could  vessels  constructed  upon  proper  principles  for  sailing  be  protected  here  from  all  points, 
they  would  be  enabled  to  turn  to  windward,  and  consequently  make  their  passage  good  in  all  winds 
when  ti  e weather  is  moderate,  from  the  great  advantage  that  arises  from  the  particular  set  of  the  tides. 
Now  as  this  harbour,  in  its  present  state,  would  he  very  convenient  for  the  purpose,  being  open  and 
deep,  and  easy  of  access  and  departure,  were  it  not  on  account  of  the  effects  of  violent  winds  from  one- 
eighth  part  of  the.  compass  only,  as  before  mentioned,  the  place  itself  being  small,  it  must  be  a principal 
care  that  while  we  are  providing  against  the  above-mentioned  difficulties  we  do  not  destroy  its  natural 
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advantages.  _ 

With  this  view  I propose  to  run  out  a pier  from  the  point  of  the  rocks  upon  the  mainland  at  A,, 
fig.  1,  plate  24,  and  crossing  the  gully  between  that  point  and  the  detached  ledge  of  rocks,  hitherto 
called  the  south  ledge,  to  follow  the  general  direction  of  the  same,  and  to  terminate  the  pier  at  B., 
as  particularly  shown  in  the  plan.  This  p;er  to  be  raised  6 feet  above  the  high  water  of  a spring  tide 
with  a parapet  of  6 feet  upon  that,  so  that  the  whole  being  raised  12  feet  above  high  water  will  ef- 
fectually screen  the  vessels  from  the  south  and  south  -westerly  winds,  and  greatly  mitigate  those  nearer 
the  west;  and  so  far  as  this  goes  the  benefit  to  be  obtained  will  be  attended  with  no  disadvantages  in 
other  respects,  that  I can  foresee;  and  it  is  possible  this  being  first  executed  the  internal  pier  may  be 
found  unnecessary ; but  as  the  north  point  of  StrangfordBay  on  the  coastot  Ireland  is  the  southernmost, 
bearing  from  Portpatrick,  viz.,  S.W.,  and  i W.,  I am  of  opinion  that  so  much  sea  will  get  round 
the  head  as  to  reduce  the  space  naturally  screened  thereby  into  so  narrow  a compass,  that  vessels 
properly  built  for  sailing  will  not  safely  ride  in  tile  harbour  with  the  wind  in  such  a position  as  may  be 
judged  of  by  considering  the  position  of  the  sluice  upon  the  plan,  marking  out  the  bearing  of  the  north 
point  of  Sirangford  Buy.  , 

It  seems,  therefore,  necessary  to  provide  a place  of  safetv  at  such  times,  which  I propose  to  effect  by 
means  of  the  interior  pier,  (C.  D.,)  the  position  of  which  I have  endeavoured  so  to  adapt  as  to  be 
sufficiently  capacious  and  deep  without  taking  up  any  part  of  the  external  harbour,  where  I apprehend 
the  vessels  usually  ride.  This  would  certainly  have  been  the  case  had  this  internal  pier  been  carried 
farther  out,  so  as  to  have  been  capable  of  admitting  vessels  drawing  8 feet  at  low  water.  As  it  is, 
all  the  space  is  preserved  where  they  cannot  in  ordinary  float  at  low  water,  and  vessels  will  be  capable 
of  going  in  and  out  of  the  external  harbour  at  all  times  except  from  three-quarters  ebb  to  one  quarter 
flood,  and  during  this  space  of  low  tide  the  seas  will  be  so  mitigated  by  the  projection  of  the  rocks 
upon  the  neighbouring  coasts,  that  a vessel  may  safely  ride  in  the  external  harbour  till  the  water  flows 
sufficiently  to  let  her  go  into  the  internal.  It  is  true 'that  as  the  vessels  in  the  internal  harbour  will  be 
obliged  to  take  the  ground,  they  will  be  required  to  be  strongly  timbered ; but  as  they  are  not  intended 
principally  to  carry  weight  that  will  not  hinder  their  external  form  for  being  adapted  in  the  best  manner 
for  sailing,  it  being  the  case  with  few  harbours  the  most  resorted  to  in  Great  Britain,  that  vessels  can 
ride  afloat  at  low  water. 

The  flow  of  the  tides  at  Portpatrick  is  said  to  be  15  feet  at  spring  tides,  and  12  feet  at  neap  tides ; 
but,  like  other  places,  variable  according  to  the  winds.  When  I was  there,  which  was  on  the 
11th  October,  1768,  being  the  day  after  the  new  moon,  the  perpendicular  flow  was  only  10  feet,  so 
that  at  a 15-feet  spring  t?de,  the  water  would  ebb  out  2£  feet  lower,  as  appeared  by  a mark  pointed 
out  tome  , and  flow  2*  feet  higher.  According  to  this  state  of  the  tides,  the  internal  pier  will  be 
placed  at  4J  and  5 feet  water  at  low-water  spring  tides,  and  will  have  19£  and  20  feet  at  high  water ; 
and  at  such  a tide  as  I saw,  (which  was  less  than  an  ordinary  neap  tide,)  7 and  7\  at  low  water,  and 
17  and  17  J at  high  water,  so  that  it  is  evident  vessels  will  be  always  afloat  within  the  internal  harbour, 
whenever  it  is  a proper  time  of  tide  to  go  out,  there  being  always  12  feet  water  at  half  tide. 

This  internal  pier  being  at  all  times  greatly  sheltered  from  the  violence  of  the  seas  by  the  external 
one,  it  is  proposed  to  be  considerably  thinner  on  that  account,  and  its  body  not  raised  so  high  by  2 feet,  so 
that  its  top  will  be  lower  in  the  whole  by  4 feet,  that  is,  it  will  be  only  8 feet  above  high  water  spring 
tides;  yet  this  it  is  presumed  will  always  be  lully  sufficient  to  resist  any  seas  that  can  get  round  the 
head  of  the  external  pier.  . , , , . 

Siuce  I have  proposed  the  internal  pier  as  a place  of  refuge,  it  may  be  reasonably  inquired  wtiv  this 
roay  not  do  without  the  external  one  ? To  this  I must  observe  that  it  is  only  so  much  of  the  external 
pieT  as  projects  beyond  the  internal  one  that  is  the  object  in  question,  and  this  will  be  built  with 
so  much  advantage  to  a proper  height,  by  being  upon  the  rocks,  that  if  emitted,  the  internal  pier  will  be 
required  of  greater  base,  height,  and  strength,  and  thereby  the  cost  of  the  external  one  will,  in  a great 
measure  he  incurred. 

2nd.  The  vessels  will  be  protected  in  the  external  harbour  with  wind  at  S.  and  S.S.W.,  and 
therefore  can  come  in  and  find  shelter  at  a time  when  the  tide  would  not  serve  to  go  into  the 
internal  harbour,  and  also  will  so  far  moderate  the  seas  at  S.W.  as  to  nable  the  vessels  to  wait  till 
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they  can  get  into  the  internal,  and  in  all  southerly  winds  will  enable  vessels  to  get  under  way  goin«r  out 
and  to  come  to  on  entering,  which  they  could  not  venture  to  do  either  from  or  to  the  entry  of  the 
interior  harbour. 

3rd.  If  the  seas  were  not  first  moderated  by  the  external  pier,  so  much  sea  would  get  round  the 
internal  as  not  to  admit  vessels  to  lie  there  with  sufficient  quiet,  unless  it  were  so  far  contracted  atthe 
entry  as  to  make  it  difficult  of  access  and  departure. 

Within  the  internal  pier  the  vessels  may  occasionally  take  in  their  freights;  but  as  I apprehend,  the 
place  of  the  present  platform  will  be  found  in  general  the  most  commodious,  especially  about  half  tide, 
I propose  that  platform  to  be  extended,  and  the  face  of  the  rock  to  be  extended  by  blowing  0ff  the 
irregularities,  according  to  the  line  E.  F.,  and  if  the  rock  G.  and  part  of  the  rock  II.  I.  to  that  line  be 
blown  up  to  the  level  of  the  sand,  it  will  be  the  means  of  preventing  damage  to  vessels  within,  and  of 
entertaining  a greater  number  of  vessels,  for  when  this  is  done  the  interior  harbour  will  be  capable  of 
holding  on  occasion  ten  or  fifteen  sail,  from  40  tons  downwards. 

Respecting  the  construction  of  the  piers,  as  the  coast  is  all  rocky,  I propose  to  make  all  the  use  that 
properly  can  be  done  of  tlie  stone  that  the  place  affords,  butit  happens  to  be  of  a kind  not  very  well 
adapted  for  this  sort  of  work,  except  for  fillings,  rough  basements  of  such  parts  of  the  piers  as  are  not 
built  upon  the  rocks;  and  to  these  uses  I propose  to  confine  it.  The  stone  composing  the  two  ledges  of 
rocks  on  each  side  of  the  harbour  is  of  a very  hard  but  very  flinty  nature,  which  seems  a good  deal  the 
case  with  the  stone  I see  thereabouts,  so  that  it  can  hardly  be  got  without  gunpowder,  which  would  be 
apt  to  shiver  it  into  small  pieces.  I observed  that  a considerable  quantity  of  large  loose  pieces  that  had 
tumbled  from  the  cliffs  might  be  collected,  enough  to  form  the  basements  of  the  piers,  as  marked  out  in 
the  sections,  plate  23  ; but  as  it  does  not  appear  that  a sufficient  quantity  could  be  collected  to  do  the 
who  e with  rough  materials,  which  would,  if  so  constructed,  be  required  to  be  still  more  bulky,  I propose 
to  face  the  upper  part  of  this  pier  with  quarried  stones,  scapellcd  to  somewhat  of  a square  form,  to  be 
disposed  as  shown  in  the  sections,  and  to  be  filled  with  rough  materials,  to  be  obtained  from  the  rocks  in 
the  neighbourhood.  I did  not,  indeed,  see  any  stone  in  that  part  of  the  country  fit  for  facings  of  the 
kind  I propose ; but  as  this  part  lies  open  by  sea  to  a considerable  extent  of  coast  of  England,  Scotland, 
and  Ireland,  it  is  not  to  be  doubted  but  that  convenient  quarries  will  be  found  from  which  proper  stone 
can  be  brought  by  water;  and  for  this  purpose  I have  made  a consideration  of  2s.  6d.  per  ton,  that  will 
be  about  2r/.  per  cube  foot,  which  allowance  I judge  fully  sufficient. 

It  is  further  to  be  observed  that  I propose  ail  the  rough  bases  and  fillings  to  be  composed  of  as  large 
stones  as  can  easily  be  procured  near  the  place,  and  no  stones  of  two  tons  or  under  be  broken  on  account 
of  removal,  and  that  the  fillings  be  at  a medium,  about  a cube  foot  in  a piece,  the  smaller  being 
disposed  in  the  interstices.  The  whole  to  be  built  dry,  except  what  is  particularly  specified  in  the 
estimate  to  be  done  with  cement  or  mortar. 

It  has  been  observed  to  me  that  a considerable  rivulet  can  be  turned  into  this  harbour.  This  may  be 
of  grent  use  in  case  the  interior  harbour  should  be  found  inclined,  from  a greater  degree  of  confinement, 
to  retain  more  sand  than  it  does  at  present,  and  will  prove  an  effectual  remedy  to  every  evil  that  can 
arise  from  that  circumstance.  At  present,  the  harbour  does  not  retain  more  sand  than  one  would  wish 
it  to  do  for  the  safety  and  ease  of  vessels. 

j J.  Smeaton. 


No.  429. 

Reports  which  have  been  made  by  John  Rennie*,  Esq.,  Engineer,  to  the  Irish  Government,  the 
Treasury,  or  the  Trinity  House,  relative  to  the  Improvement  of  the  Communication  between  Ire- 
land  and  Scotland  by  the  North. 

Sir,  London,  December  23,  1817. 

I duly  received  your  letter  of  the  5th  of  November  last,  with  an  enclosure  from  the  Right 
Honourable  Robert  Peel  to  the  Postmaster-General,  relating  to  the  packet-harbours  on  the  Scotch 
and  Irish  sides  of  the  Channel,  and  also  your  letter  of  the  15th  of  the  same  month,  desiring  me  to 
select  one  place  on  each  side  of  the  Channel,  which,  from  the  survey  of  the  coast,  I may  consider 
as  the  best  suited  to  the  purpose  of  forming  a permanent  packet- station  for  the  conveyance  of  the 
mails  across  the  said  Channel.  In  consequence  of  the  foregoing  directions,  I set  about  the  business 
as  soon  as  the  plans  and  surveys  were  returned  to  me,  which  was  early  in  the  present  month,  and 
I had  gone  through  the  information  contained  in  the  surveys  relating  to  the  tides,  currents,  winds,  &c., 
-and  also  the  evidence  which  had  been  taken  from  time  to  time  on  the  subject,  together  with  my  own 
notes  and  observations  made  in  the  course  of  my  examination  of  these  respective  places,  when  your 
letter  of  the  19th  inst.  came  to  hand.  Since  then  I have  carefully  examined  the  plan  sent  therewith, 
and  read  over  the  letters  of  the  Right  Honourable  Robert  Ward  and  D.  Kerr,  Esq.,  with  the  papers 
to  which  they  refer,  which,  with  those  already  in  my  possession,  form  a very  voluminous  body  of 
observations  and  evidence,  though  in  many  cases  very  contradictory,  of  what  ought,  in  my  humble 
apprehension,  to  be  plain  facts.  The  surveys  and  notes  in  ray  possession  are  sufficient  to  disprove 
some  of  the  former  surveys  and  observations ; but  there  are  many  points  relating  to  professional 
seamanship,  which  I do  not  reckon  myself  competent  to  decide  upon. 

The  mode  recommended  by  his  Excellency  the  Lord  Lieutenant  is  certainly  by  far  the  most 
judicious  mode  of  proceeding;  namely,  to  report  in  the  first  instance  on  the  best  places  as  permanent 
packet-stations,  and,  when  these  places  are  decided,  to  make  out  suitable  designs  for  harbours.  This 
mode  I am  quite  certain  will  prove  much  more  satisfactory  to  His  Majesty’s  government  than  any- 
thing I could  singly  do,  and  will  be  attended  with  the  most  beneficial  public  advantage ; but  although 
the  confidence  his  Excellency  has  been  pleased  to  express  of  my  professional  skill  highly  is  grati- 
fying to  me,  I humbly  beg  leave  to  state  that  I should  betray  that  confidence  if  I took  on  myself 
to  decide  on  professional  points  of  seamanship,  in  which  neither  my  experience  nor  skill  is  equal 
to  others  who  have  made  it  the  study  of  their  lives;  and  as  most  of  the  evidence  that  has  been 
taken  is  from  those  who,  it  is  clear,  have  had  their  minds  warped  by  local  prejudices  or  interests, 
without  in  any  degree  meaning  to  state  what  they  believed  to  he  contrary  to  the  truth,  I beg  leave 
to  recommend  that  the  selection  of  the  proper  places  for  packet-harbours  be  referred  to  unbiassed 

* To  the  Reader. — This  Report  was  bv  old  John  Rennie:  some  of  the  others,  as  marked,  are  by  Sir  John  Rennie, 
his  son.  ' 
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and  competent  persons,  thoroughly  acquainted  with  navigation  and  seamanship ; and  for  this  purpose 
I apprehend  no  set  of  men  are  better  qualified  than  the  Elder  Brethren  of  the  Trinity  House  in 
London,  who  I am  sure  would  readily  undertake  the  business  on  an  application  being  made  from  the 
Treasury ; and  if  all  the  papers  were  to  be  referred  to  them,  I should  be  most  happy  to  attend  to 
give  them  every  information  I possess  ; and  should  their  decision  be  approved  of  by  the  Government, 
the  designs  for  suitable  harbours  would  soon  be  completed. 

I am,  &c., 

Edward  S.  Lees,  Esq.,  Post  Office,  Dublin.  ' John  Rennie. 


Sir>  Stamford  Street,  April  30,  1818. 

I have  received  your  letter  of  the  11th,  enclosing  Mr.  Court’s  letter  to  you  of  the  10th 
wherein  you  request,  for  the  information  of  the  Right  Honourable  Robert  Peel,  my  opinion  as  to  the 
best  and  most  economical  plan  of  giving  effect  to  the  wishes  of  the  Elder  Brethren  of  the  Trinity 
House.  In  answer,  I beg  leave  to  say  that  I know  of  no  mode  so  economical,  speedy,  and  correct 
as  that  of  employing  Mr.  Francis  Giles,  who  made  the  former  survey,  to  do  this  part  also  • because 
he  has  already  surveyed  the  whole  outline  of  the  coast,  and  has  all  his  stations  fixed  to  which  the 
position  of  the  soundings  will  have  to  be  referred.  These  outlines  and  stations  would  require  several 
weeks  of  a new  surveyor  to  fix;  and  although  the  distance  of  Donaghadee  from  London  is  con- 
siderable,  as  well  as  the  expense  of  Mr.  Giles  travelling,  yet  the  saving  of  time  which  will  arise 
from  the  employment  of  him  will  more  than  compensate  for  the  difference  of  expense. 

Sir  Charles  William  Flint,  Irish  Office.  ’ j^'HM  Rennie 


Sir>  Irish  Office,  London,  May  20,  1819. 

I am  commanded  by  the  Lord  Lieutenant  to  send  you  enclosed  a copy  of  a Report  made  by 
Mr.  Rennie  to  the  Postmaster- General  of  Ireland,  together  with  the  three  plans  therein  referred  to, 
relative  to  the  construction  of  new  piers  at  Donaghadee  and  Port  Patrick,  with  a view  of  rendering 
the  communication  between  Scotland  and  Ireland  more  commodious ; and  I am  to  desire  that  you 
will  lay  the  same  before  the  Lords  Commissioners  of  His  Majesty’s  Treasury  for  their  con- 
sideration and  approbation,  before  those  documents  shall  be  submitted  to  Parliament,  for  the 
purpose  of  obtaining  a grant  of  public  money,  in  the  present  session,  to  commence  the  proposed 


I send  you  also  a copy  of  a paper,  signed  by  the  commanders  of  His  Majesty’s  packets  on  the 
.Donaghadee  and  Port  Patrick  station,  and  by  certain  masters  of  vessels  plying  between  those  ports 
stating  their  opinions  in  favour  of  the  plans  given  in  by  Mr.  Rennie. 


George  Harrison,  Esq.,  fyc.  fyc. 


I am,  &c., 

C.  Grant. 


Mt  Lords,  London,  February  19,  1819. 

, . , consequence  of  directions  received  from  your  secretary,  Edward  S.  Lees,  Esq.,  by  letter 

dated  the  14th  of  November,  1814,  the  purport  of  which  is  to  the  following  effect,  namely,  that  a 
plan  for  the  improvement  of  the  intercourse  by  correspondence  with  North  Britain  had  lately  been 
submitted  by  their  Lordships  the  Postmasters-General  to  the  consideration  of  the  Lord  Lieutenant, 
and  had  received  his  Excellency’s  approbation  and  sanction. 

the  most  important  part  of  this  plan,  which  their  Lordships  thought  it  their  duty  to  recommend 
to  the  attention  of  government,  was  “the  improvement  of  the  packet-lmrbours,  either  by  extending 
„„e  ?re®ent  Fers  of  Donaghadee  and  Port  Patrick,  or  by  erecting  new  ones  in  other  positions,  if  such 
can  oe  found,  m either;  I am  commanded  to  observe  to  you,  towards  giving  full  effect  to  their 
» rt,  S.-!PS  *s  essen^a^j  and  indeed  indispensable,  and  they  request  me,  under  their 

y’  to  cause  plans  and  estimates  of  such  alterations  as  you  may  deem  practicable  on  the  present 
• r °^,rs  * or!j  Patrick  and  Donaghadee  to  be  forthwith  made  for  their  consideration,  having  in 

, T tiat.,se  iterations  are  to  be  of  such  a nature  as,  when  effected,  shall  at  all  times  render  both 
• independent  of  the  tide,  and  that  at  the  Scotch  side  the  obstacles  which  so  frequently  occur 

“ TK  • T1  • West  an<*  sout^"west  winds  may  be  overcome. 

./^  Lordships  consider  that,  under  all  circumstances  through  the  year,  in  point  of  local 
uacl/t"  l °n?°"a<*ee  an(l  Patrick  are  the  most  eligible  permanent  stations  for  His  Majesty’s 

tiiat  nil 5 no  me!ms  wish  to  confine  you  in  your  inquiries  to  these  places,  but  are  desirous 

north  °T  ?iaces  on  koth  coasts,  not  proceeding  however  on  the  Irish  side  of  the  Channel  more 
may  ' an  Bangor,  or  more  to  the  south  on  the  Scotch  side  than  Ardwell  Bay  or  Port  Nessock, 
alter;  S VIel  . * and.  they  will  be  anxious  to  obtain  your  opinion  on  the  comparative  expense  of  thus 
fnrmi?^  and  lmPr°ving  the  existing  harbours  of  Donaghadee  and  Port  Patrick  and  Bangor,  and  of 
iorming  new  ones  at  Ardweli  Bay  and  Port  Nessock.” 

bpr!ir^A0Ve  ^‘recti°ns  embraced  so  wide  a field  of  inquiry,  and  over  such  an  extent  of  coast,  that  it 
places  wheCeS^‘T  n0t  0n^  t^iat  ^ie  whole  should  be  viewed,  but  that  surveys  should  be  made  of  all 
for  even  6^e  vf-re  aPPeare(l  a probability  that  a harbour  could  be  constructed ; but  this  was  not  all, 
packei.h  a,  mittmo  that  a place  or  places  on  each  or  either  side  of  the  Channel  were  found  where 
current*  *1  cou^  established,  it  became  farther  necessary  that  the  sets  of  the  tides  and 

the  use  nf  \ °e.ascertained)  in  order  that  the  eligibility  of  a harbour  at  any  one  of  such  places,  for 
* -tinn  :L,aJreStZVacket3’  with  confidence  be  recommended,  as  also  the  practicability 


°f  junc,.  s packets,  might  with  confidence  be  recommended,  as  also  the  practicability 

respective1*  ■ °m  Sreat  roa^s  leading  to  and  from  the  metropolis  and  principal  towns  in  the 
to  the  hfld  C°Un  p e?'  P was  therefore  obliged  to  employ  surveyors  for  that  purpose,  which,  owing 
and  t>ians  °6Sa  °*  , weather,  occupied  nearly  the  whole  of  the  year  1815.  When  these  surveys 

the  renresp  comPlete(l,  investigations  of  a nautical  sort  became  necessary,  as  also  attending  to 
°f  bavins-  th  I0ns,  °™  vari°us  proprietors  of  lands  on  either  side  of  the  Channel,  who  were  desirous 
s th  f .?v.Cke'’_kark°Ur  established  on  their  property ; these  together  formed  such  a mass  of 
• very  difficult  to  decide  in  such  a manner  as  to  do  justice  to  the  public  amid 


01  bavins-  tliP  1 * V V* oiue  ui  mr  v/ubuubi,  wuu  wcis  ueoiiu us 

materials6 tW  .PacKet:~“ar°our  established  on  their  property ; these  together  formed  such  a mass  of 
manv  fl*.  “eca™e  ver7  difficult  to  decide  in  such  a manner  as  to  do  justice  to  the  public  amid 
n lcting  interests.  The  Lords  Commissioners  of  the  Treasury  therefore  very  wisely 

4 D 
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decided  that  the  whole  of  the  surveys  and  materials  collected  by  me  should  be  submitted  to  th 
sideration  of  the  Elder  Brethren  of  the  Trinity  House  ; and  accordingly  I was  directed,  bv  Mr  Vi* 
risoti’s  letter  of  the  9th  of  February  1818,  to  lay  these  plans  and  materials  before  the  cornor  K 
who,  after  due  consideration,  decided  that  on  the  Scotch  side  the  harbour  of  Port  Patrick  w °-' 
their  opinion,  preferable  to  any  of  the  other  places  surveyed ; but  they  hesitated  as  to  the  b ^ 

| situation  on  the  Irish  side,  until  some  further  surveys  were  made  in  places  that  were  pointed  out  if 
them.  These  surveys  were  in  consequence  made  and  submitted  to  the  corporation,  who  on  th 
6th  of  October  last,  gave  their  opinion  in  favour  of  Donaghadee,  as  the  most  suitable  place  f 6 
packet-harbour  on  the  Irish  side  of  the  Channel  ; but  absence  from  London  at  that  time 
urgent  public  business  since,  prevented  me,  until  lately,  from  making  out  the  necessary  desiff 
and  estimates.  3 &ns 

It  appearing  from  the  respective  Reports  of  the  Corporation  of  the  Trinity  House,  that  Port  Patrick 
and  Donaghadee  are  in  their  opinion  the  two  most  eligible  places  for  packet-stations,  I shall  confine 
myself  to  making  such  plans,  estimates,  and  reports  on  these  two  harbours,  as  appeal-  to  me  best 
suited  to  the  purpose,  as  I have  no  doubt  the  Elder  Brethren  have  fully  weighed  the  advantages  and 
disadvantages  of  these  two  stations,  under  all  the  circumstances  of  tides,  currents,  and  the  prevailing 
winds  of  the  country.  It  would  be  presumption  in  me  to  enter  into  a discussion  on  topics  in  which 
my  knowledge  is  so  limited  when  put  in  competition  with  theirs  ; but  it  will  be  necessary  that  in 
the  formation  of  the  respective  plans  I should  keep  in  view  these  matters,  so  far  as  may  render  the 
harbours  I shall  submit  for  consideration  as  easy  of  access  from  the  channel  as  possible,  with  a cer- 
tainty of  the  packets  sailing  from  them  whenever  the  wind  and  weather  are  such  as  they  can  with 
safety  make  their  passage  across  the  channel.  It  must  not  however  be  expected  that  a harbour  can 
be  constructed  at  either  of  these  places  which  will  not  be  liable  to  some  objections;  all  that  can  be 
done  is,  to  construct  them  in  such  a manner  as  that  the  objections  may  he  as  few,  under  all  the  circum- 
stances of  the  case,  as  the  nature  of  the  situation  will  admit  at  any  reasonable  bounds  of  expense.  If 
I shall  succeed  in  this  object,  my  pains  will  be  well  bestowed. 

PoRTPATRICK. 

Spring  tides  usually  flow  about  13  feet  at  Port  Patrick,  though  at  times  with  particular  winds  they 
rise  higher;  13  feet  may,  however,  he  taken  as  a full  average.  Neap  tides  usually  flow  from  7 feet  to 
7 feet  6 inches ; and  as  spring  tides  generally  flow  as  much  higher  than  neaps  as  they  ebb  under 
them,  the  high  water  of  neap  tides  may  be  taken  at  about  10  feet  above  the  low  water  of  sprintr  tides 
and  the  soundings  on  the  plans  are  taken  at  low  water  of  a 13  feet  3 inch  tide.  It  is  high  water  at 
full  and  change  of  the  moon  at  eleven  o’clock ; but  the  best  tides  flow  about  three-quarters  past 
twelve.  The  time  of  flood  and  ebb  are  nearly  the  same,  though  on  the  whole  the  time  of  flood  is 
rather  less  thau  that  of  ebb.  The  flood  tide,  therefore,  has  rather  a stronger  current  than  the 
ebb  tides. 

The  flood-current  makes  along  the  shoi-e  about  an  hour  and  a half  before  low  water,  and  runs  to 
the  southward  until  within  about  two  hours  of  high  water;  it  then  runs  northward,  and  continues 
so  until  within  about  an  hour  and  a half  of  low  water ._  The  flood  tide  in  the  channel  makes  to 
the  south-east  about  an  hour  before  low  water,  and  continues  in  that  direction  until  within  about  an 
hour  of  high  water.  The  separation  of  the  inshore  and  channel  tides  is  distant  about  a quarter  of  a 
mile  from  the  harbour ; and  at  this  place  the  rate  of  flood-current  is  about  two  miles  and  a half  in 
the  hour. 

• prevailing  winds  are  from  S.  S.  E.  to  W.  S.  W.  The  south  winds  occasion  the  heaviest  swell 
in  the  bay,  but  the  present  harbour  is  mostly  exposed  to  S.  W.  winds ; and  in  fact,  the  harbour  may 
be  said  to  be  shut  up  in  all  winds  from  the  S.  S.  E.  to  W.,  which  is  eleven  points,  if  they  blow  strong, 
hut  if  moderate,  vessels  can  warp  out  in  some  of  these  winds,  and  in  others  they  can  sail  out;  indeed, 
Catherine  s Isle  enables  them  to  sail  out  in  S.  S.  E.,  S.  by  E,,S.,  and  W.  winds;  so  that,  except  the 
winds  blow  very  fresh,  the  harbour  may  be  said  to  be  shut  up  in  only  seven  points  of  the  compass. 

in  winds  blowing  from  the  S.S.  E.  if  moderate,  and  even  sometimes  when  blowing  fresh,  the 
vessels  make  a.  line  fast  to  one  of  the  rings  at  the  outer  end  of  Catherine’s  Isle,  by  which  they  are 
auletl  out  ; m this  position  they  will  be  S.  W.  by  S.  and  at  least  5£  points  free  of  the  outer  end  of 
the  alack  Isle  Rock ; consequently,  they  have  5 $ points  to  work  on  in  clearing  the  bay,  and  which  . 
is  accomplished  by  the  time  the  vessel  has  stretched  a course  five  times  her  own  length. 

T i n-Dm01C  erat(j  v winds,  a vessel  is  in  like  manner  hauled  out  to  near  the  extremity  of  Catherine’s 

isle  Rock,  ancl  lies  _S.  W.  which  is  points  free  of  the  outer  end  of  the  Black  Isle  Rock.  In  this 
case  she  has  points  to  work  upon  to  clear  the  bay,  and  which,  is  effected  in  the  distance  of  five 
times  her  length. 

Vessels^  leaving  the  harbour  in  a south  wind  are  in  like  manner  hauled  out  to  the  extremity  of 
Catherine  s Isle,  where  they  lie  S.  W.  and  by  W.  full  3}  points  free  of  the  Black  Isle  Rock,  so  that 
■west  winds™6  ^ m ab°Ut  five  times  tteir  own  lengtk  1 and  the  same  may  be  said  of  moderate 

a ^re®zf  fr°ra  the  S.,  S.S.E.,  or  west  winds,  vessels  lying  afloat  frequently  sail  out 
with  two  and  three  reefs  in  their  mainsail  by  the  means  before  described,  when  it  is  prudent  to  go  to 
sea  at  all;  and  being  once  out,  they  fall  in  with  a strong  tide  at  the  distance  of  about  a quarter  of  a 
mile  irom  the  harbour,,  and,  having  sea-room,  they  beat  to  windward  across  the  channel.  Although, 
therefore,  the  harbour  is  shut  up  by  winds  blowing  from  the  points  I have  named,  yet  in  moderate 
weather,  from  any  of  these  points,  if  the  tide  admits  of  their  getting  out  of  the  harbour  by  a warp, 
they  beat  their  passage  across  in  twelve  or  fourteen  hours ; but  owing  to  the  harbour  within  the 
present  piers  being  a tide  harbour  only,  the  packets  are  frequently  prevented  from  taking  the  advantage 
o waipmg  or  sailing  out  at  the  proper  time,  and  consequently  of  making  a passage;  and  indeed,  if 
the  wind  blows  fresh  they  are  shut  up  in  the  harbour  for  days,  and  even  for  weeks  together,  as  they 
are  m great  danger  of  being  wrecked  when  exposed  without  the  pier. 

Vessels  do  not  leave  the  harbour  when  the  wind  and  channel  tide  are  in  the  same  direction ; if  they 
did,  they  would  be  carried  several  miles  to  leeward,  and  out  of  the  track  to  Donaghadee.  The  time 
of  tide  to  be  preferred  is  generally  the  first  both  of  flood  and  ebb,  as  the  direction  of  the  wind  may 
render  it  advisable.  The  great  object  therefore  to  be  attained  is  to  construct  a harbour  at  this 
place  where  packets  may  always  lie  afloat,  ready  to  take  the  advantage  of  wind  and  tide  whenever 
it  may  suit  them  to  make  a passage,  and  that  they  may  he  carried  so  far  out  into  the  channel  as  to 
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enable  them  to  make  sail  from  the  pier-head,  without  the  line  of  the  Black  Isle  Rock  and  Davitl 
Dickeys;  or  in  other  words,  that  they  may  got  into  the  open  channel  whenever  they  sail  out  of  the 
harbour’s  mouth.  With  this  view  1 have  made  out  two  designs,  one  for  a harbour  on  a small  scale, 
and  another  for  a harbour  on  a larger  one. 

The  design  for  a harbour  on  a small  scale  is  exactly  on  the  same  principle  as  that  for  the  larger 
scale;  each  design  has  piers  that  extend  beyond  the  line  of  the  Black  Isle  and  David  Dickeys  Rocks; 
but  the  one  has  a greater  extent  of  deep  water  in  it  than  the  other,  consequently  affords  more  room 
for  vessels  to  bring  up,  and  for  the  waves  to  expend  themselves,  by  which  it  will  be  much  safer  to 
enter  as  well  as  more  quiet  within.  Besides,  by  vessels  being  further  to  leeward  before  they  cast 
off  from  the  pier,  they  will  sooner  get  into  the  channel  tide,  as  well  as  he  a greater  distance  from  the 
rocks  alongshore.  Although,  therefore,  the  expense  will  be  much  greater,  its  advantages,  in  my 
estimation,  are  greater  than  the  difference  of  expense. 

The  smaller  plan  consists  of  a pier  extending  from  the  pier  at  the  present  lighthouse,  along  the 
top  of  the  ledge  of  rocks  and  the  top  of  Catherine’s  Isle,  terminating  about  35  feet  beyond  the  ex- 
tremity of  this  isle.  About  60  feet  within  the  head  of  this  pier  a jetty  is  proposed  to  be  made,  of 
about  60  feet  in  length,  the  end  of  which  will  terminate  about  20  feet  beyond  the  extremity  of  the 
rock,  in  about  12  feet  water.  The  rock  within  this  pier  and  jetty  is  proposed  to  be  quarried  away  to 
the  same  depth,  so  that  there  will  always  he  12  feet  water  at  low  water  of  ordinary  spring  tides,  and 
about  11  feet  in  the  lowest  ebbs. 

I propose  to  construct  a similar  pier  with  a jetty  on  the  north  side,  from  the  high  rocks  on  the 
shore,  along  a ridge  of  rocks  which  lies  to  the  south  of  the  Black  Isle  Rock,  having  an  opening  for 
the  tide  to  pass  through,  and  extending  about  120  feet  beyond  the  rock,  with  a jetty  TO  feet  long, 
and  leaving  an  opening  of  180  feetwide  between  the  jetties,  whereby  a small  inlet  north  of  M1  Cook’s 
Craig  will  be  sheltered,  and  in  which  packets  may  lie  under  cover  of  the  jetty  in  winds  from  south- 
west and  by  south  to  north-west,  as  they  will  in  like  manner  lie  under  the  shelter  of  the  jetty  of  the 
south  pier  in  winds  from  south-west  to  south- south- east,  so  that  vessels  will  lie  in  safety  ready  to 
proceed  to  sea  when  it  is  prudent  to  do  so  in  all  those  winds  which  now  shut  up  the  harbour.  To 
make  free  room,  however,  for  vessels  taking  shelter  under  the  jetty  of  the  north  pier,  it  will  he 
necessary  to  remove  the  half-tide  rock,  and  perhaps  part  of  that  adjoining  M'Crook’s  Craig,  as  also 
to  quarry  away  a part  of  this  rock  in  such  mannner  as  to  throw  the  waves  more  into  the  present 
harbour,  in  order  that  they  may  leave  the  little  inlet  I have  described  as  smooth  as  possible. 

The  expense  of  the  harbour  I have  described  will,  according  to  my  estimate,  amount  to  the  sum 
of  87,550/.,  as  will  appear  by  the  annexed  estimate,  exclusive  of  a lighthouse,  which  will  cost  about 
4500/.  more,  as  it  should  be  on  a scale  sufficient  to  mark  out  the  entrance  distinctly. 

In  the  larger  plan,  the  piers  are  further  extended  to  seaward,  where  the  water  is  deeper,  and  the 
jetties  are  larger ; the  half-tide  rock,  in  this  case,  will  not  have  to  be  quarried  away,  hut  may  remain 
as  a breakwater  to  prevent  the  sea  ruuning  into  the  inlet,  which  will  he  sheltered  by  the  jetty,  and 
thus  render  the  water  more  quiet.  It  will,  therefore,  not  only  be  easier  of  entrance  and  exit,  as  I 
have  before  said,  but,  the  water  having  more  room  to  expand  within,  it  will  be  more  quiet ; vessels  in 
going  to  sea  will  be  sooner  in  the  channel  tide,  and  farther  distant  from  the  rocks  on  the  shore,  so  that 
it  will  be  much  more  safe  and  better  adapted  to  the  purpose  than  the  smaller  harbour.  The  expense, 
however,  will  he  greater,  as  appears  by  the  annexed  estimate,  amounting  to  115,280/.,  exclusive  of 
the  lighthouse  4500/.,  being  an  excess  of  27,730 /.  This  excess  arises  from  the  extension  of  the  piers 
beyond  the  rocks,  and  their  being  built  in  deep  water,  which  is  no  less  than  21  ieet  at  low  water. 

Donaghamee. 

Donaghadee  lies  west  and  by  south  from  Port  Patrick,  and  is  distant  from  it  about  21  miles  and  5 
furlongs.  Spring  tides  usually  flow  at  this  place  somewhat  less  than  at  Port  Patrick.  The  average 
of  spring  tides,  from  the  26th  of  March  to  the  24th  of  May,  was  only  12  feet  3 inches;  these,  how- 
ever, being  the  equinoctial  tides,  exceed  the  usual  flow.  I apprehend  12  feet  may  be  taken  as  a 
fair  average  spring  tide.  Neaps  may  he  taken  something  more  than  7 feet;  the  low  water  of 
a spring  tide  of  ] 2 feet  3 inches  rise  was  however  taken  as  the  data  for  the  soundings  laid  down 
on  the  plan.  High  water  at  neap  tides  will,  therefore,  be  about  9 feet  6 inches  above  low  water  at 
spring  tides. 

It  is  high  water  full  and  change  of  the  moon  at  eleven  o’clock,  but  the  best  tides  flow  about 
twelve. 

The  currents  of  the  tides  are  here  very  different  from  those  at  Port  Patrick,  owing  in  part  to  the 
Copeland  Isles,  which  lie  north-east  from  the'harhour,  the  nearest  of  which  is  about  a mile  and  three- 
quarters  distant  from  it;  and  owing  to  the  Lough  of  Belfast,  which  occasions  a great  indraught 
from  the  main  channel,  while  the  tide  is  flowing  with  a proportionate  discharge  during  the  ebb, 
the  time  of  flood  and  ebb  are  nearly  the  same,  though  on  the  whole  the  time  of  ebb  rather  exceeds 
the  time  of  flood. 

_ The  flood-current  makes  to  the  southward  alongshore  about  two  hours  before  low  water,  and  con- 
tinues in  this  direction  until  dead  low  water ; it  then  runs  to  the  northward,  and  continues  in  this 
direction  until  within  two  hours  of  low  water ; so  that  there  is  only  two  hours  of  south  current  in  the 
rise  and  fall  of  the  tide,  and  ten  hours  north  current. 

The  channel  between  the  largest  of  the  Copeland  Islands  and  the  main  land  is  called  the  Inner 
Sound,  and  that  between  the  large  and  small  Copeland  Isles  is  called  the  Outer  Sound ; the  direction 
of  the  tide  in  both  these  sounds  near  to  Donaghadee  is  nearly  the  same.  In  these  sounds  the  flood- 
current  makes  to  the  southward  about  1^  hour  before  low  water,  and  continues  running  southward 
to  within  two  hours  of  high  water;  it  then  turns  northward  until  within  hour  of  low  water,  so 
fhat  in  the  sounds  there  is  about  5 J hours  south  current,  and  64  hours  north.  Besides  the  tides  I 
have  described,  there  is  an  east  or  off-going  tide,  which  sets  south  about  14  hour  before  low  water, 
and  continues  in  that  course  for  about  three  hours,  or  to  about  14  hour  after  low  water  ; it  then  sets 
S.E.  by  S.  to  within  14  hour  of  high  water;  attliis  time  it  changes  its  course  and  sets  north  to  the 
distance  of  about  three  leagues  from  the  shore  for  4-4-  hours  at  spring  tides,  or  to  three  hours  after 
high  water ; the  channel  tide  then  makes  on  it,  and  changes  its  course  to  W.N.W.  until  within  about 
one  hour  of  low  water,  so  that  this  east  or  off-going  current  has  nearly  six  hours  flood,  and  something 
more  than  six  hours  ebb;  hut  they  have  the  various  directions  I have  described  in  the  course  of  the 
twelve  hours. 

4 D 2 
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The  velocity  of  .the  currents  is  so  variable  here  that  it  is  scarcely  possible  to  lay  down  any  star  a 
rate;  the  strongest  of  the  flood-current  is  between  one-half  and  two-thirds  flood,  and  the  strongest  f 
the  ebb  is  between  one-half  and  two-thirds  ebb.  ° 0 

The  prevailing  winds  of  the  conntry  are  in  favour  of  Donaghadee,  as  Port  Patrick  is  nearly  N E 
by  E.  i N.  of  it  by  meridian,  or  nearly  N.E.  by  compass.  This  harbour  is  therefore  not  shut  uri 
by  winds  so  frequently  as  Port  Patrick,  nor  is  it  so  much  exposed ; the  adverse  winds  are  included 
within  7 points  of  the  compass,  namely,  from  N.E.  to  E.S.E. ; but  in  moderate  weather,  and  atsprin? 
tides,  the  packets  beat  out  with  cither  of  these  winds,  and  effect  their  passage  in  from  eight  to  fourteen 
hours,  providing  there  is  sufficient  wind.  In  all  the  other  twenty-five  points  of  the  compass  they 
sail  out  and  make  their  passage  with  ease ; but  if  the  tides  are  at  neap  they  cannot  easily  beat  out 
when  the  winds  blow  from  any  of  the  points  I have  mentioned  as  adverse,  namely,  between  N.E 
and  E.S.E.,  as  there  is  not  sufficient  depth  of  water  to  work  between  the  Dulce  Rocks  and  the  pier 
and  rock  south  of  them.  The  harbour  of  Donaghadee  therefore,  though  not  so  bad  or  so  much  ex- 
posed as  that  of  Port  Patrick,  is  a very  imperfect  harbour,  and  wholly  inadequate  to  the  purpose  of 
His  Majesty’s  packets  ; it  is  true  the  prevailing  winds  are  in  its  favour,  and  this  principally  gives  it 
the  superiority  of  the  other  ; but  unless  a depth  of  water  to  keep  the  packets  afloat  at  all  times  of 
the  tide  be  made,  the  evils  of  this  harbour  cannot  be  removed. 

I have  tried  various  plans  for  the  improvement  of  this  harbour;  but  it  does  not  seem  to  me  that 
anything  effectual  can  be  done  on  a moderate  scale.  It  is  true,  the  rocks  called  the  Dulce  Rocks  might 
be  removed ; but  this  would  only  give  more  room  for  vessels  to  work  to  windward  when  the  tide 
would  suit,  but  not  at  low  water,  as  they  lie  aground  within  the  present  pier ; and  besides,  the  removal 
of  those  rocks  would  render  the  present  harbour  less  secure,  as  they  form  a kind  of  breakwater  to 
defend  its  mouth.  A harbour  cut  out  of  the  rocks  lying  to  north-eastward  of  the  present  pier 
would  not  only  be  on  a small  scale,  with  a want  of  sufficient  depth  of  water  at  the  entrance  for 
vessels  to  work  out  of  it  at  low  water,  but  in  all  probability  would  in  a short  time  be  filled  with 
sand  and  mud.  A scheme  of  this  sort,  therefore,  appears  to  me  quite  inadequate  to  the  purpose;  and 
indeed  all  harbours  on  a small  scale,  without  a large  breakwater,  or  a current  passing  through  them, 
are  liable  to  become  more  shallow,  if  not  absolutely  to  be  choked  up.  I therefore  think  it  right  to 
abandon  all  idea  of  a harbour  of  this  sort.  The  plan  that  appears  to  me  preferable,  under  all  the 
circumstances  of  the  case,  is  to  build  a pier  on  the  rocks  from  the  watchhouse,  about  430  feet 
outwards  in  a straight  line,  with  three  kants  of  about  100  feet  in  length  each,  the  last  forming  the 
head  or  entrance,  and  which  is  proposed  to  extend  beyond  the  extremity  of  the  rock  called  the  Rush 
Rock,  being  part  of  the  general  ledge  called  Little  Scotland,  and  projecting  north  of  the  said  rock 
about  90  feet,  where  its  termination  is  in  a depth  of  16  feet  at  low  water  spring  tides. 

I propose  another  pier,  to  commence  on  the  little  Dulce  Rock,  north  of  the  head  of  the  present 
pier,  and  to  pass  over  the  great  Dulce  Rock  in  a straight  line,  so  that  this  part  of  the  pier  shall  in 
like  manner  be  about  430  feet  in  length,  and  having  three  kants  extending  beyond  this,  similar  to 
the  south  pier ; the  extremity  of  the  last  kant  being  also  in  16  feet  water,  and  its  head  distant  from 
the  former  about  160  feet.  The  two  last  kants  of  each  pier  are  to  be  inclined  to  each  other,  by 
which  the  waves  acting  against  them  will  be  reflected  in  such  a manner  as  to  destroy  each  other’s 
effect,  and  prevent  any  material  run  of  sea  into  the  harbour. 

. The  distance.between  these  two  piers  will  be  about  550  feet,  and  the  new  pier-heads  will  he  about  a like 
distance  N.E.  or  to  seaward  of  the  present  pier-head ; so  that  in  fact  the  entrance  will  extend  to 
seaward  beyond  any  of  the  present  rocks,  and  of  course  vessels  going  out  of  the  harbour  will  be  in 
deep  water  upon  leaving  it. 

I.  propose  that  all  the  rock  lying  within  the  south  pier  shall  be  excavated  — that  under  the 
straight  part  of  the  pier  to  the  depth  of  at  least  12  feet  under  low  water,  and  that  within  the  short 
kants  to  16  feet.  The  space  between  the  little  Dulce  Rock  and  the  shore  shall  be  left  open,  so  that, 
should  any  swell  get  into  the  mouth  of  the  harbour,  from  gales  of  wind  blowing  from  any  of  the 
points  to  which  its  mouth  is  exposed,  it  will  have  ample  room  to  expand  on  the  flat  shore,  south  of 
the  old  pier ; and  as  the  currents  will  have  a free  passage  through  it,  there  will  be  no  danger  of  sand 
settling  within  it  so  as  to  shoal  the  water,  while  the  inclined  kants  of  each  pier  will  afford  ample 
shelter  for  the  packets  against  any  gale  to  which  the  harbour  can  ever  be  exposed. 

The  expense  of  this  harbour  will  however  be  great,  amounting,  as  per  estimate,  to  the  sum 
of  140,633/.,  exclusive  of  a lighthouse  which  will  cost  about  4500/.  more,  the  same  as  that  at 
Port  Patrick. 

harbour  I have  described  will  not  only  be  of  sufficient  magnitude  for  the  accommodation  of 
His  Majesty  s packets  and  the  other  vessels  that  belong  to  the  port,  but  will  also  afford  a safe  and 
convenient  station  for  the  revenue  cruizers,  which  may  lie  afloat,  and  be  ready  to  proceed  to  sea 
whenever  their  services  are  required,  which  is  not  the  case  when  they  lie  in  Belfast  Lough,  as  it 
useful  ha*Tens  “at  w“en  ^eir  services  are  most  wanted  they  cannot  get  to  sea  in  time  to  be 

The  Sight  Honourable  the  Poslmasters-Generalof  Ireland,  * Joim  HmH». 

¥■  $».  tsc. 


Estimate  of  the  probable  Expense  of  a Barbour  at  Part  Patrick,  upon  a small  scale,  as 
on  the  Plan  No.  1. 

To  excavating  12, 1 00  cubic  yards  of  rock  above  and  below  low-water 
lo  masonry  of  two  piers  and  jetties,  part  above  and  part  below  low-water. 

13,413  cubic  yards r 

To  filling  the  piers  with  rubble,  and  paving  them  * 

To  rubble  backing  to  ditto  .... 

To  deepening  harbour  in  sundry  places 
Contingencies 


14 


delineated 

£.  s.  d. 
),159  0 0 

5,440  0 0 
,306 
,053 
,000 
,592 


0 0 


£87,550  0 0 
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Estimate  of  the  probable  Expense  of  a Harbour  at  Port  Patrick,  on  the  larger  scale,  as  delineated 
on  the  Plan  No.  2. 

£.  s.  d. 

To  excavating  16,000  cubic  yards  of  rock  above  and  below  low-water  . . 8,791  0 0 

To  masonry  in  two  piers  and  jetties,  19,150  cubic  yards,  above  and  below  low- 

water  ............  63,106  0 0 

To  filling  the  piers  with  rubble,  and  paving  them  .....  11,568  0 0 

To  rubble  backing  of  piers 12,600  0 0 

Contingencies  ...........  19,215  0 0 


£115,280  0 0 

Estimate  of  the  probable  Expense  of  a Harbour  at  Donaghadee , according  to  the  Plan. 


£.  s.  d. 

To  excavating  42,332  cubic  yards  of  rock  above  and  below  low-water  . . 23,250  0 0 

To  masonry  in  two  piers  and  jetties,  part  above  and  part  below  low-water, 

17,536  cubic  yards  .........  61,270  0 0 

To  filling  the  piers  with  rubble,  and  paving  them 10,790  0 0 

To  rubble  at  back  of  piers  .........  21,884  0 0 

Contingencies  ...........  23,439  0 0 


£140,633  0 0 


We,  the  undersigned  commanders  of  His  Majesty’s  packets  on  the  station  between  Donaghadee  and 
Port  Patrick,  and  masters  of  several  of  the  vessels  plying  between  said  ports,  do  hereby  certify  and 
attest,  that  we  have  duly  considered  the  annexed  sketches  of  plans  for  the  improvement  of  the 
harbours  of  Donaghadee  and  Port  Patrick,  and  we  are  decidedly  of  opinion  that  the  same,  if  carried 
into  execution,  will  fully  answer  the  desired  effects  of  facilitating  and  promoting  the  intercourse 
between  the  two  ports,  and  of  rendering  the  same  at  all  times  more  safe,  easy,  frequent,  and  expe- 
ditious. We  have  heard  it  stated,  that  it  has  been  suggested  to  open  a passage  at  Port  Patrick  towards 
the  north-west,  instead  of  the  proposed  north-west  pier.  We  are  decidedly  of  opinion  that  the  said 
passage  would  be  perfectly  useless,  and  might  be  dangerous,  as  the  only  winds  that  a packet  would 
ever  require  to  sail  from  Port  Patrick  by  such  a passage  would  be  those  from  the  southward  and 
south-west,  and  with  those  winds  a packet  could  sail  from  the  proposed  new  south  pier  with  more 
facility  and  safety.  With  south-west  gales  the  sea  is  always  much  heavier  at  that  place  proposed  for 
a north-westerly  opening  to  Port  Patrick  than  at  any  other  place  along  the  coasts,  and  we  take  leave 
to  protest  against  any  such  opening  to  the  north-west  at  Port  Patrick.  We  most  strongly  recommend 
the  adoption  and  execution  of  the  plans  as  proposed  by  Mr.  Rennie,  of  which  we  understand  the 
annexed  are  sketches. 

Given  under  our  hands,  at  Donaghadee,  this  26th  April,  1819;  and  we  can  attest  the 
truth  of  the  same,  if  required. 

(Signed)  Alexander  Murray,  Commander  of  H.  M.  Packet  Downshire. 

James  Kennedy,  Commander  of  H.  M.  Packet  Westmorland. 

Hamilton  Cranston,  Commander  of  H.  M.  Packet  Hillsborough. 

James  M'Connell,  Commander  of  H.  M.  Packet  Pakner. 

William  Agnew,  Master  of  the  Mary  Anne. 

David  Shanks,  Master  of  the  Clupea. 

Henry  Rainey,  Master  of  the  Dunvegan  Castle. 

James  Ptercy,  Master  of  the  Earl  of  Stair. 

Robert  M'Tier,  Master  of  the  John  and  Samuel. 

William  Tiiorborn,  Master  of  the  Lady  Isle. 

James  Gillespie,  Master  of  the  Friendship. 

Richard  Carmichael,  Master  of  the  Belle  Anne. 

William  Burns,  Master  of  the  Bachelor. 

Hugh  Alexander,  Master  of  the  Vanguard. 

Robert  Boyle,  Master  of  the  Speculation. 

Hugh  Martin,  Master  of  the  Intrepid. 


No.  430. 

Selections  jrotn  the  Report  of  Captain  F.  W.  Beechey,  R.N.,  F.R.S.,  on  the  Packet  Stations,  and 
Communication  between  the  South  of  Scotland  and  North  of  Ireland. 

Her  Majesty's  Surveying  Steam-vessel  African,  at  Sea, 

Sir,  October  1,  1837- 

In  compliance  with  their  Lordships’  direction,  I have  carefully  examined  the  harbours  of 
Portpatrick,  Donaghadee,  Cairn  Ryan,  Larne,  Stranraer,  Belfast,  Girvan,  and  Greenock,  with  regard 
to  their  eligibility  for  mail  packet  stations  between  Scotland  and  the  North  of  Ireland. 

I have  obtained  all  the  information  I could  at  each  place  from  persons  whom  I found  competent 
to  throw  any  light  upon  the  subject  of  inquiry ; and  I have  attended  meetings  of  the  inhabitants 
and  of  the  Chambers  of  Commerce  of  Belfast  and  Greenock,  and  have  received  from  them  various 
memorials  and  other  documents  which  they  were  so  good  as  to  draw  up  for  my  guidance,  to  all  of 
which  I have  given  my  best  consideration. 

In  advance,  Sir,  you  will  find  my  reports  in  detail  upon  the  various  places  I have  visited,  with 
copies  of  the  documents  above  alluded  to ; together  with  sketches  of  such  of  the  ports  as  were 
necessary,  and  remarks  which  appeared  to  me  calculated  to  put  their  Lordships  in  full  possession  of 
every  particular. 

The  general  principle  impressed  upon  me  by  their  Lordships,  u that  the  shorter  the  sea  passage 
the  more  precise  will  be  the  regularity  and  certainty  of  the  arrival  and  despatch  of  the  mails,"  led  me 
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to  inquire,  first,  into  the  merits  of  Portpalrick  anti  Donngliadee  ; these  two  places  comprising  the 
shortest  distance  between  Scotland  and  Ireland,  with  the  exception  of  the  coasts  of  Can'irc  and  north- 
ern part  of  the  Antrim,  which  are  wholly  out  of  the  question. 

After  a careful  examination  of  the  capabilities  of  Portpalrick,  and  an  inquiry  into  the  opinions 
of  the  officers  stationed  there,  as  well  as  of  those  who  have  for  several  years  been  in  command 
of  the  packets,  I have  no  hesitation  in  saying  that  that  port  is  not,  nor  ever  can  he  made,  a safe 
harbour,  either  to  run  for  or  depart  from  in  tempestuous  weather  from  the  westward,  without  incurrino 
an  enormous  expense. 

The  disadvantages  of  Portpalrick  are  stated  in  detail  in  the  subjoined  observations,  I shall  merely 
mention  here,  that  it  is  too  exposed,  too  shallow,  and  too  contracted  event  for  the  boats  at  present 
employed  there.  They  cannot  quit  it  or  enter  it  with  a westerly  gale,  without  the  imminent  risk  of 
life;  they  cannot  go  out  at  low  water,  and  in  entering  with  a following  gale  are  compelled  to  run 
aground;  and  the  channel  is  so  narrow  that  check  ropes  are  necessary  to  prevent  their  running  their 
bowsprits  against  the  cliff. 

These  defects  I consider  quite  sufficient  to  condemn  the  port ; but  they  will  be  still  more  felt 
should  their  Lordships  think  proper  to  put  upon  this  station  boats  of  a sufficient  length  and  power 
to  command  the  passage.  There  can  be  no  doubt  that  many  of  the  failures  of  the  delivery 
of  the  mail  on  this  station  have  been  owing  to  the  want  of  power  of  the  packets ; I do  not  mean  of 
the  engines  alone,  but  of  the  boats  themselves ; they  require  to  be  of  greater  length,  and  altogether 
more  powerful  vessels,  to  contend  with  the  heavy  breaking  seas  which  occur  in  the  channel  they  have 
to  navigate. 

To  Donaghadee  there  is  no  insuperable  objection  ; although  small,  affording  bad  shelter  with  easterly 
winds,  and  hazardous  to  enter  with  easterly  gales,  yet  it  must  be  recollected  that  its  protection  is 
required  for  an  hour  only  each  day  : it  has  to  be  attempted  during  daylight  always,  and  it  is  situated 
on  the  weather  shore  as  regards  the  prevailing  wind.  Besides,  a moderate  outlay  would  materially 
improve  this  port.  The  objection  to  the  present  route  of  the  packets,  therefore,  Sir,  rests  with  Port- 
patrick ; and  I confess  it  appears  to  me  to  be  irremediable. 

I have,  &c., 

Charles  Wood,  Esq.,  Secretary,  §c.,  Admirulty.  F.  W.  Beechey,  Captain. 


Observations  upon  the  Harbour  of  Portpatrick. 

PonTPATmcK  consists  of  an  outer  and  inner  harbour,  the  dimensions  of  which  (both  included) 
are  about  710  feet  by  495  feet.  They  arc  formed  between  two  piers,  of  which  about  140  feet  of  the 
northern  one  and  its  jetty  are  incomplete.  A rock  called  M'Coolc’s  Craig,  nearly  separates  these 
two  harbours,  leaving  a narrow  circuitous  passage  of  105  feet  in  width.  The  outer  harbour  has 
from  20  feet  to  4 feet  water  at  low-water  spring  tides,  and  the  genpr.il  depth  of  tlio  inner  harbour 
is  6^  feet,  but  between  these  two  there  is  a bank  which  has  only  2-.V  feet  water  upon  it  at  loiv-watec 
springs. 

The  plan  which  I have  the  honour  to  transmit  will  at  once  explain  to  their  Lordships  the  nature  of 
the  port,  and  exhibit  the  serious  objections  which  I consider  to  apply  to  it  as  a station  for  the 
packets  between  Scotland  and  Ireland. 

It  will  he  observed,  first,  that  it  lies  open  to  the  prevailing  winds,  which  blow  at  least  eight 
months  out  of  the  year  ; they  are  frequently  very  violent,  aud  always  occasion  a heavy  sea,  which 
rolls  into  the  harbour  of  Portpatrick  with  such  force,  that  no  vessel  can  lie  in  the  outer  harbour 
with  safety,  nor  in  the  iuner  without  sustaining  injury  to  her  sides  and  fastenings,  and  occasionallya 
derangement  of  the  engines. 

2nd.  There  is  a bank  with  only  2^  feet  water  upon  it  at  low-water  spring  tides,  within  440 
feet  (three  lengths  of  the  packets)  of  the  jetty  heads  ; so  that  a vessel  running  in  before  a gale  has 
not  room  either  to  round  to  or  bring  up,  and  she  is  compelled  to  run  aground,  which  has  hitherto 
been  the  practice  of  the  packets. 

3rd.  There  is  not  space  for  such  classed  vessels  as  are  required  in  this  sea  in  order  to  com- 
mand a precise  and  expeditious  delivery  of  the  mails,  to  round  M‘Cool<’s  Craig  conveniently  in  order 
to  enter  the  inner  harbour,  even  supposing  the  obstruction  of  the  shoal  to  he  cleared  away. 

4th.  If  during  any  of  the  prevalent  gales  upon  the  coast,  an  accident  were  to  occur  to  the 
machinery  of  the  engine,  either  while  running  in  or  attempting  to  get  out,  or  if  a vessel  were 
to  fail  in  the  attempt  after  she  had  cleared  the  jetties,  she  must  either  be  thrown  upon  the 
piers  or  driven  into  one  of  the  bays  on  either  side  of  them,  and  inevitably  lost;  or  if  she  were 
fortunately  forced  back  into  the  harbour,  she  could  hardly  fail  of  being  driven  upon  M'Cooks 
Craig  and  stranded. 

5th.  Owing  to  the  shallowness  of  the  harbour,  it  is  necessary  to  detaiu  the  packets  about 
an  hour  and  a half  after  the  proper  time  of  starting,  for  three  days  about  the  full  and  change  of  the 
moon  ; a detention  which  must  destroy  the  regularity  so  desirable  in  the  delivery  of  the  mail. 

In  short,  their  Lordships  cannot  fail  to  observe  that  it  is  a dangerous  harbour  to  enter  or  depart 
from  in  tempestuous  weather ; that  it  is  too  shallow,  too  much  exposed,  and  in  every  way  too  small 
for  the  purpose. 

If  it  should  be  alleged  that  for  eleven  years  the  packets  have  used  the  port  daily,  oni  with 
few  exceptions  entered  it  with  all  winds  and.  in  all  weathers  with  only  one  casualty,  the  answer  is, 
that  it  has  been  done  at  the  imminent  peril  of  life  and  vessel  whenever  it  haB  been  attempted  during 
a westerly  gale,  and  it  has  been  accomplished  only  by  commanders  of  great  nerve  and  skill,  and  who 
are  intimately  acquainted  with  the  intricacies  of  the  port ; and  even  these  officers,  on  several  occasions, 
have  been  either  wholly  deterred  from,  carrying  the  mail  across,  or,  having  sailed  with  it,  have  borne 
away  for  other  ports,  from  a conviction  of  the  hopelessness  of  attempting  Portpatrick  at  such  a time. 
Besides,  Sir,  after  all,  it  appeared  that  in  defiance  of  the  great  zeal  and.  intrepidity  of  the  commanders 
of  these  packets,  there  has  been  a greater  irregularity  in  the  delivery  of  the  mails  on  the  Portpatric 
station  than  on  any  other,  and  it  is  to  be  observed,  that  this  has  occurred  upon  a station  where  the 
distance  to  be  traversed  is  less  than  on  any  other. 

With  regard  to  any  improvement  that  could  be  made  to  the  port,  so  as  to  render  it  a fit  station  tor 
the  packets,  I beg  to  state,  that  after  a very  careful  examination  and  much  inquiry  upon  the  spot, 
1 am  of  opinion  that  any  attempt  of  that  nature  would  be  attended  with  an  expense.which  would 
outweigh  the  advantages  to  be  derived  from  it. 
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rn  the  first  place,  I conceive  it  will  be  necessary  to  protect  the  harbour  by  a breakwater, 
•ithout  which  no  vessel  will  be  able  to  lie  in  the  outer  harbour,  or  take  it  in  a gale,  without  the 
risk  of  running  aground ; and  in  the  next  place,  to  deepen  the  port  to  10  feet  at  low-water 
soring  tides.  ^ 

1 A 'breakwater,  to  he  of  service,  will  have  to  be  based  in  from  6 to  8 fathoms  water  at 
low  water,  and  must  be  of  the  most  solid  and  substantial  construction ; and  to  give  10  feet  water 
all  over  the  port,  there  will  require  to  he  removed,  at  a rough  estimate,  about  20,000  cubic  yards 
of  earth,  consisting  principally  of  clay  and  rock,  of  which  by  far  the  greater  portion  must  be  per- 
formed by  a diving-bell. 

The  enormous  expense  which  would  attend  these  operations  sufficiently  justifies  me  in  recommend- 
•n(I  the  abandonment  of  Portpatrick ; especially,  as  I shall  be  able  to  show  their  Lordships 
that  there  are  other  ports  better  situated  with  regard  to  the  mail  deliveries,  not  far  from  it,  and 
which  may  be  entered  with  all  winds  and  in  all  weathers,  and  with  a moderate  outlay  may  be  adapted 
to  the  purpose.  . 

I may  perhaps  lie  allowed  to  mention  also,  that  I am  of  opinion  that  the  difficulty  of  entering 
the  port  will  he  considerably  increased  when  the  northern  jetty  will  be  finished,  and  I do  not  think  it 
will  areally  tranquilisc  the  harbour.  Willi  a north-west  wind  it  will  he  of  no  use,  as  a line  drawn 
from”  the  pier-head  to  the  south-east  passes  clear  of  it ; and  with  a south-west  wind  it  is  hardly 
required,  as  the  sea  had  hotter  he  allowed  to  expend  itself  upon  the  northern  pier  and  at  the  back  of 
M'Cook's  Craig,  than  suffer  a check,  which  will  occasion  such  an  agitation  in  the  entrance,  as  will 
perplex  the  most  skilful  helmsman  in  a dark  stormy  night.  With  the  wind  between  these  points,  at 
west  for  instance,  it  will  cant  the  sea  over  upon  the  southern  side  of  the  harbour,  in  the  very  place 

where  the  packets  ought  to  be  in  readiness  for  a start. 

If  the  northern  pier  is  to  he  carried  farther  out,  I take  the  liberty  of  suggesting  its  extension  in  the 
manner  exhibited  in  my  plan  upon  the  slip  of  paper,  which,  when  turned  down,  blinds  the  present 

^ I may  mention  also,  that  the  inner  harbour  would  he  more  quiet  without  the  old  pier,  which  is  so 
placed,  as  to  turn  the  swell  which  enters  the  outer  harbour  into  it.  If  this  pier  were  removed,  the 
swell  would  take  a nearly  opposite  direction,  and  expand  itself  upon  the  beach  of  the  old  harbour. 
But  the  removal  of  this,  I must  admit,  would  be  a great  inconvenience  to  the  small  vessels  trading 
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whii  tne  port.  . . 

In  the  correspondence  annexed,  you  will  find  that  Commander  Little  is  of  opinion  that  a long 
experience  at  Portpatrick  materially  diminishes  the  apparent  dangers  and  difficulties  of  the  port, 
and  that  he  is  now  more  disposed  to  think  well  of  it  than  at  the  time  when  his  evidence  was  given  to 
Commander  Evans,  ll.N.  In  Nos.  4 and  5,  also,  you  will  find  the  statement  made  by  the  car- 
penter and  engineers  on  the  same  occasion  somewhat  qualified  ; while  in  Nos.  2 and  3,  it  appears  that 
a long  experience  of  the  commanders  of  the  packets  confirms  them  in  their  opinion  of  the  dangerous 
and  difficult  nature  of  the  port. 

In  No.  6,  Mr.  Napier  is  of  opinion,  “ that  a steam-vessel  of  150  tons,  and  75  horse  power,  draw- 
ing 6 feet  3 inches  water,  could  he  built  to  answer  the  passage.” 

No.  7 contains  an  opinion  of  Captain  L.  Smithett,  as  to  a saving  in  time  which  might  have  been 
made  by  increasing  the  power  of  the  engines  of  the  packets. 

No.  8,  from  Commander  Little,  shows  that  a small  increase  of  the  power  of  packets  gave  more 
confidence  to  the  commanders,  and  occasioned  greater  regularity  in  the  delivery  of  the  mails,  and  that 
this  regularity  would  have  been  still  greater  had  there  been  a third  packet  on  the  station.^  It  also 
states,  that  the  packets  at  Portpatrick  have  communicated  with  Ireland  and  returned  in  six  hours, 
when  steamers  of  greater  power  would  have  hail  much  difficulty  in  getting  out  of  Loch  Ryan,  and  on 
one  occasion  actually  failed.  Captain  Little  is  of  opinion,  that  if  Her  Majesty’s  Government  should 
be  pleased  to  put  upon  the  Portpatrick  station  three  vessels,  of  130  tons  each,  and  60  horse  power, 
and  drawing  7 feet  water,  the  packet  duties  would  be  performed  equal  to,  if  not  better  than,  any  other 
station.  . 

No.  17  contains  replies  of  Mr.  Wallace,  mate  of  the  Fury  packet,  to  questions  put  to  lum  by 
Captain  Beechy,  in  which  he  mentions  the  grounding  of  the  packets  in  entering  with  south-west 
gales  j that  a vessel  of  more  than  six  feet  gi  eater  length  <’,f  keel  than  the  Fury  could  not  round  die 
M'Cook’s  Craig.  He  thinks  it  would  not  be  safe  to  approach  Portpatrick  after  dark  m thick  weather 
and  with  a south-west  gale  ; and  slates  that  there  are  three  mornings,  about  full  and  change  of  the 
moon,  when  it  is  necessary  to  detain  tile  packets  from  one  hour  to  two  hours,  on  account  ot  the 
shallowness  of  the  harbour.  He  also  speaks  of  the  badness  of  the  light  at  Portpatrick  ■ states  the 
length  of  the  passages  between  Portpatrick  and  Donaghadee,  the  safety  of  entering  Donaghadee,  and 
other  matters  connected  with  the  stations. 


No.  431. 

Sir  J.  Rennie,  F.R.S.,  on  the  effects  of  the  Gale  of  Hie  5th  January,  1839,  on  the  Works  at  Portpatrick.  ^ ^ 

My  Lords  and  Gentlemen,  , London,  April  6,  1339.  Renme  on  the 

I beg  to  acknowledge  Mr.  M'Neel’s  letter  of  the  14th  January  last,  accompanied  by  a report 
from  Mr.  Linn,  of  the  9th,  stating  that  on  the  evening  of  the  6th  a severe  gale  commenced  with  the  Jan  * 

wind  S.S.W.,  and  continued  increasing  all  night  until  the  morning  of  the  7th,  when  the  wind,  veering  ^ W|Jks8at  ’port. 
to  W.S.W.,  and  lastly  W.N.W.,  it  amounted  to  a perfect  hurricane,  such  as  had  never  been  witnessed  trick. 
within  the  memory  of  the  oldest  inhabitant,  or  Mentioned  upon  record.  The  sea  raged  with  irresistible 
violence,  and  threatened  to  bear  clown  all  before  it.  About  daybreak  of  the  morning  ot  the  7th,  it 
was  discovered  that  the  sea  had  made  a breach  through  a portion  of  the  front  wall  of  the  south  pier- 
bead,  and  had’washed  out  a portion  of  the  rubble  between  the  light-house  and  the  back  ot  the  outer 
wall;  the  height  of  the  hurricane  lasted  about  twelve  hours;  but  as  the  storm  continued  to  rage 
Violently  during  the  whole  of  the  7th  and  part  of  the  8th,  it  was  impossible  to  approach  the  south  pier- 
head until  the  9th,  and  ascertain  the  extent  of  the  damage  done,  when  it  was  discovered  that  the  ion 
wall  where  the  circular  and  straight  part  of  the  head  unite  bad  been  breaohed  to  the  extent  of  35  teet 
wide,  extending  to  about  6 feet  below  -low  water.  The  wall  was  built  in  the  most  substantial  manner, 
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and  was  solid,  nearly  13  feet  thick,  and  well  dowelled  and  dovetailed,  and  tied  together  with  wrought 
iron  as  strongly  as  possible,  and  well  backed  by  heavy  rubble,  a considerable  portion  of  which  was  also 
washed  out  from  between  the  back  of  the  outer  wall  and  the  foundation  of  the  light-house,  and  22  feet 
of  the  coping  of  the  outer  angle  of  the  jetty  was  also  removed,  as  well  as  a small  part  of  the  pavement 
of  the  pier  near  it  ; the  glacis  at  the  back  of  the  south  pier-head  was  also  partially  ripped  up.  On  the 
north  pier  no  damage  was  done.  The  damage,  as  above  described,  is  no  doubt  severe,  and  can,  when  the 
extraordinary  and  unprecedented  violence  and  continuance  of  the  hurricane  are  considered,  well  be  ac- 
counted for,  its  disastrous  effects  not  being  confined  to  Portpatrick  alone,  but  even  falling  with  equal 
if  not  greater  severity  throughout  the  whole  of  its  devastating  course,  comprising  as  it  were  a belt  of  1 50 
miles  wide,  stretching  on  a W.  by  N.  and  E.S.E.  direction  through  Ireland,  Scotland,  and  England,  with  a 
violence  hitherto  known  only  in  the  tropics,  unroofinghouses,  tearing  up  trees  by  the  roots,  and  strewing 
the  shores  of  the  Mersey  with  wrecks  to  the  extent  of  a million  and  upwards,  accompanied  with  a great 
loss  of  human  life,  in  fact,  leaving  nothing  but  ruin  and  desolatio.n  in  its  path.  Under  such  circum- 
stances it  was  not  to  be  expected  that  Portpatrick,  lying  as  it  were  in  the  centre  of  its  track,  and 
exposed  to  its  utmost  violence,  should  have  escaped  unhurt,  although  it  may  be  satisfactory  to  know 
that  but  for  the  outer  harbour,  in  all  probability  the  whole  town,  together  with  Her  Majesty’s  packets, 
would  have  been  swept  away.  As  it  was,  however,  so  complete  was  the  protection  afforded  by  the  new 
harbour,  that,  with  the  exception  of  the  damage  to  the  south  pier  above  mentioned,  nothing  occurred 
within,  save  that  the  “Asp,”  one  of  the  packets,  was  slightly  injured  by  rubbing  against  the  rock, 
but  the  brig  “Amity,”  from  Ayr,  found  safety  by  taking  the  harbonr  during  the  height  of  the  hurri- 
cane ; whereas  at  the  Troon,  which  is  by  no  means  so  much  exposed  on  the  same  line  of  coast,  twenty- 
five  vessels  of  different  sizes  were  stranded  within  the  harbour,  and  the  adjacent  coast  strewed  with 
wrecks;  and  even  in  Loch  Ryan,  which  is  almost  land-locked,  the  “ Mary”  packet  sunk  at  her  moor- 
ings ; two  or  three  vessels  went  on  shore  at  Cairn  Ryan  ; one  of  Her  Majesty’s  cutters  was  obliged  to 
cut  away  her  mast  to  prevent  her  from  going  ashore,  and  the  schooner  “ Ann”  was  completely  wrecked. 
One  of  the  steamers  was  driven  ashore  on  the  Scaur ; the  other  was  absolutely  driven  from  her  moorings 
lying  alongside  the  quay  at  Stranraer,  and  was  cast  ashore  near  North-West  House,  where  she  lay  for 
for  a fortnight  much  damaged,  and  was  obliged  to  he  taken  into  dock  and  repaired  at  a considerable 
expense.  With  regard  to  the  extent  of  the  damage  done  to  the  south  pier-head,  it  mnst  be  considered 
in  two  ways ; first,  the  absolute  cost  of  repairing  it  as  it  was  before  the  storm,  which  cannot  be  estimated 
above  3,900/.  and  in  this  state  it  had  resisted  the  most  severe  gales  ever  known  to  the  present  time, 
without  the  smallest  signs  of  yielding  ever  since  its  completion,  eight  years  since ; and  if  it  should 
only  have  to  encounter  for  the  future  the  usual  storms  of  this  const,  it  would  not  be  necessary  to  take 
any  greater  precautions  now  than  before,  which  had  been  carried  as  far  as  the  original  design  and 
estimate  warranted,  so  that  the  absolute  loss  to  the  public  cannot  be  staled  at  more  than  the  sum  of 
3,900/.,  above  mentioned,  which  is  very  small  considering  the  unusual  circumstances  of  the  case,  and 
still  more  so  when  compared  with  the  nnprecented  losses  sustained  in  other  places,  where  less  might 
have  been  expected.  But  what  has  occurred  once  may  occur  again;  it  would  not  therefore  be  prudent 
only  to  reinstate  the  work  as  it  was  previously  to  the  extraordinary  hurricane  of  the  6th  and  7th  January 
last,  but  to  restore  the  work  with  such  additional  precautions  that  it  may  he  enabled  to  resist  successfully 
not  only  similar,  but  even  if  possible,  more  severe  hurricanes  than  that  of  the  6th  and  7th  January  last, 
which  would  be  effected  by  making  the  piet-hcad  of  solid  masonry,  similar  to  that  which  has  been 
adopted  on  the  north  pier.  I therefore  am  of  opinion  that  the  estimate  of  Mr.  Linn,  amounting  to 
18,600/.,  for  the  completion  of  the  work,  should  be  adhered  to,  although  I feel  confident  that  it  is 
ample,  and  the  work  may  perhaps  be  completed  for  less.  It  should  be  considered  that,  although  eight 
years  have  elapsed  since  the  completion  of  the  pier,  no  sum  has  been  granted  for  occasional  repairs  and 
maintenance,  which  is  usually  allowed  in  all  similar  works,  and  might  particularly  have  been  expected 
here,  so  that  the  sum  now  demanded  cannot  be  considered  large  when  distributed  over  such  a length  of 
time.  I beg  leave  to  apologise  that  I have  not  been  able  to  send  this  report  earlier,  but  the  stormy 
weather  which  has  occurred,  with  little  variation,  ever  since  the  7th  of  January,  has  prevented  me 
until  now  from  ascertaining  exactly  the  state  of  the  south  pier,  although  I have  twice  visited  Port- 
patrick with  that  object.  I beg  leave  to  add,  that  it  is  absolutely  necessary  that  an  early  decision 
should  be  made  as  to  future  operations,  because  the  season  is  now  arrived  when  stone  should  he  ordered 
and  other  preparations  should  be  made  for  completing  the  work,  which,  if  deferred,  may  he  attended 
with  much  extra  delay  and  expense,  because,  if  not  completed  during  the  ensuing  summer,  it  is 
difficult  to  foresee  what  may  be  the  consequences  if  left  exposed  in  its  present  stale  during  another 
winter;  but  if  taken  in  hand  immediately,  there  can  be  no  doubt  of  making  it  more  perfect  than  ever; 
and  notwithstanding  what  has  occurred,  I feel  perfectly  convinced  that  few  works  of  this  difficult  nature 
have  been  executed  more  closely  to  the  original  estimate,  and  that  the  more  the  merits  of  this  station 
are  investigated,  the  more  it  will  be  found  that,  under  all  the  circumstances,  it  is  best  adapted  for 
keeping  up  a regular,  safe,  and  economical  communication  between  Scotland  and  the  north  of 
Ireland. 

I am,  &e., 

John  Rennie. 


Extract  from.  Treasury  Minute , dated  May  28,  1839. 

My  Lords  will  submit  to  Parliament  a grant  of  3,900/.,  being  the  amount  estimated  by  Sir  John 
Rennie  for  placing  the  harbour  in  tlie  same  efficient  state  as  before  the  storm  in  January  last ; but  their 
lordships  do  not  consider  it  expedient  to  complete  the  pier  in  the  manner  proposed,  which  would 
occasion  an  expediture  of  13,600/. 


No.  432. 

Letter  from  Sir  John  Rennie  to  Sir  John  Barrow,  Bart. 

Sir,  London,  April  25,  1842. 

I beg  leave  to  acknowledge  the  receipt  of  your  letter  of  the  14th  ultimo,  accompanied  by  the 
Report  of  Captain  Beechey,  of  the  1st  of  October  1837,  and  the  several ‘other  documents,  relative  to 
the  most  eligible  porta  for  the  mail-packets,  for  the  purpose  of  carrying  on  the  communication 
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appointed  to  inquire  into  TIDAL  HARBOURS.  ‘ 

between  the  soutli-west  part  of  Scotland  and  the  north  of  Ireland,  upon  which  you  inform  me  that  the  Appendix  C. 
Lords  Commissioners  of  the  Admiralty  desire  to  have  my  opinion.  The  subject  is  one  of  great  “ 

importance,  and  has  occupied  the  attention  and  serious  consideration  of  some  of  the  ablest  nautical  1 ohtpatbick. 
as  well  as  civil  engineering  authorities  for  upwards  of  half  a century,  and  many  and  various  have  been  ^ 

the  opinions  given  upon  it.  The  question,  however,  divested  of  all  extraneous  matter,  may  simply  be  Rennje  on  tjje 
divided  into  two  parts.  Eligibility  of  the 

1st.  What,  under  all  the  circumstances,  are  the  best  stations  on  each  side  of  the  channel,  compre-  Harbour  as  a 
bended  within  a reasonable  distance,  for  carrying  on  the  communication  between  the  south  of  Scotland  Packet  Station, 
and  the  north  of  Ireland. 

2nd.  What  accommodation  is  required  at  the  ports  selected,  in  order  to  enable  the  communication  to 
be  carried  on  in  the  most  regular,  efficient,  and  economical  manner. 

With  regard  to  the  first : — Commencing  with  the  present  stations  of  Portpatrick  and  Donaghadee, 
it  appears  that  they  were  selected  by  the  public  for  the  purpose  of  carrying  on  the  communication 
between  the  south  of  Scotland  and  the  north  of  Ireland,  Jrora  the  earliest  records ; and  about  the  year 
1770  a small  pier  was  constructed  at  Portpatrick  on  the  east  side  of  the  bay,  by  Smeaton,  previous  to 
•which  the  place  was  in  a state  of  nature.  Smeaton  says,  “ The  harbour  of  Portpatrick  is  at  present 
entirely  in  a state  of  nature,  a small  platform  for  the  more  commodious  landing  and  shipping  of 
passengers,  &c.,  excepted;  and  indeed  it  has  many  natural  advantages,  being  very  easy  of  access,  and 
of  sufficient  depth  to  ride  the  vessels  proper  to  be  employed  afloat  at  low  water,  and  to  protext  them 
from  storms  coming  from  seven-eights  of  the  whole  compass,  and  had  the  remaining  eighth  been  as 
well  guarded  as  the  rest,  the  harbour  had  been  complete.”  Another  pier  was  constructed  on  the  south 
side  of  Donaghadee  Bay,  it  is  supposed  about  the  same  time.  Both  of  these  stations  were  what  is 
termed  tide  harbours,  in  this  state  they  remained  until  about  the  year  1800,  when  complaints  having 
been  made  as  to  their  inefficiency,  the  subject  was  taken  up  in  a comprehensive  manner  by  Parliament 
in  the  year  1802;  nothing  however  was  done  until  the  year  1808,  when  the  late  Mr.  Telford  and 
Captain  M'Kerlie,  of  the  navy,  were  appointed  by  the  Government  to  survey  both  sides  of  the 
channel  and  investigate  the  subject  fully,  in  order  to  ascertain  whether  the  stations  of  Portpatrick  and 
Donaghadee  were,  under  all  the  circumstances,  the  best  adapted  for  carrying  on  the  communication  ; 
and  if  so,  whether  any,  or  what  improvements  could  he  made  in  them  to  render  them  more  efficient 
or  whether  any  other  ami  what  places  could  be  selected,  offering  more  advantages  as  packet  stations, 
and  the  improvements  that  would  be  necessary  to  render  them  efficient. 

These  gentlemen,  after  making  a very  de.tailed  and  elaborate  survey  of  the  whole  coast  on  both  sides 
of  the  channel,  finally  made  their  report  in  1809,  and  recommended  that  Donaghadee  and  Portpatrick 
should  he  abandoned,  and  that  new  harbours  should  be  constructed  at  the  bay  of  Port  Nessock  on  the 
Scotch  side,  eleven  miles  to  the  eastward  of  Portpatrick  and  Bangor  Bay  on  the  Irish  side,  about  seven 
milc9  to  the  westward  of  Donaghadee,  nearer  to  the  entrance  of  the  Lough  of  Belfast.  Ihe  pro- 
priety of  this  decision  being  much  questioned,  and  not  giving  satisfaction,  the  whole  question  was 
opened  again.  The  late  Mr.  Rennie  in  the  year  1814,  was  appointed  by  the  Postmaster-General  to 
survey  both  sides  of  the  channel  between  the  Mull  of  Galloway  and  Corsewall  Point  on  the  Scotch 
side,  and  Burr  Isle  and  the  Lough  of  Belfast  on  the  Irish  side. 

Accordingly,  in  the  year  1815  Mr.  Rennie  prepared  charts  and  obtained  the  necessary  local  inform- 
ation connected  with  every  place  where  any  probability  existed  of  making  ft  harbour,  including  Port- 
patrick, Ardweli,  and  Port  Nessock  Bay,  on  the  Scotch  side,  and  Bangor,  Ballyholme,  Port  Avo,  and 
Donaghadee,  on  the  Irish  side,  and  transmitted  the  documen's  to  the  Lords  of  the  Treasury,  who 
after  paying  due  attention  to  the  various  conflicting  opinions  and  interests  concerned,  finally,  at  the 
recommendation  of  the  late  Mr.  Rennie,  referred  the  whole  question,  not  only  including  the  docu- 
ments proposed  by  the  late  Mr.  Rennie,  hut  also  those  of  Mr.  Telford  and  Captain  M'Kerlie,  and  of 
every  other  person  at  all  conversant  with  the  subject,  to  the  Trinity  Board,  as  the  most  impartial 
and  competent  nautical  authority  to  decide  the  question.  This  was  accordingly  done,  and  the  Irinity 
Board,  after  having  thoroughly  investigated  all  the  documents  transmitted  to  them,  and  having 
obtained  such  other  information  as  appeared  to  them  necessary;  finally,  on  the  9th  February,  1818, 
recommended  that  Portpatrick  should  be  adopted  as  the  most  eligible  station  on  the  Scotch  side  ; 
and  after  having  called  for  further  surveys  relative  to  the  Irish  side,  on  the  6th  October,  1819,  gave 
it  as  their  decision  that  Donaghadee  should  be  adopted  on  the  Irish  side,  and  that  the  harbours  of 
these  two  places  should  be  converted  into  low-water  harbours,  and  improved  as  far  as  practicable,  to 
render  them  complete  for  the  purpose  of  carrying  on  the  communication  between  this  part  ot  Scotland 
and  Ireland  in  the  most  efficient  manner  possible.  The  Lords  of  the  Treasury  adopted  the  recom- 
mendation of  the  Trinity  Board,  and  directed  the  late  Mr.  Rennie  to  prepare  plans  accordingly  for 
the  improvement  of  Portpatrick  and  Donaghadee  harbours,  which  he  did  in  the  year  1820,  and 
separate  Acts  of  Parliament  were  passed  authorising  the  Treasury  to  grant  the  necessary  funds  for 
carrying  them  into  effect,  and  increasing  the  rates  of  postage  on  all  letters  between  that  part  ot  the  two 
countries,  to  enable  them  to  defray  the  expense.  The  harbours  accordingly  were  commenced  in  1821 ; 
that  of  Donaghadee  was  completed  in  1836,  according  to  the  accompanying  plan,  and  that  of  Port- 
patrick has  been  carried  on  up  to  the  present  time,  when  the  south  pier  is  nearly  completed,  and 
the  north  pier,  with  the  exception  of  the  jetty  and  pier-head,  although  steam-boats  to  carry  the  mails 
were  established  about  the  year  1826.  In  the  year  1823,  before  any  considerable  progress  had  been 
made  in  either  of  the  harbours,  a Committee  of  the  House  of  Lords  was  appointed  to  investigate  the 
different  circumstances  as  regarded  the  eligibility  of  Portpatrick  and  Donaghadee  as  the  stations  tor 
the  packets.  In  the  course  of  the  discussion,  various  other  places  were  brought  forward  as  being 
superior,  but  nothing  occurred  to  invalidate  the  conclusion  of  the  Trinity  Board,  and  the  Committee 
after  hearing  all  the  evidence,  decided,  I understand,  that  Donaghadee  and  Portpatrick  were  the 
proper  stations,  and  the  work  proceeded  without  interruption  until  the  year  1830,  when  the  subject 
was  renewed,  and  a Committee  of  investigation  was  appointed  by  the  House  of  Commons,  which, 
after  having  again  heard  all  the  evidence  adduced  in  favour  of  Glasgow,  Greenock,  Adrossan,  ana 
the  Troon,  Loch  Ryan  and  Belfast,  and  against  Donaghadee  as  Portpatrick,  agtin  decided  that  it 
was  not  advisable  to  alter  them.  In  the  year  1834  a commission  was  appointed  by  the  Government 
to  examine  all  the  Post-office  packet  stations,  and  amongst  others  that  of  Donaghadee  and  Port- 
patrick, when  it  does  not  appear  that  any  alteration  was  decided  upon;  still,  however,  the  subject  was 
again  revived  in  1836,  and  the  report  of  Captain  Beechey  has  been  the  result ; and  here  it  may  be 
naturally  asked,  alter  such  repeated  investigations  and  discussions  during  a period  of  above  thirty 
years,  what  were  the  reasons  which  induced  the  authorities  of  1770,  the  Trinity  Board  in  1820,  and 
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the  Committee  of  the  House  of  Lords  in  1823,  and  that  of  the  House  of  Commons  in  1830  tod 
cide  in  favour  of  Portpatrick  ami  Donaghadee,  as  being  the  best  stations,  under  ail  the  cire  e' 
stances,  to  carry  on  the  communication  between  the  south-west  of  Scotland  and  Ireland ; thesTi 
understand  were — ’ 

1st.  The  distance,  which  is  only  21$  miles,  br  ing  the  shortest  possible  between  the  two  countries 
with  the  exception  of  that  between  the  Mull  of  Cantire  and  the  opposite  coast  of  Antrim,  and  which 
is  so  much  out  of  the  way  that  it  is  entirely  out  of  the  question  : this  is,  without  doubt,  a most  im. 
portant  point,  particularly  during  the  winter  season,  when  storms  from  southerly  and  westerly  points 
are  very  prevalent,  and  render  the  Scotch  side  of  the  channel  a lec  shore;  under  such  circumstances 
every  additional  mile  of  distance,  either  to  a sailing  or  steam-vessel  contending  against  a heavy  gale 
is  of  serious  consequence.  The  risk  of  accident,  which  in  long  voyages  is  greatly  increased,  betwe»n 
Portpatrick  ami  Donaghadee  is  reduced  to  comparatively  nothing;  and  although  a well-consirucied 
and  powerful  steam-vessel  can  do  a great  deal,  nevertheless  she  is  liable  to  an  accident,  which,  if  such 
should  take  place,  the  passage  may  be  prevented  or  materially  retarded,  which  invariably  happens 
during  stormy  weather,  lor  even  with  the  powerful  steamers  of  the  Liverpool  and  Holyhead  stations  the 
passage  is  increased  from  10  to  20  hours  in  the  former,  and  0 to  12  in  the  latter;  moreover,  a lull  of 
one  or  two  hours  frequently  occurs  during  the  most  severe  storms,  when  a short  passage  of  21  miles 
would  be  clfected,  which  in  a longer  one  would  never  be  attempted. 

2nd.  From  the  prevalence  of  winds  from  the  westerly  and  southerly  points  for  nine  or  ten  months 
out  of  the  year,  the  short  passage  possesses  most  material  advantages,  for  it  must  frequently  be  made 
strivh  g against  a heavy  south- westeily  gale  and  head-sea;  but  after  the  first  half  of  the  passage  is 
made,  the  fetch  of  the  sea  is  diminished,  and  the  water  becomes  comparatively  smooth,  whereas  in  a 
longer  passage  this  advantage  could  not  be  hud. 

3rd.  The  sets  of  the  tides  form  an  important  feature  in  this  passage  ; at  Portpatrick  spring  tides  rise 
13  feet  3 inches,  neaps  from  7 feet  to  7 feet  G inches ; it  is  high  water  at  the  full  and  change  of  the  moon 
at  11  a.m.,  but  the  highest  tides  (low  until  three-quarters  past  12  ; the  time  of  the  flood  and  ebb  are 
nearly  the  same,  but  upon  the  whole  the  duration  of  the  flood  is  rather  less  than  that  of  the  ebb,  and 
the  flood  current  is  therefore  the  strongest;  it  makes  along  the  shore  about  an  hour  and  a half  before 
low  water,  and  runs  to  the  southward  within  two  hours  before  high  water  ; it  then  turns  to  the  north- 
ward, and  continues  in  that  direction  until  within  an  hour  ami  a half  of  low  water.  The  flood  current 


in  the  channel  makes  to  the  south-east  about  an  hour  before  low  water,  and  continues  in  that  direction 
until  within  about  an  hour  of  high  water ; the  separation  of  the  inshore  and  channel  tides  is  distant 
about  a quarter  of  a mile  from  the  shore,  and  at  springs  runs  at  the  rate  of  about  three  mile3  per 
hour,  and  at  times  more ; supposing,  therefore,  a packet  to  start  from  Portpatrick  two  hours  before  low 
water,  during  the  springs,  with  a heavy  gale  from  the  south-west,  which  is  the  most  unfavourable 
time,  she  would  have  the  current  setting  in  a contrary  direction  to  the  wind,  and  thus  prevent  her 
going  to  leeward,  and  make  her  passage  without  difficulty  before  the  flood  current  could  affect  her. 
Again,  if  she  happened  to  start  from  Portpatrick  during  neaps,  the  wind  being  the  same  way,  the 
current  would  be  so  trifling  as  to  have  very  little  effect.  Donaghadci  lies  west  and  by  south  from  Port- 
patrick; springs  flow  12  feet,  neaps  7 : it  is  high  water  at  the  full,  and  change  at  11,  hut  the  best 
tides  flow  about  12  o’clock.  The  flood  current  makes  to  the  south,  along  shore  .about  two  hours 
before  low  water,  and  continues  in  that  direction  until  low  water : it  then  turns  to  the  northward, 
and  continues  in  that  direction  until  within  two  hours  of  low  water,  so  that  there  are  only  two  hours  of 
south  current  and  ten  hours  of  north  current;  so  that  if  a packet  sailing  from  Portpatrick  should  be 
earned  by  the  flood  current  to  the  southward,  as  she  approaches  Donaghadee  she  finds  it  in  her  favour. 
In  the  channels  between  the  Copeland  Islands  the  current  was  five  hours  and  a half  to  the  south,  and 
six  hours  and  a half  to  the  north ; outside  of  the  islands  there  is  an  east  or  off-going  current,  which  sets 
south  until  within  one  hour  and  a half  of  low  water,  then  south-east  by  south  to  within  one  hour  and 
a half  of  high  water ; it  then  changes  its  course  north  for  four  hours  and  a half,  or  to  three  hours  after 
nigh  water ; the  channel  tide  then  makes  on  it  and  changes  it  to  west-north-west  until  within  one 
our  of  low  water;  so  that  this  off-going  or  cast  current  has  nearly  six  hours’  flood,  and  rather  more 
e b.  A-  the  packet  always  starts  from  5 to  6 a.m.  from  Portpatrick,  if  she  had  power  enough 
these  currents  would  either  be  turned  to  her  assistance  in  mailing  the  passage,  or  else  create  little  or 
no  impediment.  It  is  almost  unnecessary  to  make  any  remarks  upon  the  passage  from  Donaghadee 
o Portpatrick,  because  as  the  wind  is  generally  favourable  from  that  quarter,  there  is  no  difficulty 
except  during  easterly  storms,  where  after  steaming  a few  miles  against  the  wind,  she  soon  gets 
under  protection  of  the  high  land  on  the  Scotch  side,  with  a smooth  sea,  and  effects  her  passage  with 
very  little  delay. 

4th  The  coast  on  either  side  is  clear  of  rocks  and  shoals,  the  land  is  bold,  the  water  deep,  and 
is  easily  made  lor  in  foggy  weather ; so  that,  whether  as  regards  distance,  winds,  tides,  absence  of  shoals, 
nL  . aue  m0St  lmPortantj  the  advantage  is  in  favour  of  Donaghadee  and  Portpatrick.  I now 
harbours;  Portpatrick,  when  completed,  will  consist  of  two  piers;  that  on  the  south  side 
tr°m  the  ahore>  with  a jetty  80  feet  long  at  120  feet  from  the  extremity;  the  north  pier 
,.50  ,1S?»W,SI  a corresponding  jetty  of  the  same  dimensions,  leaving  a clear  opening 

between  them  of  180  feet  for  an  entrance  pointing  south-west  by  south  by  compaBS  ; the  depth  at  the 
entrance  vanes  from  17  to  20  feet  at ‘low  water  of  spring  tides,  and  decreases  to  6 and  7 feet  at 
the  inner  harbour,  but  less  at  the  entrance  to  it.  The  south  pier  and  jetty  may  be  said  to  be  nearly 
SSr  T . he  norlh,PIer  also>  the  exception  of  the  jetty  (for  it  is  not  necessary  to  finish  the 
Pntr.Lt,  ti‘e  •re.m°Va  °/*°T  of  the  rocks  and  part  of  the  old  pier,  enlarging  and  deepening  the 
entrance  to  the  interior  of  the  harbour.  The  harbour,  therefore,  in  its  present  state,  cannot  afford  that 
projection  eithw  when  the  packets  are  in,  or  that  facility  of  ingress  and  egress  which  it  would  do  if 
completed.  The  packets,  moreover,  are  greatly  deficient  in  power  for  their  size,  having  only  engines  of 

tkmn  “ FT?  °f.50  horses>  and  111  adapted  for  the  passage.  Notwithstanding,  however,  these 

temporary  defects,  it  is  a notorious  fact  that  the  mails  have  been  carried  upon  this  station  with  a degree 
Knll 7 rry  lut  e-  8urpafsed  by  any  other  stations  possessing  superior  advantages, 
one  ZP  vi  fToth?  J°,U?al  0f  Mr*  Linn’  the  "^dent  engineer,  that  during  last  year  there  was  only 
2S.  r ’ 3rd  ° Januar-V’  1841,  that  the  packet  did  not  sail  from  Portpatrick;  and  from  the 
Dnn«LaLary  uaf  - y6ar  10  lhe  Prcsent  time>  there  have  been  only  two  mails  that  did  not  arrive^ 
h™ 2v.S  i*  L lr  conse9uence  of  the  mail  arriving  at  Donaghadee  from  Belfast  frequently  from  two 
time  for  ^ Ol  f°Ur  ,°UrS  aL"d  a half  behind  the  time>  the  packet  cannot  arrive  at  Portpatrick  m 
time  for  the  Glasgow  mail,  so  that  they  are  sometimes  obliged  to  be  forwarded  by  express  to  Glasgo"-, 
this,  however,  » not  the  fault  of  Portpatrick ; such  is  the  state  of  the  communication,  even  with  the 
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nresent  unfinished  state  of  Portpatrick  harbour,  and  the  very  inefficient  prickets  belonging:  to  the  station. 
If  however,  the  harbour  be  completed,  and  the  interior  enlarged  and  deepened,  and  some  of  the  rocks 
removed,  together  with  part  of  the  old  pier,  so  that  there  may  be  always  7 feet  at  low  water  of  spring 
tides  at  the  entrance  to  the  inner  harbour,  packets  of  about  100  or  110  feet  long,  and  about  20  or  22 
feet  beam,  with  a draught  of  from  6 feet  to  6 feet  8 inches,  and  engines  of  100  to  110  horse  power, 
(the  present  packets  drawing  6 feet  10  inches,  with  only  50  horse  power,)  there  would  be  ample  room 
for  the  packets  either  to  bring  up  in  or  to  gel  sufficient  way  upon  them  on  starting,  and  the  passage 
would  seldom,  if  ever,  exceed  three  or  four  hours,  and  generally  from  one  and  a half  to  two  hours ; and  if 
the  mail  from  Carlisle  were  made  to  travel  at  the  same  speed  as  upon  any  other  road,  (whereas  at  present 
its  eldom  exceeds  eight  miles  per  hour,)  it  would  arrive  at  Portpatrick  at  5 (or  earlier  if  the  new 
Galloway  road  be  adopted)  instead  of  7 in  the  morning,  and  thus  generally  reach  Donaghadee  by 
7 or  9 in  stormy  weather,  and  Belfast  by  half-past  8 or  1L  in  the  morning  during  stormy 
weather;  and  then  start  from  Belfast  at  2,  reach  Donaglmdee  at  half-past  3,  anil  then  Portpatrick 
at  half-past  5,  and  always  in  time  for  the  Glasgow  and  Carlisle  mails;  and  thus  letters  might  be 
answered  by  the  same  post,  and  a day  saved.  In  fact,  from  some  cause  or  other,  this  station  has  been 
neglected ; but  by  completing  the  harbour  of  Portpatrick,  and  having  proper  packets,  it  would  be  one 
of  the  most  efficient  in  the  kingdom  for  the  purpose.  Donaghadee  consists  of  two  piers;  the  south  one 
attached  to  the  shore  900  feet  long,  and  the  north  or  breakwater  pier  820  feet  long,  with  an  outer 
entrance  150  feet  wide,  and  the  inner  575  feet;  the  entrance  points  north-east  by  north;  the  depth  at 
the  entrance  is  15  feet  6 inches,  diminishing  to  8 feet  at  low-water  spring  tides,  near  the  old  pier 
foundations.  Captain  Beechey  makes  no  remark  about  Donaghadee,  except  that  it  is  too  small,  and 
there  is  a little  swell  during  easterly  winds;  this,  however,  is  so  trifling,  as  to  be  scarcely  deserving  of 
notice,  and  no  serious  inconvenience  has  ever  arisen  to  tlvir  packets  from  it,  either  whilst  entering, 
departing,  or  lying  there.  Indeed,  to  make  larger  harbours  or  packets  than  those  above  mentioned  would 
be  perfectly  unnecessary,  and  would  only  be  a useless  expenditure  of  public  money ; because,  in  any  case, 
the  great  mass  of  passengers  would  generally  go  from  Greenock  to  Ardrossan  direct  to  Belfast ; and 
after  all,  if  incurred,  the  mails  would  not  he  carried  more  regularly  or  more  quickly,  but  very  probably 
less  so,  and  at  a much  greater  expense.  Having  thus,  I hope  satisfactorily,  discussed  the  question  as 
far  as  the  present  stations  arc  concerned,  I will  now  proceed  to  examine  the  stations  of  Loch  Ryan  and 
Lame,  as  proposed  by  Captain  Beechey  to  be  substituted  for  them. 

1st.  As  regards  the  distance.  This,  according  to  Captain  Beechey,  is  34  miles,  or  nearly 
13  miles  more  than  between  Portpatrick  and  Donaghadee;  and  as  Corsewa'l  Point  is  to  the  east- 
ward of  Lough  Larne,  and  the  prevailing  winds  are  westerly,  the  bearings  of  Larne  and  CorsewaU 
are  the  same  nearly  as  between  Donaghadee  and  Portpatrick,  and  the  belch  of  sea  greater.  The 
passage  must  be  made  under  far  greater  disadvantages,  and  instead  of  being  performed,  as  between 
Donaghadee  and  Portpatrick,  in  from  three  to  four  hours  during  stormy  weather,  it  would  occupy  from 
five  to  six  hours,  according  to  Captain  Beechey.  Again,  a shoal,  called  the  Hunter’s  Rock,  lies  in  front 
of  Loch  Larne,  and  the  Maiden’s  Reef  a little  to  the  northward,  which  in  foggy  weather  and  strong  ebb 
tide  are  very  dangerous  and  difficult  to  avoid.  It  is  seen  that  the  distance  from  Glasgow  to  Cairn 
Ryan  is  about  15  miles  less  than  to  Portpatrick;  nevertheless,  the  distance  from  Dumfries  to  Cairn 
Ryan  is  nearly  the  same,  even  by  Stranraer,  but  shorter  to  Portpatrick  from  Glenluce  ; but  as  the 
packets  could  not  start  until  both  mails  had  arrived,  there  would  be  no  saving  in  this  respect:  in  fact,  at 
present  the  Glasgow  mails  arrive  at  Portpatrick  about  two  hours  before  the  Dumfries  mail,  and  were 
this  latter  to  be  accelerated,  which  might  only  be  done  as  before,  mentioned,  the  mail  might  reach 
Belfast,  even  with  the  present  inefficient  packets,  from  one  to  two  hours  earlier  than  at  present.  In  order 
to  encounter  and  complete  within  the  time  this  extra  length  of  sea  passage,  Captain  Beechey  proposes  to 
employ  vessels  of  the  same  power  and  tonnage  as  those  between  Liverpool  and  Kingstown ; these  are, 

I understand,  worked  by  engines  of  300  horse  power.  The  first  cost  of  these  packets  would  be  from 
25,000/.  to  30,000/.  each,  besides  the  wear  and  tear,  expense  of  establishment,  extra  consumption  of 
fuel,  and  extra  men,  which  could  not  well  be  taken,  according  to  the  returns  lately  presented  to  Parlia- 
ment of  the  cost  of  the  different  stations,  at  less  than  5,724/.  for  each,  or  11,448/.  for  both,  besides  the 
expense  of  two  new  harbours,  which,  according  to  the  plans  proposed  would  probably  cost  from  150,000/. 
to  200,000/. ; this  taken  at  5 per  cent,  would  be  8,750/.  per  annum,  besides  the  two  packets  at  5 
per  cent.,  or  3,0001.  per  annum,  and  the  expense  of  working  at  11,448/.;  so  that  the  total  cost  of  this 
station  would  be  23,198/.  per  annum  : whereas  that  at  Portpatrick  (including  24,274/.  to  complete  the 
harbour,  7,865/.  to  deepen  and  enlarge  the  interior,  making  a total  of  32,139/.)  at  5 per  cent,  or 
1,607/.  per  annum,  and  18,000/.  to  20,000/.  for  two  new  packets  at  5 per  cent.,  or  1,000/.  per  annum, 
6,462/.  for  working,  wear,  tear,  coal,  establishment  ashore  and  afloat,  making  a total  of  8,062/.  per 
inuum,  or  15,136/.  less  than  the  Loch  Ryan  station,  being  little  more  than  one-third,  whilst  there  would 
be  an  absolute  loss  of  from  one  to  two  hours  in  the  delivery  of  the  mail  at  Belfast ; because,  supposing 
the  mail  to  start  fri^m  Cairn  Ryan  at  5 a.m.,  it  could  not,  according  to  Captain  Beechey’s  calculation, 
make  Lough  Larne  before  half-past  10  or  11  in  stormy  weather,  (which  is  the  time  to  calculate 
upon,)  and  being  21  miles  from  Belfast,  it  could  not  arrive  there  before  1 p.m.  ; whereas,  by 
Portpatrick,  it  could  Btart  at  5 a.m.,  and  reach  Donaghadee  at  8,  or  half-past  8 or  9,  and 
Belfast  at  half-past  10  or  11,  with  a clear  saving  of  15,136/.  per  annum  to  the  public.  I say 
nothing  about  the  capability  of  Loch  Ryan  and  Larne  as  fine  harbours,  for  they  are  well  known  and 
duly  appreciated ; but  the  question  to  be  decided  is,  which,  under  all  the  circumstances,  are  best 
adapted  to  carry  on  a certain,  regular,  expeditious,  and  economical  communication  between  this  part  of 
the  two  countries,  and  the  advantages,  whether  as  regards  distance,  prevailing  winds,  tides,  &c.,  and 
expense.  I am  of  opinion  decidedly  in  favour  of  Portpatrick  and  Donaghadee.  If  it  should  be 
considered  advisable  to  contract  for  carrying  the  mails  between  Portpatrick  and  Donaghadee,  it  would 
he  done  for  considerably  less  than  I have  stated ; indeed,  an  offer  was  made  to  the  Treasury  in  1840 
to  carry  them  for  4,500/.  per  annum,  if  the  harbour  of  Portpatrick  was  completed,  including  powerful 
packets  and  every  expense;  but  as  there  would  be  no  adequate  means  for  remuneration  with  such 
expensive  packets  as  those  which  must  be  employed  between  Loch  Ryan  and  Larne,  I doubt  much 
whether  contractors  would  be  found  to  undertake  to  carry  the  mail  for  much  less  than  I have  stated. 
It  should,  moreover,  be  observed,  that  during  strong  noilherly  winds  a heavy  sea  sets  into  Loch  Ryan, 
so  much  so,  that  the  steamers  plying  between  Stranraer  and  Glasgow  do  not  venture  to  leave  their 
moorings,  whilst  the  present  inefficient  packets  of  less  power  make  their  passage  between  Portpatrick 
an“®onaghadee  without  difficulty. 

i with  regard  to  Captain  Beechey's  observations  on  the  passage  between  Glasgow  and  Greenock,  they 
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are  entitled  to  every  attention,  and  he  has  put  the  question  as  regards  this  station  in  a very  clear  point  of 
view.  He  states  that  as  a mail  packet  must  start  at  a certain  hour  every  day,  during  bad  weather  and 
the  wind  blowing  a gale  from  the  south,  the  tide  against  her  nearly  the  whole  way,  which  happens  four 
days  in  a fortnight,  the  passage  would  not  be  accomplished  under  twenty  or  twenty-two  hours ; and  as 
the  mail  could  not  leave  Greenock  before  5 f.m.,  consequently  she  would  not  reach  Belfast  before 
1 or  3 p.st.,  which  would  be  two  hours  later  than  at  present,  and,  even  at  the  average  passage,  before 
8.  It  might  also  have  been  added,  supposing  the  mail  to  start  from  Greenock,  what  is  to  become 
of  all  the  intermediate  district  between  Greenock  and  Portpntrick,  and  Stranraer  and  Dumfries,  com- 
prehending a line  of  country  nearly  180  miles  long,  and  the  important  towns  of  Ardrossan,  Kilmarnock" 
Ayr,  Girvan,  Maybole,  Stranraer,  Glenluce,  Newton  Stewart,  Cree  Town,  Gatehouse,  Castle  Douglas’ 
all  of  which  must  be  sacrificed  or  send  their  correspondence  by  the  circuitous  route  to  Greenock°ata 
considerable  extra  delay  and  cost?  The  same  objections  may  be  urged  against  Ardrossan,  the  Troon 
Ayr,  and  the  immediate  places  in  a lesser  degree  or  proportion  to  the  distance. 

Captain  Beechey  has  confined  the  decision  of  the  stations  to  Loch  Ryan  and  Portpatrick;  and  as 
regards  these,  with  all  due  deference,  I am  clearly  of  opinion,  that  whether  as  regards  distance  saving 
of  time  in  making  the  passage  and  delivering  the  mails  to  and  from  Belfast,  economy  of  the  packets 
the  establishment  of  the  great  annual  saving  of  expense,  amounting  to  15,136/.,  as  above  stated  the 
advantages  are  decidedly  in  favour  of  Portpatrick  and  Donaghadee;  and,  as  such,  I would  strongly 
recommend  their  Lordships  to  adhere  to  a station  which  has  now  been  adopted  above  seventy  years; 
and,  notwithstanding  the  disadvantages  it  has  laboured  under  of  unfinished  harbours  and  inefficient 
packets,  has  maintained  the  communication  between  Scotland  and  Ireland  in  this  stormy  part  of  the 
channel  with  a degree  of  regularity  which  is  really  surprising  under  the  circumstances. 

I have,  &c., 

Sir  John  Barrow , Bart.,  John  Rennie. 

§c-  ¥■  
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Report  by  J.  Walker,  Esq.,  Pres.  Inst.  C.E.,  F.R.S.,  on  repairing  the  Works  of  the  Harbour,  and 
proposed  Improvement. 

Summary.  June  12, 1843. 

As  to  state. — That,  excepting  the  gradual  silting  up,  which  is  about  two  feet  in  eighteen  years,  the 
breach  in  the  south  wall,  which  has  been  partially  and  temporarily  repaired,  and  a displacement  (of 
no  great  magnitude)  of  some  stones,  the  harbour  is  in  the  same  state  as  when  opened  in  1825. 

That  the  harbour  has  several  advantages  and  disadvantages,  which  are  enumerated;  but  that,  ou 
the  whole,  it  is  for  the  present  the  best  point  for  communication  to  Ireland  from  Scotland  and  the 
norih  of  England. 

That  the  greatest  evil  is  want  of  water  upon  the  bar  or  shelf  between  the  outer  and  inner  harbour. 

Recommendations. — To  deepen  the  bar  to  7 feet  at  low-water  of  spring  tides,  this  being  the 
draft  of  the  present  packets. 

To  repair  thoroughly  the  breach  in  the  south  pier,  which  is  dangerous. 

To  protect  the  present  works  and  the  inner  harbour,  by  depositing  at  places,  as  stated,  large  rubble 
blocks  from  the  adjoining  quarry. 

To  do  what  is  required  for  supporting  the  north  pier. 

The  estimate  of  all  the  works  recommended,  is  10,000/. 

Not,  for  reasons  stated,  to  proceed  with  the  north  pier,  the  estimate  for  finishing  which  is  35,000/. 

Sir,  Great  George  Street,  June  12, 1842. 

Your  instructions  to  me,  dated  the  2nd  June,  desired  me  to  proceed  to  Portpatrick  with  the 
least  possible  delay,  to  inspect  the  works  of  the  harbour  there;  and  you  informed  me,  verbally,  that 
a proposed  meeting  with  the  First  Lord  of  the  Treasury,  and  some  of  the  parties  interested,  made  it 
desirable  that  my  report  should  delivered  in  by  the  I2tli.  By  leaving  on  the  3rd,  and  taking  with  me 
an  active  an  intelligent  assistant,  Mr.  Drane,  I have  been  able  to  accomplish  the  object,  although, 
perhaps,  less  perfectly  than  if  more  time  had  been  given  me. 

In  addition  to  the  survey,  for  which  the  weather  was  favourable,  I took  the  evidence  of  and  every 
information  given  me  by  Commander  Wynn,  the  Admiralty  agent.  Lieutenant  Boyter,  commanding 
the  “ Pike”  packet,  and  of  other  officers  and  individuals,  including  Mr.  M'Neel,  the  secretary,  and  Mr. 
Murdoch,  clerk  to  the  commissioners. 

I have  also  perused  and  considered  the  various  reports  and  evidence  to  which  you  referred  me. 

The  first  question  to  me  respects  the  present  state  of  the  harbour. 

To  this,  as  a question  of  comparison  with  any  foi-mer  time,  my  reply  is,  that,  with  the  exception  of 
some  decrease  of  depth  arising  from  the  gradual  deposit  of  sand  and  mud,  the  general  state  of  the 
harbour  for  the  convenience  of  vessels  is  as  good  as  it  has  ever  been,  and  that,  as  respects  the  works, 
no  charge  has  taken  place  since  1841,  when  the  breach  in  the  south  pier,  caused  by  the  hurricane  of 
January  1839,  was  partially  repaired. 

A minuie  description  of  the  general  state  or  capability  of  the  harbour,  would  involve  all  the  points 
upon  which  individuals,  much  better  qualified,  from  long  and  intimate  knowledge  of  the  harbour,  than 
I can  be  supposed  to  be,  have  so  widely  differed ; but  it  is  my  duty  to  state  the  prominent  features  as 
they  present  themselves  to  me. 

The  favourable  points  of  view  are, — 

1st.  That  the  sea  passage  from  Portpatrick  to  Donaghadee  is  the  shortest  practicable,  between 
Scotland  and  Ireland ; the  distance  is  only  21  miles. 

2nd.  That  the  currents  of  the  tides,  as  explained  in  Sir  John  Rennie’s  able  report,  generally  assist 
the  crossing ; so  that  on  the  average,  not  more  than  one  day  per  annum  is  lost  in  making  good  the 
passage;  the  ^regularity,  as  to  the  time  of  the  mails,  arising  much  more  from  the  non-arrival  of  the 
land  mails  at  the  harbours,  particularly  at  Donaghadee,  than  from  the  time  of  making  the  passage.  _ 

3rd.  That  the  regular  time  of  arrival  of  the  Irish  packets,  when  the  ebb-tides  are  the  lowest,  being 
about  three  hours  after  high  water,  there  is  generally  sufficient  depth  for  the  packet  from  Donaghadee 
t0  6 mner  harbour>  unluss  in  case  of  delay  on  the  Irish  side,  or  in  making  the  passage. 

4th.  That  the  south-west,  which  are  the  prevailing  winds,  and  to  which  the  harbour  is  open,  tend  to 
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revent  the  tide  ebbing  out  of  the  harbour ; enabling  the  packets  to  enter  at  or  near  low-water  during  Appendix  C.  : 
south-westerly  gales,  when  the  sea  into  the  harbour  is  the  heaviest.  “ 

S 5th.  The  freedom  which  the  mail  packets  enjoy  from  the  interference  of  other  vessels,  Portpatriclc  1 oRtpatrick, 
beino-  used  almost  exclusively  for  the  mail  packets.  No.  433> 

6th.  The  whole  cost  of  the  packet  establishment  between  Portpatriclc  and  Donaghadee,  exclusive  Walker,  on  repair- 
of  the  original  cost  of  vessels,  being  only  about  4000/.  per  annum.  in-rtheWovksofthe 

The  fact  that  the  present  packets,  the  “ Asp  ” and  the  “ Pike,”  have  been  several  years  (one  of  Harbour,  and  pro- 
them  eleven  years)  without  receiving  any  serious  damage,  or  even  requiring  expensive  repair,  may  also  posed  Improve- 
be  quoted  as  a strong  proof  of  the  general  facilities  of  the  harbour.  menls. 

To  thie  favourable  enumeration  may  be  opposed, — 

1st.  The  very  small  size  (half  an  acre*)  of  the  cove,  or  inner  harbour,  which  is  the  only  place  in 
which  even  the  present  small  packets  can  be  afloat,  in  any  degree  of  safety  from  storms. 

2nd.  The  outer  harbour,  or  entrance,  being  open  to  the  southerly  and  westerly  winds,  which  are  the 
heaviest  and  most  prevalent. 

3rd.  The  heavy  “ run,”  during  south-west  gales,  even  in  the  inner  harbour,  being  such  as  to  require 
the  greatest  care,  and  very  strong  head  and  stern  moorings,  to  prevent  the  packets  being  driven  up 
against  the  rocks.  . 

4th.  The  inconvenience  and  danger,  through  want  of  water  upon  the  bar,  of  having  to  draw  out  ot 
the  inner  harbour  into  the  outer  harbour  or  entrance,  some  hours  before  the  time  for  sailing ; this 
happens  for  four  or  five  days  during  the  spring  tides,  at  which  period  the  hour  of  leaving  (half-past 
5 a.m.)  is  nearly  at  the  low  water.  On  one  or  two  occasions  when  the  packet  was  in  this  situation, 
the  officer  in  command  has  been  obliged  to  go  to  sea  without  mail  or  passengers,  the  violence  of  the 
weather  preventing  his  remaining  or  communicating  with  the  shore. 

5th.  The  same  cause,  viz.,  the  want  of  water  upon  the  bar  of  the  inner  harbour,  obliging  the  packets 
sometimes  to  remain  in  Donaghadee  until  the  tide  is  supposed  to  have  risen  sufficiently  high  to  allow 
of  their  entering  Portpatrick,  without  the  danger  or  inconvenience  of  grounding  upon  the  bar. 

6th.  The  great  length  of  land  passage  to  Portpatrick  by  coach,  without  any  towns  of  importance, 
viz.,  from  Ayr  (in  the  Glasgow  route)  being  50  to  60  miles  ; and  from  Dumfries  (the  Carlise 
route)  84  miles;  thus  adding  to  the  time  and  expense  of  the  journey;  and  hence  there  being 
but  few  passengers ; so  that  the  expense  chargeable  to  the  Post-office  department  is  increased. 

What  I have  stated  on  either  side  is,  I believe,  generally  correct;  it  is  by  viewing  one  or  other  side 
only,  that  favourable  or  unfavourable  conclusions  are  drawn.  I have  not  called  in  aid  the  high  autho- 
rities of  Smeaton  in  1770,  or  of  Rennie  in  1819,  because  then  the  passage  was  made  by  sailing 
vessels,  when  the  shortness  of  sea  passage  was  of  greater  consequence  than  it  now  is  ; and  because 
neither  of  them  probably  contemplated  the  vessels  being  always  afloat,  or  of  sailing  or  entering  at  all 
times  of  tide.  .... 

Your  second  inquiry  is,  “ Whether,  for  the  preservation  of  the  existing  works,  it  appears  to  me 
necessary  that  any,  and  what,  expense  should  he  immediately  incurred  ; and  in  what  manner  the  sum 

that  may  be  required  can  be  most  advantageously  laid  out?"  ...  . 

For  the  preservation  of  the  existing  works,  the  principal  thing  required,  is  the  completion  of  the  repair 
of  the  breach  of  the  south  pier.  In  its  present  state  it  is  by  no  means  secure,  the  repair  having  been 
but  partial  and  temporary,  neither  going  with  any  degree  of  certainty  to  the  bottom  of  the  breach,  nor 
carried  out  to  the  line  of  the  regular  front.  . , 

Another  failure  might  be  much  more  serious  thau  the  last,  when  the  light  tower  was  in  the  most 
imminent  danger.  The  expense  of  this  repair  depends  so  much  upon  the  depth  to  which  it  will  have  to 
be  carried,  and  which  cannot  be  ascertained  without  the  removal  of  the  fallen  material,  and  the  assist- 
ance of  the  diving  machine,  that  it  is  impossible  to  estimate  it  correctly.  The  quantities  I have  taken 
from  measurements  show  an  expense  of  3560/.,  in  which  I conclude  making  good  some  part  (extra 
of  the  breach)  that  is  damaged,  substituting  a better  material  for  such  of  the  loose  rubble  filling  in 
the  head  as  can  be  easily  got  at,  and  an  additional  quantity  of  large  rubble  at  the  toot  ot  t ie 
slope  behind  the  pier ; also  replacing  the  lantern  of  the  light  tower  that  was  taken  down  after  the 
breach.  , , . 

At  the  junction  of  the  south  pier  with  the  jetty,  I recommend  a quantity  of  large  stones  being  thrown 
in,  to  protect  the  angle  from  the  violence  of  the  seas.  Mr.  M'Neel,  who  knows  how  the  work  s done, 
and  has  witnessed  the  power  of  the  storms,  considers  this  a weak  point  ; and  I quite  agree  with  him, 
that  a breach  there  would  be  most  serious.  This  will  add  500/.,  making  good  some  defects  in  the 
north  pier,  and  adding  some  bolts,  and  securing  the  top,  may  cost  500/.  . 

Thus -I  think  that  4000/.  to  5000/.  will  (barring  further  breach  or  accident)  preserve  the  existing 

The  great  evil  and  inconvenience  arise,  however,  from  the  want  of  water  upon  the  bar,  between  the 
outer  and  the  inner  harbour.  , . . • « • .. 

To  the  question  put  by  me  to  every  one  whom  I examined,  “ What  have  you^to  complain  of  m the 
present  stole  of  the  harbour?”  the  uniform  aud  almost  the  only  answer  was.  Want  of  water  upon 
the  bar.”  I have  already  stated  that  a consequence  of  this  is,  obliging  the  packets  to  go  over  the  bar 
into  the  outer  harbour  some  hours  before  the  arrival  of  the  mails,  causing  danger  to  the  vessels,  and 
inconvenience  in  shipping  the  mail  bags  and  passengers;  and  that  a similar  inconvenience  is 
experienced  with  the  returning  packets,  which,  during  heavy  south-west  gala , are  de  sued  at  • 

Donaghadee,  or,  if  they  cross  too  soon  in  the  tide,  are  obliged  to  ground  upon  the  bar,  with  a heavy 

This^want^of^depth  arises  partly  from  the  bar  never  having  been  eicavated  sufficiently,  partlyafrom 
a gradual  accumulation  of  about  2 feet  during  the  eighteen  years  the  inner  harbour  has  been  formed, 
and  partly  from  a dam  or.stank  made  for  keeping  the  water  out  of  the  inner  harbour,  while 

IntK'shal'owest  part,  which  Is  opposite  the  Dorn  Rock,  there  is  not  mors  Ibanl  foot  6 inches 
depth  at  the  low  water  of  spring  tides,  and  from  4 to  5 feet  at  neap  tides. 

Correct  sections  at  different  places  of  the  harbour  were  taken  by  Mr.  Drane.  f ■ 

The  calculations  since  made,  ehow  that  to  give  7 feet  at  all  places  during  the  low  water  of  spring 
tide,  will  require  16,000  cubic  yards  to  be  excavated,  which,  with  contingent  expenses,  may  be  taken 
at  3,000/. 


* The  actual  Bize  of  the  cove  is  about  200  feet  by  100  feet. 
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Walker,  on  repair- 
ing the  Works  of  the 
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I have  stated  the  inconvenience  suffered  by  the  packets,  even  when  moored  at  their  berths  f 
very  heavy  run  of  the  sea  during  southerly  and  westerly  gales,  which  sweeps  round  the  interio  f 
harbour,  having  nothing  to  oppose  or  break  it  r 0 

In  the  formation  of  rough  jetties  or  breakwaters  to  assist  in  preventing  this,  and  for  some  min 
provements,  I think  that  1000/.  would  be  usefully  applied.  rim' 

An  abstract  of  the  various  items  of  estimate  is  appended  ; the  total,  including  contin«mroM  , i 
expenses,  is  10,000/.  “ nc* 

Your  last  direction  to  me  is,  to  report  on  the  expediency  and  expense  of  completing  the  nortl  ' 
and  other  works  contemplated  in  the  original  plan.  ° 1 pier> 

My  decided  opinion  is,  that,  under  present  circumstances,  and  having  reference  to  the  heavy  expen 
it  is  not  expedient  to  do  more  than  secure  the  works  of  the  north  pier  in  their  present  state  for  whf^ 
I have  already  allowed  the  sum  of  5001.  ’ c“ 

The  formation  of  the  inner  harbour,  the  introduction  of  steam,  and  the  stank  or  dam  on  the  ea 
side  of  M Cook’s  Island,  which  closes  the  harbour,  and  forms  a breakwater  to  it  on  that  side  have 
placed  things  in  a very  different  position  from  that  when  the  late  Mr.  Rennie  proposed  the  north  nier 
and  its  jetty.  p er 

Still  I do  not  mean  to  say  that  the  pier  would  not  be  useful  in  protecting  the  entrance  of  the  outer 
harbour  from  north-west  gales,  and  that  if  the  permanent  packet  station  should  ultimately  be  fixed  at 
Portpatrick,  something  of  the  kind  may  not  be  expedient,  but  it  is  not  immediately  wanted  • and 
until  the  lines  and  extent  of  railroad  between  England,  Scotland,  and  through  the  west  of  Scotland 
to  the  Firth  of  the  Clyde,  and  the  coast,  are  more  definitely  settled,  I think  it  impossible  to  say  what 
may  ultimately  be  the  best  ports  for  the  Irish  and  Scotch  mails.  Time  will  develope  facts,  of  which  at 
present  there  is  little  idea. 

The  improvements  in  progress  upon  the  harbours  of  Greenock,  Ardrossan,  and  Belfast,  as  well  as 
the  increasing  speed  and  certainty  of  steam-packet  communication,  may  much  affect  the  question  and 
remove  Portpatrick  from  being,  what,  all  circumstances  combined,  I think  it  at  present  is,  the’ pre- 
ferable point  on  the  Scotch  coast.  This  opinion  is  further  strengthened  by  my  finding  that  the  estimate 
35  00O/OmpletIOn  t*1G  n°rlh  Pier  3nti  Jetty’  accorJinS  t0  the  ,ate  Mr.  Rennie’s  plan,  is  nearly 
These  are  both  founded,  but  are  still  from  11  to  12  feet  under  low  water. 

I do  not  participate  any  considerable  outlay  after  the  works  I have  recommended  in  this  report 
shall  be  completed,  unless  a breach  takes  place,  which  the  works  recommended  will  tend  to 
prevent. 


The  Right  Hon.  Sir  George  Clerk,  Bart. 

General  Estimate  of  Outlay  proposed  in  foregoing  Rape 

1.  Expense  necessary  for  preserving  existing  works: 

Repairing  breach  in  south  pier,  including  ccrlain  extras  . 

Stone  rubble  in  angle  between  pier  and  jetty 

Securing  north  pier 

2.  Expense  of  proposed  Improvements  : 

Dredging  and  deepening  harbour  to  7 feet  below  low  water 
Jetties  and  minor  Improvements 


I have,  «fec., 


Total  proposed  Outlay 


J.  Walker, 

rt. 

. £3500 
500 
500 

£. 

4,500 

. 3000 

. 1000 

:s 

4,000 

8.500 

1.500 

£10,000 

No.  434. 

Rennie,  on  the  fit- 
ness of  Portpatrick 
for  a Packet  Station. 


Sir  J.  Rennie,  on  the  fitness  of  Portpatrick  for  a Packet  Station. 

Sir  George,  London,  June  16, 1843. 

re^e jence  ,to  Portpatrick  harbour,  there  is  perhaps  no  subject  which  has  been  more 
station  y dlSCUS8ed’  and  8tl11  the  same  conclusion  has  been  arrived  at,  namely,  that  it  is  the  best 

*°11owmg  is  a short  history  of  the  transaction,  as  far  as  I can  find  it  to  be  correct.  It  was 
established  prevmus  to  1770,  experience  having  proved  it  to  be  the  shortest  and  best  passage. 

c,  ,jled  rePOTted  in  favour  of  it,  and  gave  a plan  for  the  old  harbour,  which 

was  partially  adopted.  In  1808,  Captain  M'Kerlie,  of  the  navy,  and  the  late  Mr.  Telford  were 
appomled  by  Government  to  investigate  the  merits  of  the  station,  and  they  recommended  Bangor  Bay, 
on  the  Irish  coast,  and  Ardwell  Bay,  on  the  Scotch  coast,  which  is  about  11  miles  east  of  Port- 
patrick,  m preference  to  Donaghadee  and  Portpatrick. 

the  late  Mr-  Renni?  wa8  apP°inted  b7  Government  to  examine  the  coast,  and  prepare  the 
Si  ,neTf/y  S^rVeyS:  hu!  gave  no  °Pini°n  to  the  proper  places  for  packets, 
ihe  whole  of  Mr..  Rennie  s plans,  together  with  those  of  Mr.  Telford  and  Captain  M'Kerlie,  were 
referred  to  the  Trinity  Board,  who,  on  the  9th  February,  1818,  decided  that  Portpatrick,  on  the 
Scotch  side  and  on  the  6th  October,  1819,  that  Donaghadee,  on  the  Irish  side,  were  the  best  porta 
lor  the  station.  The  Government  then  ordered  Mr.  Rennie  to  prepare  the  necessary  plans  for  har- 
bours at  those  places;  and  Acts  of  Parliament  were  accordingly  passed  in  1820,  empowering  the 

Government  to  advance  funds  to  carry  the  plans  into  effect. 

In  1823,  before  any  considerable  progress  had  been  made  at  Portpatrick,  the  subject  was  again 
_.t  7 ft  Committee  of  the  House  of  Lords,  which,  after  hearing  evidence  as  to  the  eligibility  of 

SS2ST:  !UCh  as  ®reenock’  Ardrossan,  the  Troon,  Belfast,  Bangor,  &c.,  decided  to  leave  undis- 
turbed the  stations  at  Portpatrick  and  Donaghadee.  6 
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In  1830  the  subject  was  again  taken  up  by  the  House  of  Commons,  and  still  the  same  decision  was 
made  as  to  Donaghadee  and  Portpatrick  being  ihe  proper  stations. 

In  1834  a commission  was  appointed  by  Government  to  investigate  the  subject  again,  when  no 
alteration  was  decided  upon. 

In  1836  the  subject  was  revived ; but  still  nothing  was  done.  Captain  Beechey  reported  against 
Portpatrick  and  Donaghadee,  and  recommended  new  harbours  at  Locli  Ryan  and  Loch  Larne,  and 
that  Donaghadee  and  Portpatrick  should  be  abandoned. 

In  1840  Captain  Baddelcv,  of  the  Royal  Engineers,  was  sent  to  Portpatrick  by  order  of  the 
Treasury.  I did  not  hear  the  result  of  his  report,  but  understood  that  it  recommended  the  works  to 
be  completed. 

In  1842  a Committee  of  the  House  of  Commons  was  appointed,  and,  after  hearing  evidence 
from  all  the  various  other  places  and  parties  interested,  came  to  no  conclusion ; but  on  the  13th 
Julv.  1842,  the  Admiralty,  who  had  devoted  considerable  attention,  and  had  investigated  the  whole 
subject  thoroughly,  gave  their  opinion  in  favour  of  Portpatrick  and  Donaghadee. 

Tims  there  have  been  nine  different  investigations  upon  the  merits  of  this  station,  all  of  which  have 
been  favourable  to  its  continuance,  with  the  exception  of  that  of  Messrs.  Telford  and  M'Kerlie  and 
Captain  Beechey,  who  reported  against  it ; but  the  Post-office  Commission  of  1834,  I believe,  as  well 
as  the  Committee  of  the  House  of  Commons  of  1842,  gave  no  positive  opinion. 

With  regard  to  the  causes  of  the  original  estimate  of  Portpatrick  harbour  having  been  exceeded,  it 
may  be  observed,  that  a sum  of  12,500/.  has  been  expended  in  removing  rocks  from  and  enlarging 
and  deepening  the  north  harbour,  in  order  to  accommodate  steamers  before  the  outer  piers  could  be 
completed.  The  work  was  pointed  out  at  the  time,  and  approved  of  before  being  carried  into 
effect.  The  same  may  be  said  of  the  sum  of  3,500/.  expended  in  removing  rocks  from  and  repairing 
and  deepening  the  south  or  old  harbour.  These  works  were  not  included  in  Mr.  Rennie’s  original 
estimate. 

2nd.  In  consequence  of  the  repeated  discussions  which  have  continually  taken  place  as  to  the 
propriety  of  continuing  this  station,  the  successive  Governments  very  properly  did  not  feel  themselves 
justified  in  carrying  on  the  works  with  that  vigour  which  they  otherwise  would  have  done;  the  works 
have  therefore  been  in  progress  ever  since  the  year  1820,  (twenty-three  years  since,)  whereas  six  or 
eight  years  would  have  sufficed  if  pursued  vigorously.  The  commissioners  have  thus  been  compelled 
to  keep  up  an  establishment  for  nearly  the  whole  time  at  very  considerable  extra  expense,  which  would 
have  been  saved  if  the  works  had  been  finished  within  the  usual  period. 

3rd.  For  the  reasons  above  given,  the  money  has  been  granted  in  such  small  sums  that  it  was 
impossible  to  carry  on  the  works  in  that  wholesale  and  energetic  manner,  by  which  alone  economy  can 
be  practised  and  accidents  avoided,  particularly  in  such  an  exposed  and  stormy  situation  as  Portpatrick ; 
so  that  it  was  very  difficult,  if  not  impracticable,  to  make  accurate  estimates  ; indeed,  for  several  years 
only  permission  was  given  to  proceed  with  one  pier  at  once,  and  no  contractor  could  be  found  to 
undertake  to  complete  the  harbour  under  such  circumstances ; the  extra  cost  occasioned  by  this  has 
been  very  considerable. 

4th.  It  should  be  recollected,  that  the  whole  of  the  works  have  been  kept  in  repair  by  the  sums 
granted,  as  well  as  in  carrying  on  new  works;  and  even  supposing  a harbour  to  be  completed,  it  is 
impossible  but  that  occasional  repairs  will  be  necessary,  to  which  all  harbours  are  more  or  less  subject, 
and  which  ought  to  be  allowed  for,  as  no  estimate  is  supposed  to  contemplate  keeping  the  works  in 
repair,  but  simply  the  first  cost. 

5th.  The  very  severe  hurricane  of  January,  1839,  occasioned  damage  to  the  extent  of  13,800/., 
which  was  further  increased  by  the  money  for  the  repairs  not  being  forthcoming  at  the  proper  time, 
and  it  also  prevented  the  north  pier  from  being  completed  ; and  the  present  increased  estimate  arises 
from  its  being  advisable  to  construct  the  new  works  more  substantially  than  originally  intended,  in 
order  to  provide  against  similar  accidents. 

6th.  The  present  estimate  of  32,139/.  required  to  complete  the  harbour,  includes  an  item  of  7,865/. 
for  deepening  and  enlarging  the  inner  harbour,  which  was  never  included  in  any  estimate. 

I trust  that  the  above  explanation  will  be  satisfactory  as  to  the  reasons  why  the  estimate  has  been 
exceeded. 

With  regard  to  future  proceedings,  the  question  now  stands  thus : to  complete  the  outer  harbour  as 
far  as  is  necessary,  and  repair  the  south  pier,  it  will  require  the  sum  of  24,274/. : and  to  enlarge  and 
deepen  the  inner  north  harbour,  so  as  to  enable  steam-vessels  to  enter  at  all  times , will  require  the  sum 
of  7,865/.,  making  a total  of  32,139/. ; but  if  the  works  be  confined  to  merely  keeping  the  south  pier  in 
repair,  and  deepening  the  entrance  to  the  north  harbour,  sufficiently  to  enable  packets  to  enter  at  all 
times  without  enlarging  it,  (these  works  are  by  far  the  most  important  at  present,)  then  the  sum 
required  will  be  only  9,500/.,  besides  the  establishment,  of  which  3,500/.  should  be  granted  this  year. 
If,  therefore,  it  be  desirable  to  limit  the  expenditure  upon  this  station,  it  may  be  thus  effected,  and  two 
of  the  most  important  objects  gained  ; there  will  then  be  time  for  deliberation  as  to  whether  it  will  be 
advisable  to  do  anything  further,  and  to  endeavour  to  obtain  a contract,  or  to  complete  them  for  a 
specific  sum.  ' ” 

It  is  also  a matter  for  serious  consideration,  whether  it  would  not  be  advisable  to  have  a new  packet 
capable  of  performing  the  passage  in  little  more  than  half  the  time  now  occupied  by  the  present 
packets;  such  a packet,  if  properly  constructed,  would  not  draw  more  water,  or  exceed  the  cost  of 
working  one  of  the  present  insufficient  packets,  and  would  at  once  establish  the  superiority  of  this 
station  for  economy  and  despatch  in  the  transmission  of  the  mails.  . 

It  is  probable  tnat  one  good  packet  would  be  sufficient,  with  the  occasional  assistance  ot  one  of 
the  old  packets  to  work  this  station,  and  thus  great  economy  would  be  effected,  and  probably  persons 
might  be  found  ready  to  contract  for  workirg  this  station  for  much  less  than  the  actual  cost  to  the 
Government. 

I would,  therefore,  humbly  submit  the  propriety  of  bringing  this  long-protracted  discussion  to  an 
early  decision,  as  the  public  interest  is  suffering  severely  by  the  delay.  For  further  observations  1 beg 
to  refer  to  my  Report  to  Sir  John  Barrow,  of  the  23rd  April,  1842. 

I am,  &c., 

Tke  Right  Bon.  Sir  George  Clerk,  Bart.  EMM*- 
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PORTPATRICK. 

No  435. 
Evans,  on  Port- 
patriek  Harbour. 


No.  435. 

Report  by  Captain  George  Evans,  R.N.,  on  Portpatrick  Harbour. 

January  81, 1S46. 

After  a careful  examination  of  tins  port,  I see  no  reason  to  alter  the  report  I made  of  it  in  irpr 
and  which  has  been  confirmed  by  every  naval  officer  that  has  been  subsequently  applied  to-  " i"’ 

that  Portpatrick  is  not,  nor  ever  can  be  made,  a safe  harbour,  either  to  run  for  or  depart  f*"1  ■ 
westerly  or  south-westerly  "ales,  without  incurring  a most  enormous  expense.  1 rora  ln 

The  plan  which  I have  the  honour  to  submit  will  shew  the  nature  of  the  port  better  than 
description  that  I can  give  of  it  in  writing.  It  will  be  seen  that  it  lies  open  to  the  prevailino- 
from  the  westward  and  south-west  which  cause  a heavy  sea  to  roll  into  it,  and  with  such  violence  a t 
prevent  any  vessel  lying  in  the  outer  harbour,  or  even  in  the  inner  one,  without  sustaining  iniurv  tnW 
bull,  fastenings,  or  engines.  B J * ner 

The  only  way  to  subdue  the  swell  in  the  inner  harbour  would  be  to  remove  the  old  pier  that  ten  1 
thft^port  k tlierS  5 bUt  tllB  d°ing  80  W°Uld  leaVC  n°  pIaCe  °f  sheIter  to  tlie  fcw  small  vessels  trading  to 

The  present  small  steamers  employed  to  convey  the  mails  cannot  get  in  or  out  of  Portpatrick  at 
°'v  water» tbere  b?ing  only  3 feet  water  over  the  bar  leading  to  their  berths.  In  sprint?  tides  thev 
lie  aground,  even  in  their  berths,  at  low  water.  This  circumstance  not  only  prevents  any  regularity  in 
useli”1^1  ^ departUr®  °f  the  mails’  but  wouId  render  any  attempt  at  their  acceleration  by  a railroad 

During  westerly  and  south-westerly  gales  even  steamers  cannot  enter  or  depart  from  Portnatrirk 
without  imminent  risk  of  life.  p 

On  entering,  if  it  be  low  water,  they  must  run  aground  on  the  bar,  and  lie  exposed  to  the  sea-  if 
there  be  water  over  the  bar,  they  must  depend  on  catching  the  check-ropes,  when  passing  M'Cook’s 
L-g ’ ,for’  “ they  miss  them,  they  run  the  risk  of  being  knocked  to  pieces  against  the  cliff. 

On  departing  there  is  so  little  room  to  get  way  on  the  vessel,  that  if  she  struck  with  two  following 
seas  at  the  entrance,  she  would  in  all  probability  lose  her  way,  and  fall  off  with  her  head  towards  the 
pier  or  rocks,  rendering  it  impossible  to  give  her  either  head  or  stem  way  with  the  engines:  so  that 
she  must  either  be  dashed  against  the  piers,  or  driven  into  the  harbour,  against  M'Cook’s  Craig 
there  being  no  room  to  turn  her,  either  by  dropping  an  anchor,  or  the  use  of  sails  or  engines 
. Sh,ould  anJ  accident  occur  to  the  engines,  on  the  first  shock  they  receive  in  going  out  between  the 
pier-heads,  the  vessel  must  be  dashed  to  pieces. 

The  light-house,  which  was  being  erected  on  the  south  pier  head  when  I was  there  in  1836,  has  not 
been  lighted  since  1839.  It  cannot  be  approached  in  bad  weather;  the  green  sea  breaks  30  feet  over  the 
lantern,  and  the  pier  it  stands  on  is  so  frequently  under  water  that  it  has  the  appearance  of  a half-tide 
rock  I understand  that  in  consequence  of  the  foundation  of  the  south  pier  giving  way,  which 
threatened  the  destruction  of  the  light-house,  a vast  quantity  of  stones,  weighing  several  tons  each, 
oTthe  plan)6”8  a§°  * ‘r°Wn  into  the  outward  angle  of  the  south  pier  and  jetty  (in  the  spot  marked  A. 

These  large  blocks,  instead  of  protecting  the  masonry  during  the  westerly  gales,  acted  as  battering. 

destruction,  being  hurled  against  the  angle  with  such  force  as  to  cause  considerable 
to  pTeces  1 iey  finaily  dlsaPPeared>  having  been  driven  in  various  directions  after  pounding  themselves 

wnnM  i!i0rth  P‘T’  aS  7i]1  be  see"  by  the  !,lan>  fortunately  has  not  been  finished ; for  if  it  were,  it 
At  o V.eib  iazardous  experiment  to  steer  a vessel  into  the  harbour  during  a south-westerly  gale, 
liarlinnr  ’ wblC1  rebounds  from  the  south  pier  and  jetty  across  the  entrance  of  the 

, j . . ’ p,  , 1 s<r  ^ amongst  the  rocks  on  the  north  side;  but  were  the  north  pier  finished  there 

through  it  C ^ ***  rebound  from  tbat  would  so  agitate  the  entrance  as  to  defy  any  man  to  steer 

. u'  snort>  however  suitable  Portpatrick  might  have  been,  and  no  doubt  it  possessed  great  advantages 
,ln,tL^7  ,Sa  ? S 01°pS-  we,re  ^P’oyed  to  convey  the  mails,  it  is  clearly  manifest  that  after  the  intro- 
vpcofi  eaIf  "Ve«e^S  11  should  have  been  abandoned,  not  only  from  its  incapability  of  admitting 
l . , ® 0 8ufficlent  length  and  power  to  ensure  a regular  and  safe  passage  across  the  stormy 
t W6rf  other1P°rt«  not  far  off  better  situated  with  regard  to  mail  deliveries,  and 

of  6 eni  errd  °l  dpParted  from  Jn  perfect  security  in  any  weather,  and  by  the  largest  class 

of  steamers,  namely,  Loch  Ryan  and  Loch  Larne.  > y b 

CairnT?™!/  al  Pre8ent  adopted,  it  would  only  be  necessary  to  erect  a jetty  at 

S?oSn VS  Sr \ t gneW  0irers  the  u?e  of  his  je.,ly  at  Larne  gratis/  * 

DonairhacW  6 =lvenTt°  ascertain  the  relative  merits  of  the  present  route  via  Portpatrick  and 

and  nasseno-prs  pnnl  l tr0Ut^  * baJe  tbe  bonour  to  propose  by  Loch  Ryan  and  Loch  Larne,  the  mails 
till  the  result  of  the  t ,e  embarked  at  Cairn  Ryan  in  any  weather,  and  the  pier  need  not  be  constructed 
till  the  result  of  the  trial  would  enable  a decision  to  be  formed. 


Donagiiadee. 

ofrab!.10  S“bmit  * pl“  “f  ‘bia  harbour  ’•H*  will  give  a much  belter  idee  of  it  than  any  deserif  lion 

hassle™  SSSthTSS  red’  WhiC,‘ 1 t0°k  kal  ""  ■h!»  the  tl,e  halb°“r 

IaT  from  just  inside  the  entrance  to  a “ puddle  dyke  ” in 

harbour  froi  he  J,  * h“f  "evsr  "moved  : those  stones  have  been  washed  into  the 

dyke,  to  have  been  removed!"8  eMlK  y ™d  “»‘i>-casterly  -ales,  and  ought,  together  with  the  puddle 

th,Se0nn,?w',em;.'e'!..ifa  T""1  ™d  shallow  state,  will  not  admit  of  larger  steamers  than 

ga|es>  1 1 ’ and  even  they  fed  great  difficulty  in  entering  it  at  low  water,  during  easterly 

sWeedlirin-°tt,Ser'0US  odJ'r:fi°n  t0  Donaghadee  aB  a packet  station,  it  being  situated  on  a weather- 
nore,  during  the  prevail, ng  winds,  and  frequented  by  the  packets  during  daylight  only:  it  might  he 
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deepened  10  feet  all  over;  but  it  is  evident,  however,  that  it  is  too  small  to  be  of  any  service  as  a 
harbour  of  re.uge. 

It  will  always  require  an  annual  expenditure  to  keep  it  up,  and  has  not  capacity  for  admitting  that 
length  of  vessel  which  alone  could  ensure  regularity  and  safety  in  conveying  the  mails  across  those  seas. 


Belfast. 


Appendix  C. 

Poutpatrick. 

No.  435. 
Evans,  on  Port- 
patrick  Harbour. 


I have  the  honour  to  submit  a plan,  shewing  the  improvements  that  have  taken  place  in  this  harbour 
since  I reported  on  it  in  1836.  All  that  part  coloured  brown  is  entirely  new,  consisting  of  em bank- 
men's  formed,  and  a cut  made  and  deepened  to  9 feet  at  low  water.  They  are  at  present  excavating 
and  deepening  the  river  from  the  bridge  down  to  the  cut,  and  widening  the  quays  at  the  north  or  town 
side  of  the  river  to  meet  the  rapidly  increasing  demands  of  the  trade.  When  these  works  shall  be  finished, 
vessels  drawing  9 feet  water  will  be  able  to  get  up  to  the  quays  of  Belfast  at  low-water  springs. 

There  will  be  always  some  difficulty  in  navigating  the  tortuous  part  of  the  channel,  until  the  second 
cut  is  made  (particularly  in  thick  weather  or  dark  nights,)  owing  to  the  great  length  of  the  steam- 
vessels  now  generally  in  use.  When  the  second  cut  is  made  down  to  Gannoyle,  the  channel  will  be 
straight.  Gas  lamps  may  be  placed  at  intervals  along  the  embankment  which  would  enable  steam- 
vessels  to  run  up  and  down  at  all  times,  as  easily  as  a carriage  goes  along  the  street.  As  a port  of 
communication  with  Scotland  and  the  north  of  England,  there  is  no  doubt  but  a great  many  passengers 
would  find  it  very  convenient  to  be  landed  at  Belfast;  yet  it  must  be  remembered  that  the  sea  passage 
between  it  and  Cairn  Ryan  is  15  miles  longer  than  that  between  the  Cairn  and  Larne,  and  although 
those  15  miles  are  performed  in  the.  comparatively  smooth  water  of  Belfast  Lough,  considerable 
delays  might  reasonably  be  expected  from  navigating  it  in  thick  weather,  or  dark  nights,  particularly 
among  the  shoals  at  the  upper  and  narrow  part  of  it : on  the  other  hand,  passengers  or  mails  landed 
at  Larne  might  be  sent  in  two  directions.  Those  for  the  northern  parts  of  Ireland  might  go  direct  by 
a railroad  to  Ballymena,  or  by  the  new  road  along  the  north  coast  of  Antrim  to  Coleraine,  London- 
derry, Donegal,  and  Sligo,  while  the  other  portion  destined  for  Belfast,  and  the  whole  of  the  centre 
and  south  of  Ireland,  would  find  a rapid  and  economical  mode  of  transmission  by  means  of  a railroad 
to  Belfast.  It  is  therefore  reasonable  to  suppose  that  a majority  of  the  passengers  would. prefer  the 
safest  and  most  expeditious  sea  passage,  which  is  manifestly  that  between  Loch  Ryan  and  Loch 
Lame,  in  consequence  of  there  being  no  limit  to  the  s:ze  or  power  of  the  steamers  which  might  be 
placed  on  that  line. 

Having  complied  with  your  instructions  by  reporting  to  the  best  of  my  ability  on  the  present  state 
of  Locli  Lame,  Loch  Ryan,  Porlpatrick,  Donaghadee,  and  Belfast,  I humbly  submit  for  their  Lord- 
ships’  information  the  following  trials  I made  last  month,  (December,  1845,)  to  test  the  relative  merits 
of  the  route  by  Portpatrick  and  Donaghadee  with  that  by  Locli  Ryan  and  Loch  Larne,  as  repre- 
sented in  the  enclos"d  sketch  of  the  Irish  Channel. 

On  the  22 iid  of  last  month  1 went,  during  one  of  the  hardest  gales  we  had  this  winter,  from  the 
west-north-west,  in  the  Albion,  an  iron  merchant  steamer,  from  Stranraer  to  Belfast  (49  miles)  in  five 
hours  and  a half. 

The  Albion  is  about  200  tons  burthen,  has  130  horso-power,  and  draws,  when  loaded,  61,-  feet 
water.  She  had  a full  cargo,  and  averaged  nine  miles  an  hour  against  the  gale.  I timed  her 
from  passing  Cairn  Ryan  to  abreast  of  Larne,  and  she  ran  the  distance  (30  miles)  in  three  hours 
and  a half. 

This,  considering  the  circumstances  of  wind  and  weather,  is  as  long  a passage  as  would  occur  during 
the  year  between  Cairn  Ryan  and  Lame. 

I also  went  on  the  17th  of  last  month  in  the  « Pike"  mail  boat,  Lieutenant  Boy  ton,  from  Donaghadee 
to  Portpatrick.  The  water  was  smooth:  we  had  a leading  wind,  and  the  sails  were  set  ; yet,  owing 
to  the  limited  size  and  power  of  the  boat,  we  were  two  hours  and  fifty  minutes  running  across 
(19  miles). 

This  clearly  proves  the  great  superiority  of  the  Larne  and  Loch  Ryan  route;  for  the  Albion  went 
against  the  hardest  gale  we  had  this  winter  two  miles  an  hour  faster  than  the  largest  boat  that  could 
enter  Portpatrick  could  go  in  fine  weather  with  a fair  wind. 

The  mail  boats  during  adverse  gales  are  obliged  to  tack,  under  steam  and  canvas,  across  the  channel, 
having  neither  length  nor  power  to  stem  the  gale. 

The  “Pike,”  Lieutenant  Boyton,  was,  under  such  circumstances,  nine  hours  and  a half  crossing,  a few 
days  before  I went  in  her. 

It  will  naturally  occur  to  ask,  Why  has  not  the  route  vid  Portpatrick  been  abandoned  long 
ago  if  there  be  such  objections  to  it?  The  reason  is  easily  explained.  When  the  Commiss’oners 
of  Inquiry  into  the  Post-office  Department,  in  1836,  strongly  and  unanimously  recommended  in  their 
report  (Sixth  Report  of  the  Commissioners  appointed  to  inquire  into  the  Department  of  the  Post-Office, 
1836)  that  no  further  expense  should  be  incurred  on  Portpatrick  or  Donaghadee,  and  that  Cairn  Ryan 
and  Lame  should  be  adopted  as  the  best  route  for  the  mails,  the  proprietors  of  Portpatrick  and  the 
civil  engineer  stated  that  if  the  money  then  voted  for  the  completion  of  Portpatrick  (23,700k)  were 
expended  on  it,  the  harbour  would  be  rendered  perfectly  safe,  and  possess  ample  accommodation  for 
the  reception  of  first-class  steamers  drawing  12  feet  water  and  upwards.  . 

Although  the  Lords  of  the  Treasury  had  complied  with  the  recommendation  of  the  Commissioners 
of  Inquiry,  by  stopping  the  works  and"  paying  off  the  workmen,  yet  their  Lordships,  considering  that 
nearly  150.000Z.  public  money  had  already  been  spent  on  Portpatrick,  and  that  the  engineer  was 
quite  confident  of  success  their  Lordships  consented  to  go  on  with  the  works 

The  present  state  of  Portpatrick  sufficiently  explains  the  result. 

Under  these  circumstances,  it  is  my  humble  opinion  that  it  is  well  worthy  of  their  Lordships’ 
consideration,  whether  a fair  trial  of  the  two  routes  is  not  desirable.  By  granting  it,  their  Lordships 
will  settle  a question  which  for  many  years  has  been  the  cause  of  considerable  anxiety  to  the  bankers, 
merchants,  and  manufacturers  of  Scotland  and  the  north  of  Ireland. 

I have,  8cc., 

To  the  Secretary  of  the  Admiralty.  George  Evans,  Captain,  li.N. 
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Observations  by. Sir  J.  Rennie  on  Captain  Evans’s  Report  on  Portpatrick 

London,  Aprils  1846 

Having  been  officially  called  upon,  with  the  sanction  of  the  Louis  IWm,;.  ;. 
Admiralty,  u,  rrply  lo  Captain'  Evans's  leport  of  tl.o  31s,  January  the  CZur  2 % *• 

patnck  ami  Donaghadee,  and  on  the  propriety  of  .adopting  either  Larne  and  Loch  RVan  Tl 
Ryan  and  Belfast,  as  the  stations  for  carrying  on  the  Post-office  communication  between  u 
west  of  Scotland  and  the  north-east  of  Ireland,  in  preference  to  the  long-tried  and  established)  k' 
of  Donaghadee  and  Portpatrick,  and  thus  to  abandon  a station  which  has  been  tested  bv  the  .3 
of  two-thirds  of  a century,  and  ujion  whicli  nearly  300,000/.  of  public  money  has  been  exiiended^rT6 
leave  to  do  as  follows.  r UUBU» 1 Deg 


result,  viz.,  the  establishing  the  superiority  of  Donaghadee  and  Portpatrick  as  the  best  station  Su 
all  the  circumstances,  that  it  might  be  supposed  unnecessary  to  agitate  the  question  further  ■ ,’Ja 
recent  report  of  Captain  Evans,  above  alluded  to,  only  contains  the  same  arguments  which  hat  h 
so  often  refuted  before;  still,  however,  a reply  may  be  considered  necessary  by  some,  in  order  t« 


vent  these  erroneous  opinions  from  being  again  entertained  and  circuited.' J '3  OU,,,C’  °rder  *°  pre' 

This  station  was  first  established  by  exjierience,  anil  about  the  year  1770  was  improved  and  »(•<>». 
mended  by  Smeaton,  and  others,  as  the  best  for  the  object.  It  continued  in  this  state  without  furtkt 
alteration  until  the  year  1808,  when  the  late  Mr.  Telford  and  Captain  M‘Kerlie  were  appointed  hv 
Government  to  ascertain  whether  any,  and  what  other,  could  he  found  better  adapted  for  the  puroo  J 
and  whether  this  station  could  be  improved : they  recommended  the  adjacent  harbours  of  Port  NesLl/ 
acced  d^to<C  '*  ^ B:ingor’  on  tI,e  •fr'3’1  side>  88  preferable ; their  recommendation,  however,  was  not 

In  1812,  the  late  Mr.  Rennie  was  appointed  by  Government  for  the  same  object,  and  he  prepared 
the  necessary  documents,  and  furnished  the  required  information,  when  the  whole  was  submitted  bv  the 
Government  to  the  decision  of  the  Trinity  Board,  who  finally  decided  upon  Donaghadee  in  1819  and 
Portpatrick  in  1820,  as  the  best  stations.  ° ’ Q 

The  Government  then  directed  Mr.  Rennie  to  prepare  the  necessary  plans  for  improving  these 
harbours,  and  Acts  of  Parliament  were  passed,  empowering  the  Government  to  appoint  commissioners 
and  supply  the  necessary  funds  for  carrying  Mr.  Rennie’s  plans  into  effect. 

. The  works  accordingly  commenced  in  1821.  Donaghadee  was  finished  in  1836,  and  Portpatrick 
iS'iear'y  C0"1P1,et.e,  as  described  in  the  accompanying  plan— witli  the  exception  of  the  north  pier-head 
and  jetty,  which  have  been  stopped  by  order  some  years  since,  and  the  deepening  of  the  entrance  to  the 
north  harbour  to  the  depth  of  7 feet  below  low  water  of  spring  tides,  which  is  in  progress— and 
" 1 . ,5  , , ,°at3  Were  first  llUro(lucp<1  on  tl,is  station,  and  although  the  harbours  have  been 

unfinished,  and  the  boats  are  old  and  inefficient,  still,  notwithstanding  these  great  disadvantages,  the 
Svein  Tr»ei^e,fno«Tcd  ll  \ 51  J6?*®  1 °f  expedition  and  regularity  surpassed  by  no  other  station  be- 
Ura.«»  f T nd  Scotland.  In  1823,  before  the  works  had  proceeded  far,  a committee  of  the 
tlm  niliw,3  WaS  a,PPTl?d  i"vestiSate  tl,e  merits  of  the  station  ; and  after  comparing  it  with  all 
cimSS  Z 8 P°,  r °J  L°Ch  Ryan'  the  Troo'b  Ardrossan,  Port  Nessock,  Belfast,  Bangor, 
anotheT^lim?!1’01,1  °f  1 *e  B?ar<1’  a1ld  tlle  vvorks  were  ordered  to  be  continued.  In  1830 

and  he  saTe  lWaS  apPTted  ^ ^ Housc  of  Commons.  The  subject  was  again  investigated, 

? aS  those.of  t,ie  Trinity  Board  and  the  House  of  Lords  was  the  result  In 
1 8-10  V-i  nit.;,,  n °f '“®ce  commissions  were  appointed,  but  came  to  no  definite  result  upon  this  station.  In 
the  workt TlJn  7 !Va,S  app01"te(l  by  tllc  Treasury  to  examine  Portpatrick,  and  he  recommended 

in  favour  nf  P ?ted",  J[n  tbe  subject  was  investigated  by  the  Admiralty,  and  they  decided 

mons  wris  3i,n!-r  r/\C  a3"?  Donaghadee,  and  the  same  year  another  committee  of  the  House  of  Com- 
1843  Mr  Wall'1  6 ’ Ut  a^te-r  ie1ar*n8'  much  evidence,  they  came  lo  no  decision  upon  this  point.  In 
works  L r Wf  aJ,P°,nted  bytlie  Treasury  to  examine  Portpatrick,  and  recommended  the 
that  ohterT  “d.W  llis, recommendation,  a grant  of  10,000/.  was  made  by  Parliament  for 

discussions’  PaL;1  i 011  0^wblc*' IS  st’d  unexpended.  Thus  we  find,  after  repeated  investigations  and 
with  all  thf»  h r™  k?  1 ie  I”ost  competent  authorities  during  the  period  of  above  seventy  years, 
continuinrr  «t,A  6 0f  1 le™’  the  majority,  or  nearly  the  whole  of  tliese  decisions,  were  in  favour  of 
influenced  fW  ^j68*”  Nations  of  Portpatrick  and  Donaghadee.  The  reasons  which  guided  and 
influenced  those  decisions  I believe  may  be  stated  as  follows:— 

exMedini  21  iSSEf  .‘To6’1  .?°rtl)alriek  and  Donaghadee,  is  the  shortest  in  this  quarter,  scarcely 
office  communion*'  ’ f mi  e?  as  stutcd  by  Captain  Evans.  This,  on  a sea  voyage  for  Post- 
pensable  is  mrmt  7 'fre  ^ utmost  regularity  and  dispatch  under  all  circumstances  are  indis- 
performed  bv  land  IhZ  r'*’  and  cai?nut  to°  strongly  insisted  upon  ; for  so  long  as  tile  journey  is 
SnS IndWikit  J > m-y  al”aya  calculated  upon  with  almost  une,ri„| certainty  to  a f.» 

of  lhe  '"'"“S'  !ystem. the  <p««i  >“■>  ■»** al  ,hM 

Sr!  a!  ss“.  even  under  the  most  favourable  circumstances,  but  during 

E "erv  means  tberefo^ uhe  airntaS'  “ fa™"'  »f  «■«  land  journey  is  immensely  increased, 
effect^  for  at  sea  the  unfL-J;0*  can,  *?e,  ad?Pted  to  shorten  the  sea  voyage,  ought  to  be  carried  into 
admitted  and  recognised,  thaf Ih^Govemment^1’17  take  place'  ,S<?  completely  is  this  principle  now 
in  imnrovinrr  Holvhoc.i  i i 16  ,overnment  have,  I understand,  determined  to  expend  a large  sura 
SJSSr ^ ComDan?^nSr’  nM  COntribute  a lar8«  a""8a'  sum  to  the  Chester  and  Holyhead 
quarter  and  is  the  nnlv  **  tbei£  °,the.r  .statl°ns,  because  this  is  the  shortest  sea  passage  in  this 
munication  with  Irelan/  1 1Peal1?  op( obtaining  the  most  certain,  expeditious,  and  economical  com- 

“aied  unon  Tow  to  tZ r , ? ^ have  acled  wisely.  Upon  what  principle  they  should  be 

west  of  Scotland,  7 am  at  .To u wilh  thc  of  Ma”d  “d  the  S0U"" 

of  the^cunrentsof  tant  elem_entin  making  the  passage,  is  the  set,  direction,  and  duration 

S3.  S foSdSL  S36  rrQdeu  de,dly  in  favour  of  Portpatrick  and  Donaghadee. 
southerly  and  westerlv  n ,S*  °/  ®c.ot  and  18  a lee  shore,  with  the  prevailing  winds,  which  blow  from 

month./ ^3,efut/r*eo'  ”d  ^ *he  Wi“l"  "d  SP""e 

4th.  The  coast  is  bold  and  clear  of  rocks  and  shoals,  tlmsoMdings  regular  and  deep,  close  to  the 
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shore;  therefore,  the  ports  are  easily  made, and  run  for  with  confidence,  which  is  a great  advantage  in 
making  a passage  in  short  days,  dark  nights,  and  foggy  and  stormy  weather. 

oth.  Much  smaller  packets  can  work  the  station,  as  well  as  a smaller  number,  consequently  the 
station  can  be  worked  far  more  economically.  Captain  Evans  omits  even  the  very  mentioning  of  these 
decided  advantages,  and  upon  which  alone  the  question  ought  to  be  decided,  and  which,  hitherto, 
have  always  been  taken  into  consideration,  ami  contrary  to  wli.it  is  now  so  universally  recognised  and 
adopted i viz.,  the  shortest  sea  passage,  lie  recommends  the  longest  to  be  taken,  and  compares  the 
natural  harbours  of  Loeh  Ryan,  Larne,  and  Belfast,  with  the  artificial  harbours  of  Portpatrick  and 
Donaghadee,  which  form  only  one  part  of  the  question,  and  omits  to  mention  the  great  superiority  of 
distance,  winds,  tides,  currents,  &c. 

Assuming,  however,  that  Loth  Ryan  and  Larne  be  adopted  for  the  station,  as  recommended  by 
Captain  Evans,— the  distance  between  them  is  from  34  to  35  miles,  or  15  miles  more  than  Portpatrick, 
and  as,  during  heavy  gales,  which  so  frequently  occur  hero,  it  would  be  contrary  all  the  way  across  the 
passage,  even  with  a powerful  steamer  it  could  scarcely  be  accomplished  under  five  or  six  hours,  if  so 
little,  and  when  at  Larne,  the  distance  to  Belfast  is  21  miles,  this,  even  with  a railway,  and  the 
journey  from  Loch  Ryan,  would  scarcely  be  accomplished  under  seven  hours  ; whereas  by  Portpatrick 
and  Dunoghadee,  with  the  land  journey  by  railway,  (Bills  for  making  which  are  now  in  Parliament,) 
the  journey  would  be  accomplished  in  three  to  four  hours,  or  in  I alf  the  time. 

Again,  as  regards  the  passage  between  Loch  Ryan  and  Belfast,  it  is  only  necessary  to  use  Captain 
Evans’s  own  words,  as  conclusive  against  it,  viz.,  “That  the  sea  passage  is  15  miles  longer  than 
between  the  Cairn  and  Larne,  and  although  these  15  miles  are  performed  on  the  comparatively 
smooth  water  of  Belfast  Lough,  considerable  delays  might  reasonably  be  expected  from  navigating 
it  in  thick  weather  or  dark  nights,  particularly  among  the  shoals  of  the  upper  ami  narrow  parts  of  it.” 

Again,  as  regards  expense,  Captain  Evan?,  in  order  to  accommodate  the  packets  at  the  Cti'rn  and 
Larne,  recommends  that  two  new  piers  should  be  built,  of  about  half  a cable’s  length  each,  in  from  14 
to  15  feet  of  water,  besides  the  necessary  buildings  for  stores,  &c.,  repairing  shops,  &c.  The 
pier?,  upon  the  cheapest  plan,  would  cost  from  30,000/.  to  40,000/.  each,  and  if  made  to  withstand  a 
heavy  sea,  would  require  a great  deal  more,  and  the  other  buildings  from  5,000/.  to  10,000/.  more, 
so  that  the  two  new  establishments  would  not  be  taken  at  less  then  100,000/. ; but  if  accurate  pluus 
were  performed,  1 dare  say  it  would  amount  to  a great  deal  more.  Wood  is  scarely  adapted  for 
works  of  this  kind,  as  the  sea-worm  is  very  destructive,  and  if  adopted,  would  require  frequent  repairs 
and  renewal  in  a comparatively  short  time;  thus  in  the  end  no  saving  would  take  place,  by  not  con- 
structing the  works  properly  of  stone  in  the  first  instance,  which  would  be  very  expensive.  The 
packets,  moreover,  would  require  to  be  of  greater  size  and  power,  viz.,  from  200  to  300  horse  power. 
The  expense  of  steamers  of  that  class  cannot  be  taken  at  Ie3s  than  30,000/.  each;  and  to  work  t lie 
station  effectually,  three  would  be  necessary,  at  a total  cost  of  90,000/. ; the  interest  of  the  first  cost 
would  be  4.500/.,  and  the  expense  of  working  the  same  5,700/.,  according  to  parliamentary  returns, 
each,  and  with  the  two  constantly  at  work,  would  he  11,400/.  per  annum  ; therefore,  taking  the  interest 
of  the  two  new  stations,  including  repairs,  at  6 per  cent.,  the  total  annual  cost  of  the  two  new  stations, 


would  be  as  follows  : — 

Interest,  capital,  and  repairs  of  two  new  stations,  at  100,000/.  . . . £6,000 

To  interest  of  three  new  packets,  at  30,000/.  each  .....  4,500 

Expense  of  working  two  packets  ........  1 1,400 


Total  annual  cost  ....  £21,900 


Comparing  this  with  Portpatrick  and  Donaghadee,  we  find,  cost  of  completing 


Portpatrick  harbour  taken  at  30,000/.  This,  at  6 per  cent  ....  £l,800 

To  maintenance  of  the  other  works  at  Portpatrick  and  Donaghadee  . . 1,000 

To  two  new  packets,  100  horse  power,  10,000/.  each  .....  1,000 

To  cost  of  working  two  packets 4,000 

Total  annual  charge  . . . £7,800 


Deducting  this  from  the  former,  leaves  a clear  annual  saving  in  favour  of  the  Portpatrick  and 
Donaghadee  stations,  13,100/. ; but  inasmuch  as  these  stations,  for  by  far  the  greater  portion  of  the  year, 
could  be  worked  by  one  packet,  a further  saving  from  1,000/.  to  2,000/.  would  be  made,  so  that  the 
total  saving  would  not  be  less  than  15,000/.  per  annum,  as  slated  in  my  report  of  the  26th  April,  1842  ; 
and  if  to  this  be  added  the  great  saving  in  time,  and  superior  regularity  in  delivering  the  mails,  as 
above  9tated,  there  cannot  be  a doubt  but  that  the  present  station  is  the  best  under  all  the  circum- 
stances, and  confirms  all  the  previous  resolutions  in  its  favour. 

Captain  Evans’s  observations  about  the  present  harbour  of  Portpatrick,  (for  he  almost  admits 
Donaghadee  answers  the  purpose,)  are  not  to  the  point,  for  it  should  be  recollected  that  the  harbour 
is  not  yet  finished,  and  notwithstanding  this,  and  the  deficient  packets,  there  is  no  station  between 
England  and  Ireland  where  the  mails  are  at  present  carried  with  greater  regularity  and  certainty;  but 
Jben  finished,  and  proper  packets  are  put  on  the  station,  which  can  readily  be  accomplished,  I am 
decidedly  of  opinion,  notwithstanding  the  statement  of  Captain  Evans,  from  long  experience,  that  the 
nails  will  be  carried,  and  the  communication  preserved  between  England  and  Scotland,  in  a more  ex- 
peditious, certain,  and  economical  manner,  under  all  the  circumstances,  than  at  any  other  that  could  be 
established  in  this  quarter. 

I/any  further  information  be  required,  I beg  leave  to  refer  you  to  my  reports  of  the  25th  April, 
’ t0,®‘r  Barrow,  and  to  Sir  George  Cockburn  of  the  16th  June,  1843,  and  to  the  numerous 
o hers  which  are  already  in  your  possession. 

I am,  &c., 

*o  the  Commissioner x of  Portpatrick  Harbour.  John  Rennie. 


, -S-— Since  my  report  of  the  9th  ultimo,  I have  again  considered  Captain  Evans’s  report,  and  have 
y to  add,  in  reply  to  his  observation,  viz.: — ‘‘That  Portpatrick  lies  open  to  the  prevailing  winds 
tn  the  westward  and  south-west,  which  cause  a heavy  sea  to  roll  into  it  with  such  violence,  as  to 
prevent  a vessel  lying  in  the  outer  harbour,  or  even  inner  one,  without  sustaining  injury  to  her  hull, 
emngs,  or  engines ; that  should  any  accident  occur  to  the  engines  in  the  first  shock  they  receive  in 
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going  out  between  the  pier  heads,  the  vessel  must  be  dashed  to  pieces ; ” and,  speaking  of  the  light-house 
he  says,  “the  green  seas  break  30  feet  above  the  lantern.”— -As  regards  the  first  part  of  this  paragraph’ 
the  miter  part  of  the  north  pier  is  not  complete;  when  it  is,  the  sea  which  now  enters  will  be  effectually 
prevented,  without  creating  any  difficulty  either  in  the  entering  or  departing,  ns  stated  by  Captain 
Evans;  but  even  at  present,  the  packets  lie  perfecly  safe,  and  if  more  accommodation  be  required 
there  can  be  no  difficulty  in  constructing  a proper  basin,  at  a moderate  expense,  on  the  flat  ground 
behind  the  north  pier.  As  to  any  accident  which  might  happen  to  the  engines  on  going  out,  a 
packet  in  this  case  would  be  in  no  worse  situation  than  at  any  other  port  under  similar  circumstances. 
But  this  never  has  occurred  during  twenty-one  years,  even  with  the  present  most  inefficient  packets 
and  is  much  less  likely  to  occur  with  one  of  the  superior  modern  packets.  But  even  supposing  it 
should  happen  to  one  of  the  engines,  it  is  more  than  probable  it  would  not  happen  to  both ; and  as 
the  wind  in  that  case  would  be  favourable  for  returning, she  would  have  no  difficulty  in  getting  back 
to  her  moorings.  By  way  of  illustration,  it  is  only  necessary  to  add,  that  durng  the  memorable  hur- 
ricane of  the  7th  January,  1839,  the  brig  “Amity,”  of  Ayr,  breaking  from  her  moorings  in  the  Lough  of 
Belfast,  with  the  wind  precisely  under  the  circumstances  mentioned  by  Captain  Evans,  steered  for°and 
obtained  refuge  for  herself  and  crew  in,  Portpatrick  harbour.  As  to  the  “ green  seas,”  perhaps 
Captain  Evans  means  “spray.”  In  fact,  the  more  I consider  the  subject,  the  more  I think  that  the 
opinions  of  Captain  Evans,  as  regards  this  harbour,  are  erroneous. 

J.  R. 


No.  437. 
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patrick, 1828-45. 


No.  437. 

List  of  Wrecks  in  the  Vicinity  of  Portpatrick , from  1828  to  1845,  between  Corsewall  Point  and 
Dunmm  Head. 


Date. 

Name. 

Rig. 

Belonging  to 

Exact  spot 
where  Wrecked. 

Wreck,  or 
got  off. 

Lives 

lost. 

Remarks,  &e. 

1828 

Stag  . . 

Sloop  . 

Greenock  . . 

Ebbstone  . 

8 m.  North  of  Port- 

patrick. 

1832 

Crown  . 

Ebbstone  . 

,, 

— 

Portaspittal  Bay  . 

Total  wreck 

3 m.  South. 

, 

Little  John  . 

Schooner 

Ward  Bay  . . 

Total  wreck 

1 in.  North. 

Harriet  . . 

Brig 

New  Brunswick 

Killiutringan  Bay. 

Total  wreck 

8 m.  North. 

,, 

John  . . 

Brig  . 

Kincardine  . 

Portaspittal  Bay  . 

Total  wreck 

, , 

Bulwark 

Schooner 

Cork  . . . 

Portpatrick  . . 

But  m lrom  stress 

1835 

of  weather. 

Feb.  2 

Ship 

1 m.  South  of  P.  P. 

Total  wreck 

11 

1836 

Jan.  3 

Wm.  Allan  . 

Brig  . 

Belfast  . . . 

Portaspittal  Bay  . 

Wreck  . . 

3 m.  South. 

, , 

Maria  . . 

Schooner 

Portpatrick  Ilr.  . 

Saved  . . 

, , 

Castor  . . 

France  . , 

Dally  Bay  . . 

Total  wreck 

8 m.  North. 

Betty  . . 

Schooner 

Bideford 

Portpatrick  Hr.  . 

Wreck 

Jan.  7 

Experiment. 

Schooner 

Peterhead  . . 

Ardwell  Bay  . 

Total  wreck 

10 

6 m.  South ; hum- 

,, 

Lund  . . 

Sloop 

Belfast  . a 

Portaspittal  Bay  . 

Total  wreck 

10 

3 m.  South. 

it 

Amity  . . 

Brig 

Ayr  .... 

Portpatrick  . . 

Got  off  . 

Driven  from  An- 

chorage  in  Bel- 

fast  Lough. 

Nov.  16 

Bee  . . . 

Sloop 

Total  wreck 

4 

10  m.  South. 

Dec.  24 

Letitia  . . 

Sloop 

Carrickfergus  . 

Total  wreck 

4 

7 m.  South. 

Agnes  . . 

Sloop 

Glasgow  . . 

Portpatrick  Hr.  . 

Got  off 

Jan.  3 

Jane  Gordon 

Brig 

Ayr  .... 

Ward  Bay  . . 

Total  wreck 

3 

1 m.  North. 

Nov.  9 

Arthur  &Ra- 

Schooner 

Carngarrock  Bay . 

Total  wreck 

3 m.  South. 

Jan.  25 

A5olus  • • 

Schooner 

Belfast  . 

6 m.  North. 

Venus  . . 

Sloop  . 

Drumore  • . 

Portpatrick  Hr.  . 

Got  off  . 

[Put  in  through 

Man  28 

Leonidas 

Schooner 

Belfast  . . . 

| stress  of  weather. 

Idonia  . . 

Went  to  LocbRyan 

Lady  Ann  . 

Portpatrick  . 

Portpatrick  Hr.  . 

Total  wreck 

Miranda 

Schooner 

” 

Reform  . . 

Bug 

” 

” 

No.  438. 


No.  438. 

Income  and  Expen- 
diture. 


Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

184!  ; 

1842  | 

1843  | 

Heads  of  Expenditure. 

1841 

1842  j 

1843 

Shore  dues  and  dues 
on  cattle  . . . 

£.  s.  d. 
7 10  0 

£.  s.  d. 
6 IS  0 | 

£•  ».  d.  | 
7 10 

Charges  for  collecting 

£.  s.  d. 
0 15  0 

£.  >.  d.' 
0 13  6 

£.  s.  d. 
0 14  0 

Dues  levied  by  authority  of  Charter.  Private  property. 

John  Semple,  Comptroller. 
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PORT  LOGAN— PORT  NE3SOCK  BAY. 
No.  439. 


Appendix  C. 
Port  Logan. 


Sir, 


Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Auchness,  March  28,  1845. 


No.  439. 

Return  to  Order  of 
the  House  of 

I am  favoured  with  yours  of  the  4th  ultimo,  enclosing  copy  letters  from  the  Hon.  H.  Manners  Commons,  of  the 
Sutton,  respecting  the  Government  inquiry  as  to  harbours,  anil  I am  desired  by  Colonel  M'Dowall,  of  9th  August,  1845. 
L0 rran,  to  forward  to  you  the  three  accompanying  plans  of  Port  Logan  harbour,  and  also  other 
documents  relating  to  the  harbour,  consisting  of  fourteen  in  number. 

It  is  well  known  that  the  harbour  of  Port  Logan  has  proved  a harbour  of  refuge  on  many  occasions 
during  violent  storms,  when  vessels  were  unable  to  take  any  other  port,  and  that  the  mail  packets  from 
Ireland  have  occasionally  been  under  the  necessity  of  running  into  Port  Logan. 

I am,  &c., 

To  the  Collector  of  Customs,  Stranraer.  David  M‘Culloch. 


Report  of  John  Rennie,  Esq.,  on  forming  a small  Harbour  at  Mc  Ferrand's  Isles;  and  Estimate. 

SIK>  London , January  25,  1813.  No.  440i 

According  to  your  desire,  I took  a view  of  the  bay  of  Port  Nessock,  on  the  3rd  and  4th  November  Rennie,  on 
last  and  examined  the  same  with  great  attention,  but  owing  to  the  heavy  gale  of  wind  from  the  west-  forming  a small 
north-west,  which  continued  during  the  time  I was  there,  it  was  not  in  my  power  to  take  the  soundings  Harbourat 
over  the  bay  with  that  accuracy  which  I should  otherwise  have  done,  nor  was  I able  to  ascertain  the  ^nd  Esdm ate  ’ 

exact  situation  of  M'Fevrand’a  Isles.  In  fact,  such  was  the  violence  of  the  gale,  that  it  was  unsafe  to 
venture  near  to  the  shore  at  all ; I was  therefore  obliged  to  get  Mr.  Morrison  to  make  a survey  of  the 
bay,  to  take  the  soundings,  which  appeared  to  me  necessary,  to  lay  down  correctly  the  situation  and 
extent  of  M'Ferrand’s  Isles,  which,  under  all  the  circumstances  of  the  case,  appeared  to  me  the  fittest 
place  in  the  bay  for  a small  harbour,  such  as  will  suit  the  purpose  of  a packet  harbour;  and,  indeed, 
there  is  no  other  place  in  the  bay  where  a harbour  could  be  made  to  suit  the  purpose  at  any  moderate 
expense. 

By  Mr.  Morrison’s  survey  it  appears  that  the  bay  of  Port  Nessock  lies  open  to  the  west,  and  it  may  be 
said  to  be  bounded  on  the  north  by  the  head  of  Logan,  and  on  the  south  by  Carniwillan  Head,  for 
although  there  is  another  head  farther  south  which  stretches  farther  to  seaward,  yet  that  head  is 
at  a considerable  distance  from  it.  The  width  at  the  entrance  of  the  bay  is  about  a mile  and  a quarter 
and  at  its  head  something  less  than  half  a mile  wide.  Its  depth  is  about  three  quarters  of  a mile.  The 
south  and  north  sides  of  the  bay  are  entirely  rock,  except  here  and  there  on  the  north  a small  sandy 
inlet,  such  as  Port  Avadic,  Clangy,  Robinson  Bay,  &c.,  none  of  which  are  of  sufficient  extent  to  make 
a good  harbour,  and  were  they  even  something  more  extensive  than  they  are,  the  rocks  on  either  side  of 
them  are  so  steep  and  rugged,  that  if  a vessel  were  to  miss  slays  in  entering  a harbour  made  at  any  one 
of  these  places,  she  must  almost  infallibly  be  shipwrecked. 

The  head  of  the  bay  is  a fine  sandy  beach  with  here  and  there  small  stones  scattered  along  it,  but 
these,  if  necessary,  might  easily  be  removed;  therefore  such  a place  should  be  chosen  in  the  bay  for  a 
harbour,  as,  if  a vessel  should  miss  stays,  or  steer  wide  in  entering  it,  she  might  be  able  to  ground  on 
this  sandy  beach,  which  would  afford  an  opportunity  of  saving  the  crew  at  least,  if  not,  the  vessel  and 
car  o-o  ; and  noplace  in  the  bay  affords  this  advantage  so  favourably  as  that  near  the  old  harbour,  where 
the  Great  and  Little  M'Ferrand’s  Isles  lie,  which  presents  an  opportunity  of  erecting  a pier,  close  within 
which  there  is  from  5 to  6 feet  of  depth  at  low-water  spring  tides.  . 

The  Great  M‘Ferrand’s  Isle  lies  about  300  yards  from  the  head  of  the  hay  at  low-water  spring  tides, 
and  about  30  yards  from  the  shore  opposite  to  it  in  the  line  of  the  Fish  Pond,  which  bears  about  north 
and  by  west;  the  soundings  increase  gradually  from  6 to  13  feet  at  low-water  spring  tides  and  from 
thence  due  west  they  increase  gradually  towards  the  entrance  of  the  bay,  where  there  is  10  fathoms. 

A vessel  therefore  may  work  out  at  this  place  with  any  wind  that  is  not  too  high  for  her  to  go  to  sea  at 
all,  independent  of  any  from  the  current  of  tide.  But  here  the  current  of  tides  is  most  favourable,  for 
according  to  the  information  I received  from  the  two  old  men  who  have  known  this  bay  for  most  of Their 
lives,  they  say  that  first  of  flood  forms  an  eddy  in  the  bay,  and  the  current  runs  from  Carniwillan  Head 
and  sweeps  round  the  bay  near  to  its  battain,  and  out  by  the  head  of  Logan,  and  continues  to  run  north- 
ward for  nearly  eight  hours,  i.e.  from  the  first  flood  to  quarter  ebb,  after  which  it  sets  to  the  south  for  the 
last  three-quarters  of  ebb  ; so  that  if  a vessel  sails  out  of  the  old  harbour,  or  from  anew  one  near  it,  at 
half  a flood,  she  would  be  assisted  by  the  current  in  getting  out  of  the  bay  for  nearly  five  hours,  it  so 
long  is  required  ; so  that  with  the  sea  room  the  hay  affords,  and  the  assistance  of  the  current,  she  could 
not  fail  to  work  out  in  any  wind,  if  she  could  keep  the  sea  at  all.  If  working  inwards  from  the  first 
flood  to  quarter  ebb,  she  would  take  the  south  side  of  the  bay,  and  if  from  quarter  ebb  to  the  first  of 
flood,  the  north  side  of  the  bay,  where  in  both  cases  if  the  wind  was  adverse,  she  would  be  assisted  in 
getting  into  the  harbour  by  the  current;  and  when  it  is  taken  into  account  that  the  water  is  deep  all 
over  the  bay.  except  to  its  head,  and  the  anchoring  ground,  as  I am  informed,  good,  this  seems  a most 
favourable  place  as  a station  for  packets,  and,  indeed,  as  a place  of  resort  for  vessels  working  up 
and  down  channel,  of  which  the  draft  of  water  does  not  exceed  that  which  can  be  made  m a harbour 

^ Ihav^said  before  that  M'Ferrand’s  Isles  seems  to  me  the  most  favourable  place  in  this  bay  for  a 
small  harbour;  I could  certainly  have  wished  that  they  had  been  placed  farther  from  shore  and  from 
the  head  of  the  bay.  If  the  former  had  been  the  case,  a more  extensive  harbour  could  have  been 
made  ; if  the  latter,  the  vessels  would  have  entered  or  come  out  of  the  harbour  m greater  safety,  and 
with  less  risk  of  steering  wild,  from  their  being  less  under  tow  from  the  sea ; but  as  this  cannot  be 

altered,  the  best  must  be  made  of  the  situation  it  will  admit.  . ,. 

The  plan  I propose  is  to  form  the  head  of  a pier  on  Great  M'Ferrand’s  Isle ; by  this  means  the 
head  and  angle  of  the  pier  will  be  well  secured  against  the  action  of  the  waves  from  Little  M Ferrand  s 
Isle.  I propose  a straight  kant  or  pier  to  the  main-land,  to  extend  about  60  feet  beyond  high-water 
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mark,  with  a breast  wall  of  about  100  yards  in  length,  eastward  from  the  pier,  thus  inclosing  a space 
of  about  two  acres,  which  will  be  sufficiently  large  for  a packet  harbour.  I propose  to  have  only  one 
pier,  and  of  the  shape  represented  in  the  plan ; the  outer  leant  of  which  will  have  a clear  length 
within  the  jetty  of  about  80  feet,  and  there  will  he  a space  of  about  -80  feet  more  between  the  inner 
end  of  this  kant  and  the  present  low-water  mark ; thus  affording  room  for  two  packets  to  lie  in  from 
5 to  6 feet  of  depth  at  low-water  spring  tides ; and  as  ordinary  spring  tides  rise  here  about  IS  feet 
and  neaps  about  10  feet,  the  packets  in  springs  will  float  soon  after  quarter  flood,  and  in  neaps  before 
it:  this  will  enable  them  to  sail  so  as  to  take  advantage  of  the  current  running  out  of  the  bay  in 
proper  time;  but  in  cases  of  northerly  winds  it  will  be  necessary  to  have  a warping  buoy  placed 
without  the  harbour,  for  vessels  to  warp  out  of  it. 

Within  the  present  line  of  high-water  mark  I propose  to  excavate  the  ground  within  the  harbour  to 
the  depth  of  low-water  spring  tides,  which  will  give  quay  room  at  the  breastwall  for  vessels  that  are 
to  unload  or  take  on  board  cargoes  out  of  the  way  of  the  packets,  or  when  more  packets  than  two  are 
are  in  the  harbour;  space  enough  will  bo  found  for  them  towards  the  breastwall,  in  the  space  to  be 
excavated. 

The  present  old  pier  I propose  to  remain  nearly  as  it  is,  only  to  be  shortened  as  in  the  drawings, 
and  the  west  side  to  be  made  with  a flat  slope,  say  of  6 horizontal  to  1 perpendicular : this  will 
require  it  to  be  a little  strengthened  on  the  east  side. 

By  the  form  of  pier  I have  given,  the  harbour  will  be  sheltered  against  the  winds,  except  those 
from  W.N.W.,  and  then  only  a small  part  will  be  exposed  to  the  inrun  of  the  sea ; these  seas,  however, 
will  be  thrown  on  the  western  side  of  the  old  pier,  which,  from  the  flat  slope  I propose  to  give  to  it, 
will  greatly  quiet  them,  and  little  or  no  rebound  will  take  place ; indeed,  even  this  part  is  so  much 
covered  by  the  head  of  Logan  and  the  head  or  outer  kant  of  the  pier  having  its  direction  to  the  head 
of  the  bay,  I apprehend  little  or  no  sea  will  ever  enter  the  harbour.  On  tho  whole,  therefore,  I appre- 
hend this  harbour  will  be  safe  and  quiet,  let  the  wind  blow  from  what  point  it  may. 

The  estimated  cost  of  this  harbour  is,  however,  great,  amounting  to  1 1,836/.,  and  if  done  in  the 
manner  proposed,  I do  not  see  how  it  can  be  done  for  less.  It  is  possible,  however,  that  the  stratified 
whinstone  in  this  bay  may  be  got  in  such  blocks  as  to  answer  the  purposes  of  the  freestone  I have 
estimated  for.  In  this  case  a considerable  saving  will  be  made,  as  the  freestone  forms  a large  item  in 
the  estimate,  particularly  in  the  parapet,  &c.,  and  the  base  of  the  inside  pier,  coping,  cordon,  &c.  If 
whinstone  can  be  got  to  answer  these,  the  total  sum  will,  of  course,  be  greatly  reduced  ; if  they  cannot, 
I despair  of  saving  anything  out  of  the  sums  I have  estimated,  to  render  the  harbour  complete  for 
packets.  But  if  it  is  intended  as  a harbour  only  for  the  purpose  of  importing  lime,  &c.,  for  the  use  of 
your  own  and  the  neighbouring  properties,  and  for  the  exportation  of  corn,  potatoes,  &c.,  then  many  of 
the  works  I have  proposed  may  be  saved,  such  as  excavating  the  ground  from  high  to  low- water  mark, 
the  breastwall,  the  cut  sluice,  parapet,  &c.,  &c.  The  saving  of  these  will  reduce  the  estimate 
to  6.480L,  and  if  the  whinstone  will  answer  in  place  of  freestone,  a farther  deduction  will  be  made; 
still  preserving  the  original  principle  of  the  harbour,  and  which  will  enable  the  whole  plan  at  any 
future  period  to  be  carried  into  execution.  A light-house  will  also  be  wanted,  but  this  need  not  be 
entered  into  at  present. 

I am,  &c., 

John  Rennie. 

Andrew  M‘Dowall,  Esq.,  Logan. 


Estimate  of  the  probable  Expense  of  a Pier,  Breastwall,  and  Harbour,  proposed 
Port  Nessock,  conformable  to  the  plan. 


to  be  made  at 
£ 8.  d. 


2,265  cubic  yards  of  strong  rubble  masonry  in  the  outside  wall  of  the  pier 


and  head,  at  13$.  ......  . 1,472 

241  ditto  in  counterforts  to  ditto,  at  10s.  .....  120 

815  ditto  in  outside  wall  of  pier,  from  low  to  high  water,  at  10s.  . 407 

85  ditto  counterforts  in  ditto,  at  8s.  . . , . . 34 

4,600  cubic  feet  of  Ashlar  in  ditto,  extra,  at  Is.  . . . . 230 

3.900  ditto  ditto  in  cordon,  at  2s.  . . . 390 

18,000  ditto  ditto  in  parapet,  at  2s.  . . . . . 1,800 

5,940  ditto  ditto  in  case  of  inside  pier  under  water,  at  2s.  6d.  . 742 

1,661  cubic  yards  of  strong  rubble  masonry  in  inside  wall,  at  10s.  . 830 

221  yards  of  counterforts,  at  8s.  . . . . . . 88 

1.900  cubic  feet  of  Ashlar,  in  through  course  of  pier,  extra,  at  Is.  . 95 

2,550  cubic  feet  of  coping,  at  2s.  . . . . . . . 255 

2,200  cubic  yards  of  rubble  case,  at  4s,  . . . . , . 440 

6,560  cubic  yards  of  filling  between  walls  of  pier,  at  Is.  . . . 828 

1,022  square  yards  of  paving,  at  3s.  . . . . . . 183 

1,222  cubic  yards  of  strong  rubble  breastwall,  at  8s.  ...  488 

900  cubic  feet  of  Ashlar  coping,  at  2s.  .....  90 

24,900  cubic  yards  of  excavation  in  the  harbour,  to  be  used  as  above, 

at  Is.  6d. 1,867 

Contingencies  ....  . 1,972 


5 

10 

10 

0 

0 

0 

0 

10 

10 

8 

0 

0 

0 

0 

6 
16 

0 

10 

15 


0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


' £11,836  0 o 
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No.  441. 

Reportby  John  Young,  Esq.,  on  forming  a Breakwater  in  Port  Nessock  Bay;  with  Mr.  Mathieson’s 
Specification  and  Estimate. 

Sir,  Port  Nessock,  March  29,  1820. 

According  to  your  desire,  I have  taken  a view  of  the  bay  of  Purt  Nessock,  and  beg  leave  to 
observe,  that  if  a breakwater  were  to  be  made,  as  is  proposed,  in  23  feet  of  water  at  low-water  spring 
tides,  giving  20  feet  of  water  on  the  inside  for  vessels  to  ride  in  for  a considerable  way,  and  400 
yards  long,  300  yards  width  at  each  end  for  entrance,  there  would  not  he  a better  place  in  the 
island  for  vessels  to  resort  to  in  stormy  weather,  it  having  such  an  easy  approach,  with  neither  rock 
nor  shoal ; is  sheltered  by  nature  against  the  wind  from  N.W.  to  E.,  and  from  E.  to  S.W.  It 
could  be  made  at  a moderate  expense,  as  both  sides  of  the  bay  are  rock  : the  stones  can  be  got  with 
great  facility,  particularly  at  the  south-west,  near  Carniwillan  Head.  When  the  winds  are  taken  into 
account,  as  they  blow  nearly  two-thirds  of  the  season  from  S.  to  W.,  this  place  would  be  well 
adapted  for  the  safety  of  vessels  when  loading,  in  the  course  of  the  operations. 

From  where  the  breakwater  is  proposed,  the  soundings  increase  gradually  towards  the  entrance  of 
the  bay,  where  there  are  10  fathoms.  With  such  a depth  of  water  as  the  bay  affords,  it  will  be  capable 
of  admitting  the  largest  ships  which  are  likely  to  be  at  this  part  of  the  island. 

This  seems  a most  favourable  place  as  a situation  for  packets,  by  having  the  harbour  as  is  proposed, 
at  M'Ferrand’s  Isle;  they  would  take  on  board  or  land  passengers  with  great  facility.  The  current  in 
the  bay  is  most  favourable,  as  it  is  always  running  out  on  some  one  side. 

I am,  &c., 

John  Young- 


Appendix  C. 

Port  Logan. 

No.  441. 
Young,  on 
forming  a Break- 
water in  Port 
Nessock  Bay. 


Estimate  of  the  probable  Expense  of  a Breahvater,  proposed  to  be  made  in 
at  Low-Water  Spring  Tides,  in  the  Bay  of  Port  Nessock. 

128,429  cubic  yards  of  strong  rubble  below  low  water,  at  5s.  . 

54,460  cubic  yards  of  strong  rubble  above  low  water,  at  1 0j.  . 

Contingencies  ....... 


23  feet  of  Waterr 

£ s.  d. 
32,10?  5 0 
27,230  0 0 
10,500  0 0 


£69,837  5 0 


The  dimensions  of  the  above  to  be  1,200  feet  long.  23  feet  to  the  top 
surface  of  high  water,  and  3 feet  above  high  water; — total  height,  41  feet. 


of  low  water,  15  feet  to  the 
John  Young. 


Mr.  Mathieson’s  Estimate  of  the  cost  of  the  Breakwater  at  Port  Nessock  Bay. 

Sir,  Stranraer,  April  15,  1820. 

Agreeably  to  your  instructions,  I herewith  send  you  an  estimate  of  what  a breakwater  to  be 
built  at  the  bay  of  Port  Nessock  will  cost,  of  1,000  feet  long,  at  top  when  finished,  being  at  23  feet 
water  at  low  ebb  ordinary  spring  tides,  and  to  be  4 feet  higher  than  high  water,  This,  in  my  opinion, 
will  cost  say  83,000/.,  being  substantially  built  with  whinstone,  without  mortar,  agreeably  to  a de- 
scription of  the  same. 

I am,  &c., 

Andrew  M‘Dowall,  Esq.,  Logan.  Henry  Mathieson. 


Specification  of  a Breakwater  proposed  to  be  executed  in  the  Bay  of  Port  Nessock. 

Stranraer,  April  17,  1820. 

The  breakwater  to  be  placed,  where  it  is  shown  on  the  chart  of  the  bay,  where  the  water  is  23  feet 
deep  at  low  ebbs  at  ordinary  spring  tides ; to  be  in  the  form  of  a crescent  in  themiddleof  the  bay;  or 
to  have  it  straight  in  the  centre  part,  the  two  extreme  ends  turning  inwards,  with  a kant  or  an  obtuse 
direction,  similar  to  that  just  now  being  executed  at  Plymouth;  but  the  former  mode  is  presumed  to  be 
more  advisable,  as  being  less  subject  to  be  injured  by  a heavy  sea,  owing  to  the  surge  breaking  before 
it  covers  much  surface. 

That  part  of  the  work  under  low-water  mark  to  be  done  by  means  of  dropping-stones,  the  base  of 
which  to  be  about  160  feet  wide,  and  carried  up  in  a sloping  manner,  until  within  2 or  3 feet  of  low- 
water  mark,  where  the  width  will  be  about  80  feet ; then  to  commence  with  building  a row  of  stones 
of  large  dimensions  from  7 to  13  feet  long,  laid  all  headerways,  with  a sufficient  offset ; over  which 
another  course  of  similar  dimensions,  breaking  band  on  the  joints  of  the  course  below,  with  an  offset 
of  about  18  inches  j this  course  to  be  continued  one-third  of  the  thickness  of  the  breakwater.  The 
next  course  to  be  of  stones  from  6 to  10  feet  long,  with  corresponding  heading  stones ; these  three 
courses  not  to  be  less  than  15  inches  thick ; then  the  work  to  the  top  to  be  built  with  the  stones  on 
their  edges,  in  a slanting  direction,  properly  banded  and  wedged ; all  the  front  stones  to  be  of  large 
dimensions,  especially  those  towards  the  channel,  from  half  a ton  to  three  tons  weight;  the  crown  of 
the  breakwater  to  form  a round,  like  that  of  an  arch,  the  hearting  stones  to  be  properly  connected 
with  the  external.  No  mortar  to  be  used,  but  large  gravel  from  the  shore  to  be  washed  into  the 
apertures,  so  as  to  make  the  whole  solid ; the  crown  to  be  about  4 feet  higher  than  high-water  mark, 
and  to  be  about  28  feet  wide,  and  to  have  large  stones  with  a ring  on  the  top  for  fixing  cables  to. 
The  whole  length  of  the  breakwater  to  be  1000  feet.  The  whole  of  the  work  to  he  of  blue  whinstone. 

Henry  Mathieson. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


)rt  Logan.  Petitions  to  Parliament  for  converting  Port  Nessock  Bay  into  a Harbour  of  Refuge  1820 


Petitions  to  Parlia-  The  Petition  of  the  Commanders  of  His  Majesty's  Cruisers,  stationed  on  the  West  Cnntt  «/•<?  ,,  , 

Merchants,  Owners,  and  Masters  of  Vessels  navigating  the  Channels  between  Scotland  and 
to  the  House  of  Commons, 


Port  Nessock  Bay 
into  a Harbour  of 
Refuge,  1820. 


Sheweth, 

That  a good  harbour  or  safe  place  for  ships  has  been  long  much  wanted  upon  that  m t r 
the  coast  of  Scotland  in  the  Irish  Channel,  from  the  Clyde  towards  the  Isle  of  Man,  where  them  ° 
many  ships  passing  from  all  parts  of  the  world  ; and  your  petitioners  are  of  opinion  that  if  a eoodh  S° 
hour  were  made  in  the  bay  of  Port  Nessock,  about  eight  miles  north  of  the  Mull  of  Gallowav”! 
would  be  the  fittest  place  for  a harbour,  from  having  anchoring  ground,  and  being  easy  to  tret  in  i 
out  with  all  winds,  and  would  materially  assist  in  the  protection  of  the  revenue  and  fair  trader  ^ 
Therefore,  the  undersigned,  humbly  pray  that  your  Honourable  House  will  take  their  netitinn 
consideration.  J 11110 

J.  Reid,  Lieutenant  P.N.,  Senior  Officer, 
May  22,  1820.  and  43  others. 


The  humble  Petition  of  Merchants , Owners , and  Masters  of  Vessels  trading  from  the  Clyde  and 
Others , to  the  House  of  Commons.  ' J ' 

■Sheweth, 

That  they  undergo  great  hazard  and  losses  from  there  not  being  a safe  harbour  of  easy  access 
•upon  the  Scotch  side  of  the  Irish  Channel.  Your  petitioners  therefore  beg  humbly  to  represent  that 
if  there  were  a good  harbour  made  in  the  bay  of  Port  Nessock,  about  eight  miles  north  of  the  Mull  of 
Galloway,  it  would  be  the  most  advantageous  place  upon  that  side  of  the  channel  for  ships  to  take 
shelter  in,  as  it  is  well  marked  with  headlands,  easy  to  get  in  and  out  of  with  all  winds  and  lies  near 
the  tideway  of  the  channel  to  get  north  or  south.  That  Porlpatrick  must  always  be  difficult  and  ex- 
tremely  dangerous  of  access  in  a gale  of  wind,  as  also  frequently  troublesome  to  get  out,  and  whatever 
may  be  expended  upon  it,  there  is  such  a sameness  of  coast  for  a length  of  way,  that  it  is  difficult  to 
be  found  in  thick  weather. 

The  undersigned,  therefore,  humbly  pray  that  your  Honourable  House  will  take  their  petition  under 
•consideration.  1 

Hugh  Cowan,  Shipowner,  and  72  others. 


The  Petition  of  the  undersigned  Merchants,  Owners,  and  Masters  of  Vessels  belonninq  to, 
that  ^City9  ^ **  Clt!/  ^ Glas90W> and  °f the  subscribing  Undenoriters  residing  in 

Humbly  Sheweth, 

s,„rm  ll,e  °f  “fe  convenient  harbours  upon  the  west  of  Scotland,  in  which,  in  a 

I . S 'dl=,r’  ha,s  bee"  loDK  Mi  “id  acknowledged,  there  being  none  which  can 

J ™ °.f  “V  ?,“»  “J'*™  Loch  %an  and  Douglas  Tn  tire  Isle  of  Man,  exit  Port- 

CVrne’l  ,™.h  petitioners,  as  well  as  all  those  interested  in  shipping  passing  through  the  Irish 

,,1’d  very  hlS  K“  ‘°Sr“!  00”li““al  tiS,t8;  “d  1,aVC  “”d  “6  ^ meeti"S  Wilh 

o.ThS  ,‘n  !ef°ren  “ lha,  Horae  that  the  erecting  of  any  safe  and  convenient  harbour 

the  netiZnl’,,  ,h  ikolargo  merchant  ships,  would  be  of  much  benefit,  not  only  to 

jjvegP  * ke  country  at  large,  and  would  also  be  the  means  of  saving  many  valuable 

to  TuhffLyt°m  IS!”™ informed  Jhat  with  a view  part  to  remedy  this  evil,  it  is  proposed 
pa3  H Se  the  Pr°Pnety  of  enlarging  and  endeavouring  to  improve  the  harbour  if  Port- 

Jflr of  hovvever» . understand  that  the  proposed  alterations  will  require  a very 

very  difficult  of  entrarmp  ? aijJ  1°  be  done  of  very  cllfficult  execution,  it  being  naturally 

move  • and  from  the  low™/*' p 1 whlch  tk®.  ProP°sed  alterations  will  not  in  the  smallest  degree  re- 
to  pass  it  altogether  the  h , °^  t^e.f ur[oun‘'lng  'aud,  vessels  being  very  apt  in  hazy  or  stormy  weather 
C h harbour  wili  thereby  be  very  little  improved. 

or  aid  in  anvthin^urom^eV^^h  kno'*i.nS  how  ir>uch  your  Honourable  House  are  inclined  to  do, 
^ be  °f  Seneyal  the  petitioners  have  taken  it 

coast  and  within  eicrht  miles  ^U(v,°\rhn  Sfuk',e£t’ aI,dto  recommend  the  bay  of  Port  Nessock,  upon  the 
boau8r  ’sS  M50f  <^-ay,  - * P>-e  admirably  fitted  by  nature  fora  har- 

marked  bv  headland*  sn  tli-it  if  ■’  &f  11  IS.  ve.ry  easy  access  for  the  largest  merchant  ships;  well 
well  sheltered  and  niinw  • t J?£m°8t.  impossible  it  can  be  missed,  even  in  the  worst  weather ; safe, 
Srmed  hfcrior 1 Tw  excellent  anchoring  groind,  and  as  yonr  petite,  ate 

. ,r,  ”,  in  be?  extent.  It  may  be  ai.S  observed,  in 

the  alteration,  of  the  harbour’  at  °b‘“netl  “ ‘ mUCh  e’‘Pe"S'  ,h“ 

in  wld ch  d'e  tve.T rd* FPe  Jour  Hon°vmhle  House  to  take  into  your  consideration  the  state 
of  , 2 hnrte  U,  fll  ” r p °r  8°od  harbours,  and  either  to  give  orders  for  the  erection 

by  which  vou  will  dn  » lnJ7 « P°-'t  ^essock’  or  Srant  8u°h  aid  towards  it  as  to  you  may  seem  proper, 

JMhh’-s.bu,  to  *ho.e  interested  in  the 

Owen  Morgan,  Shipmaster,  and  82  others. 
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Petition  of  the  Merchants,  Owners,  and  Masters  of  Vessels  trading  from  the  Port  of  Irvine,  in  the 
County  of  Ayr,  to  the  Coast  of  Ireland,  and  other  places,  to  the  House  of  Commons, 


Apphndix  C. 
Port  Log  ax. 


That  your  petitioners  feel  great  want  of  a safe  harbour  upon  the  Scotch  side  of  the  Irish 
Channel,  where  they  can  run  to  in  bad  weather,  or  in  dark  nights;  that  if  there  were  a good  harbour, 
or  breakwater,  made  in  the  bay  of  Port  Nessock,  it  would  be  of  the  greatest  service  to  the  trade  of  the 
channel  in  general,  as  it  is  easy  of  access,  and  safe  to  get  in  or  out  of;  and  we  consider  it  the  fittest 
place  for  a harbour  upon  the  Scotch  side,  from  its  being  so  well  marked  with  headlands,  and  other 

advantages. 

The  undersigned  therefore  humbly  pray  that  your  Honourable  House  will  take  their  petition  into 


consideration. 


Robert  Rankin,  Shipowner,  and  56  others. 


No.  442. 

Petitions  to  Parlia- 
ment for  converting 
Port  Nessock  Bay 
into  a Harbour  of 
Refuge,  1820. 


A similar  petition,  signed  by  29  shipowners  and  masters,  &c.,  from  Troon. 


the  humble  Petition  of  Andrew  M'Dowali.,  Esq.,  of  Logan,  in  the  County  of  Wigtown,  formerly 

Representative  in  three  Parliaments  for  the  said  County  of  Wigtown,  to  the  House  of  Commons, 
Sheweth, 

That  your  petitioner  is  the  proprietor  of  the  lands  and  barony  of  Logan,  in  the  said  county  of 
Wistown,  and  that  in  the  month  of  May,  in  the  year  1818,  he  obtained  an  Act  of  Parliament  for  the  pur- 
pose of  enabling  him,  at  his  own  expense,  to  erect  and  establish  a harbour  within  the  bay  of  Port  Nes- 
sock,  situate  within  the  said  lands  of  which  he  is  the  proprietor  as  aforesaid,  and  he  has  been  ever  since 
employed  in  carrying  such  works  into  execution  ; and  that  it  is  his  intention  to  complete  and  carry 
the  same  into  effect,  agreeably  to  the  plan  submitted  to  the  Committee  of  this  Honourable  House,  at 
the  time  when  the  said  Bill  was  under  their  consideration  ; unless  it  should  appear  to  this  Honourable 
House,  for  the  reasons  hereinafter  stated,  that  it  will  be  for  the  benefit  of  the  British  empire  that  they 
should  be  carried  on  upon  a larger  scale,  and  for  more  extensive  objects  than  were  in  his  contempla- 
tion at  the  time  lie  applied  for  and  obtained  the  said  Act  of  Parliament. 

That  the  bay  of  PortNessock,  as  well  ns  that  of  Portpatrick  have  both  been  respectively  surveyed  by 
Mr.  Telford  and  Mr.  Rennie,  civil  engineers,  as  ports  of  communication  between  Great  Britain  and 
the  north  of  Ireland;  that  your  petit:oner  has  been  informed  that  it  has  been  proposed  to  Government 
to  expend  considerably  more  than  100,0001.  in  constructing  a harbour  at  Portpatrick,  and  which,  if 
acceeded  to,  will  be  expending  money  most  unnecessarily  and  to  great  disadvantage,  as  all  seamen 
who  have  seen  the  two  places  concur  in  opinion  that  the  bay  of  Port  Nessock  is  infinitely  to  be  pre- 
ferred to  Portpatrick,  which  is  a rocky  inlet  without  any  bay  whatever;  and  your  petitioner  begs  leave 
to  submit  to  the  consideration  of  tlie  House,  that  in  coming  to  any  conclusion  upon  the  subject,  or  in 
determining  upon  the  most  proper  situation  for  a harbour  on  that  coast,  there  are  four  material  objects 
to  be  kept  in  view,  vise.: — 

1st.  Whether  Port  Nessock  or  Portpatrick  has  the  belter  capacity  and  facility  for  containing  a number 
of  transports,  and  their  convoy  sailing  with  a body  of  troops,  in  the  event  of  invasion,  or  disturbance 
in  Ireland. 

2nd.  Which  of  those  two  places  is  better  suited  to  serve  as  a station  for  the  revenue  cruisers,  and 
from  which  they  can  immediately  got  into  the  channel  with  all  winds.  .... 

3rJ.  Which  of  the  two  places  is  situated  more  advantageously  for  carrying  on  a communication  with 
Ireland  by  packets  or  other  vessels.  And 

4th.  Which  of  tiie  two  places  is  more  likely  to  afford  the  belter  protection  (o  the  numerous  merchant 
ships  passing  the  channel  in  stormy  or  unsettled  weather.  . . 

That  your  petitioner  is  ready  to  offer  evidence  at  the  bar  of  this  Honourable  House  that  for  three  ot 
those  objects  Portpatrick  was  never  intended  by  nature  to  be  of  any  use,  and  that,  in  your  petitioner  s 
opinion,  supported  by  others,  competent  to  form  a more  correct  judgment,  no  money  can  make  it  a har- 
bour of  general  utility,  for  that,  although  the  packets  of  communication,  and  the  small  craft  may  by 
benefited  by  the  sum  proposed  to  be  laid  out  in  the  improvement  of  it,  yet,  that  even  to  them  there 
would  still  be  insurmountable  difficulties  and  dangers  which  no  sum  of  money,  to  be  laid  out  upon  it, 
could  by  any  possibility  overcome;  inasmuch  as  owing  to  its  local  situation,  and  from  being  exposed  to 
one-half  of  the  compass,  the  entrance  to  the  harbour  must  of  consequence  be  narrow,  or,  if  not  so,  no 
vessel  can  be  safe  in  it  in  a westerly  gale,  nor  will  they  be  easy  even  when  narrow ; and  when  blowing 
hard,  with  a transverse  wind,  there  will  be  great  risk  in  entering  it  among  such  heavy  seas  as  run  in 
that  exposed  place.  And  farther,  that  in  getting  out  with  a westerly  wind  a vessel  must  warp  oil 
shore,  and  if  she  unfortunately  miss  stays,  or  a rope  get  foul  in  tacking,  nothing  can  save  her,  as  the 
coast  is  all  precipitous  rocks.  ' This  was  evinced  not  long  since  by  the  loss  of  one  ot  the  packets.  i!or 
a ship,  or  square-rigged  vessel,  it  must  be  the  last  resource  that  would  make  her  attempt  it,  as  no 
commander  could,  with  any  degree  of  safety,  run  for  it  in  thick  or  blowing  weather,  when  a lee 
shore,  even  if  the  entrance  was  safe,  for  the  coast  being  for  many  miles  so  much  alike,  the  situa- 
tion of  the  port  is  easily  mistaken,  and  a vessel  would  have  little  chance  of  weathering  the  shore  it 
she  missed  it;  added  to  which  several  objections  to  Portpatrick,  there  is  no  anchorage  for  ships  ott 
this  harbour  even  in  fine  weather,  as  the  bottom  is  rock,  and  anchorage  would  be  very  necessary  tor 
transports  with  troops  or  their  convoy,  and  also  of  great  use  to  the  revenue  cruisers  and  merchant 
ships. 

That  the  bay  of  Port  Nessock  cannot  be  objected  to  for  any  one  of  ilie  reasons  which  have  been 
urged  against  Portpatrick ; it  is  Plymouth  Bay  in  miniature.  The  sides  of  it  are  rock,  and  the  heaU  ot 
it  a sandy  beach,  and  the  whole  of  the  bay  is  excellent  anchoring  ground  in  sand  and  stitt  clay, 
with  not  a rock  or  shoal  in  it,  and  is  constantly  made  use  of  at  present  in  fine  weather  as  a place  ot 
anchorage,  when  vessels  meet  with  an  adverse  tide  or  a wind  off  shore.  It  is  naturally  sheltered 
from  three-fourths  of  the  compass,  and  only  exposed  from  S.W.  to  N.W.;  it  therefore,  a breakwater 
were  constructed  of  about  350  yards,  according  to  a plan  to  be  produced,  it  will  make  the  best  and 
safest  harbour  upon  any  part  of  the  Irish  Channel,  as  there  is  no  other  bay  so  formed  for  the  purpose. 
There  will  be  20  feet  of  water  at  the  ebb  of  spring  tides  sufficient  to  ride  fifteen  of  the  largest  class 
of  merchant  ships,  besides  many  others  of  lesser  size.  It  will  be  at  all  times  perfectly  ^any  to  get 
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verting Port  Nes- 
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in  and  out,  as  from  the  nature  of  the  bay  they  are  sure  of  a current  on  one  side  or  an  other  in  tj.  • 
favour ; and  although  the  distance  from  Donaghndee  is  about  two  miles  farther  than  to  p0r[! 
patrick,  a vessel  will  run  it  in  as  short  a period,  from  the  favourable  current  of  the  tides-  the 
distance  of  the  first  stage  towards  London,  called  Glenluce,  is  four  miles  shorter  than  from  Port! 
patrick,  being  only  15  miles.  And  farther,  that  for  a place  to  embark  and  send  a body  0f 
troops  to  Ireland,  ihere  cou'd  not  be  a better.  They  would  be  enabled  to  sail  together  without  anv 
obstructions  ; nor  would  there  be  a more  desirable  harbour  for  revenue  cruisers  in  any  part  of  Great 
Britain,  as  they  could  be  immediately  »t  sea.  To  Liverpool,  and  the  numerous  merchant  ships  in 
the  Irish  Channel,  it  would  be  of  the  greatest  service,  as  it  would  save  many  valuab'e  lives  and  much 
property,  for  it  is  well  marked  with  headlands,  and  easy  of  access;  for  a packet  station  it  would  be 
equally  favourable,  as  they  wou'd  never  be  delayed  for  one  moment  either  in  going  to,  or  coming  from 
Ireland,  and  should  it  be  considered  necessary  (o  ship  carriages  or  other  articles,  the  situation  for  a pier 
is  particularly  convenient. 

That  by  estimates  from  two  operative  engineers,  the  b afore-mentioned  breakwater  will  not  cost 
more  than  from  70,000/.  to  80,000/.,  and  it  is  generally  thought  it  will  not  cost  so  much,  from  the  abun- 
dance and  facility  of  getting  stone  opposite  to  each  end  of  it. 

That  your  petition!  r is  so  fully  convinced  of  the  great  utility  that  such  a harbour  will  he  of  to 
the  British  empire  at  large,  and  to  Ireland  in  particular,  that  he  is  willing  to  contribute  30,000/. 
towards  the  completion  of  the  works  upon  an  enlarged  scale.  And  also  (the  property  round  the 
bay  being  h;s  own)  to  afford  every  assistance  in  his  power  towards  canying  them  into  effect. 

That  a combination  of  advantages  peculiar  to  the  situation  of  Port  Ncssuck,  arising  principally  from 
natural  causes,  and  which  may  be  great'y  improved  by  art,  and  which  advantages  your  petitioner  has 
no  hesitation  in  assuring  your  Honourable  House  are  not  to  be  found  in  any  other  port  in  the  Irish 
Channel,  under  the  adoption  of  the  plan  proposed  by  your  petitioner,  is  most  highly  deserving  the  con- 
sideration of  this  Honourable  House  not  only  as  an  object  of  great  saving  to  the  British  empire,  but 
also  an  object  of  incalculab'e  advantage  to  the  military  and  civil  government  of  the  country,  as  well  as 
to  all  merchant  ships  passing  the  channel,  and  to  passengers  to  and  from  Ireland  by  the  south-west 
const  of  Scotland. 

And  your  petitioner  most  humbly  prays,  for  the  several  reasons  hereinbefore  in  that  behalf  stated, 
that  this  Honourable  House  will  cause  a public  Bid  to  be  brought  in  for  the  purpose  of  erecting  anil 
establishing  a port,  in  the  bay  of  Port  Nessock,  under  the  management  of  commiss'oners  lobe  appointed 
for  that  purpose,  or  in  such  other  ways  or  means  as  to  this  Honourable  House  shall  seem  meet,  instead  of 
allowing  the  projected  alterations  and  supposed  improvements  to  be  carried  on  at  Portpatrick,  which 
can  only  be  attended  with  an  unnecessary  waste  of  expense  to  the  country,  (amounting  according  to 
the  lowest  estimate  to  upwards  of  100,0001.,)  and  be  of  no  public  utility  whatever. 

And  your  petitioner  will  ever  pray,  &c. 


Petition  of  Merchants,  Underwriters , Owners , and  Masters  of  Vessels  trading  from  the  Port  of 
Liverpool,  and  others  interested  in  the  safe  Passage  of  the  Irish  Channel, 

Shewbth, 

That  they  suffer  great  risks  and  losses  from  there  not  being  a safe  harbour  upon  the  Scotch 
side  of  the  Irish  Channel  lor  ships  to  run  to  in  stromy  weather  or  dark  nights. 

Your  petitioners  therefore  beg  humbly  to  represent  that  if  a breakwater  were  made  in  the  bay  of 
Port  Nessock,  about  eight  miles  north  of  the  Mull  of  Galloway,  it  would  be  the  most  advantageous  place 
upon  that  side  of  the  channel  for  ship*  to  take  shelter  in,  as  it  is  well  marked  with  headlands,  easy  to 
get  in  and  out  of  with  all  winds,  and  lies  in  the  tideway  of  the  channel  to  get  north  or  south,  and 
there  is  no  other  place  on  that  side  that  possesses  so  many  natural  advantages. 

The  undersigned  therefore  pray  that  your  Honourable  House  will  take  their  petition  into  consideration. 

Signed  by  95  Merchants  and  Underwriters. 


P etilion  of  Masters  of  Vessels  trading  to  the  Port  of  Liverpool, 

Sheweth, 

That  they  suffer  great  risks  and  losses  from  there  not  being  a safe  harbour  of  easy  access  upon 
the  Sottish  side  of  the  Irish  Channel  for  ships  to  run  to  in  stormy  weather  or  dark  nights. 

That  we  are  decidedly  of  opinion  that  if  a breakwater  were  made  in  Port  Nessock  Bay,  there  is  no 
part  of  the  coast  where  a harbour  can  be  made  with  so  much  advantage  to  the  general-  shipping 
interest  as  at  that  place,  not  only  for  coasters,  but  also  for  vessels  going  out  or  coming  in  through  the 
North  Channel.  B 

That  Portpatrick  was  never  intended  by  nature  as  a harbour  for  general  use,  because  however  well 
acquainted  a master  may  be,  he  never  could  with  any  degree  of  safety  run  for  that  harbour,  with  thick 
or  bad  weather ; it  has  nothing  to  recommend  it,  but  everything  to  condemn  it,  however  much  may  be 
laid  out  upon  it  in  the  way  of  improvement;  its  local  situation  makes  it  unsafe  and  dangerous  stall 
tunes  to  enter.  Port  Nessock,  on  the  contrary,  is  very  different,  and  by  a breakwuter  will  be  made  an 
excellent  harbour  for  even  the  largest  description  of  merchant  ships.  That  port  on  the  one  hand,  and 
Belfast  on  the  other,  would  make  that  navigation  much  less  dangerous  than  it  now  is.  Besides, 
Port  Nessock  would  have  that  peculiar  advantage  which  neither  Belfast  nor  Loch  Ryan  has  of  ships 
being  able  to  get  out  of  it  with  almost  any  wind. 

Therefore  the  undersigned  humbly  pray  that  your  Honourable  House  may  take  their  petition  into 
consideration. 

Signed  by  89  Masters  of  Vessels  of  Liverpool  and  various  other  Port*. 
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The  humble  Petition  of  the  several  Persons  whose  Names  are  hereunto  subscribed , being  the.  Merchants , 
Owners , and  Masters  of  Vessels  belonging  and  trading  to  Campbelltown,  and  others  interested  in  the 
passage  of  the  Irish  Channel , 

Sheweth, 

That  a good  harbour  is  mucli  wanted  on  the  Scotch  side  of  the  Irish  Channel ; that  Port  Nessock 
is  by  nature  and  situation  the  most  favourable  place,  that  if  a breakwater  were  constructed  in  that  bay, 
ships  miuht  with  ease  and  safety  take  refuge  there  in  the  most  stormy  weather,  and  darkest  night; 
that  no  place  on  that  coast  is  capable  of  being  made  such  a good  harbour,  or  one  which  would  benefit 
the  revenue  and  trade  in  so  eminent  a degree.  The  undersigned  therefore  humbly  pray  that  your 
Honourable  House  will  Lake  their  petition  into  consideration,  and  by  giving  Port  Nessock  the  preference, 
which  it  justly  merits,  grant  them  a harbour  of  refuge  there,  which  would  be  at  once  most  advantageous 
for  Government,  and  all  who  navigate,  or  bare  property  in  the  Irish  Channel ; and  be  the  means  of 
saving  many  valuable  lives. 

Dun.  Stewart,  Provost , Campbelltown, 
and  40  others. 


The  humble  Petition  of  the  Chamber  of  Commerce  of  Greenock  to  the  House  of  Commons, 
Sheweth, 

That  your  pelitioners  feel  a lively  interest  in  every  measure  having  for  its  object  the  improvement 
of  navigation,  and  they  consider  the  erection  of  light-houses,  and  forming  ports  of  refuge  at  proper 
stations  in  the  channel,  essential  to  the  preservation  of  lives  and  property. 

That  the  coast  of  Galloway  on  the  west  shores  of  Scotland,  extending  from  the  point  of  Corewal  to  the 
Mull  of  Galloway,  is  without  any  inlet  where  a vessel  taken  on  a lee  shore  can  resort  to,  for  safe 
anchorage. 

That  your  petitioners  have  learnt  with  satisfaction  that  it  is  proposed  to  form  a breakwater  in  Port 
Nessock  Bay  on  said  coast,  under  the  protection  of  which  vessels  may  be  anchored  with  safety. 

That  with  regard  to  the  conveyance  of  the  mail  betwixt  Britain  and  Ireland,  your  petitioners  are  of 
opinion  the  establishing  of  a post-office  at  Port  Nessock  would  be  of  advantage,  as,  with  certain  direc- 
tions of  wind,  that  port  may  be  approached  and  departed  from  when  it  is  impracticable  at  Portpalrick. 

That  a general  tonnage  on  shipping  towards  the  attainment  of  the  above  object  would  be  unjust,  but 
in  the  event  of  such  breakwater  b.:ing  formed,  the  trade  here  would  cheerfully  pay  a fair  rate  of  harbour 
dues  for  its  use,  at  all  times  when  their  shipping  may  resort  to  it. 

Your  petitioners  humbly  beg  your  Honourable  House  may  give  its  support  to  have  the  bay  of  Port 
Nessock  rendered  a safe  resort  for  shipping. 

And  your  petitioners  will  ever  pray,  &c. 

Archibald  Wilson,  Chairman. 

Greenock,  May  12,  1820. 


No.  443. 

Report  by  John  Linn,  Esq.,  on  the  means  of  improving  Port  Logan  Harbour. 

Sir,  Portpalrick , December  22,  1840. 

You  will  receive  herewith  plan  and  sections  for  Port  Logan  harbour,  which  I trust  will  meet 
the  Colonel’s  approbation. 

I have  shown  upon  the  plan,  in  a red  tint,  the  proposed  repairs  which  may  be  executed  in  a substan- 
tial manner  for  about  480£.  The  yellow  tint  denotes  the  stones  or  rather  beach  accumulated  at  the  pier- 
head, which  may  be  removed  so  as  to  give  8 feet  at  low  water  of  spring  tides  for  about  200 L On  the 
sections  Nos.  1,  2,  and  3,  the  yellow  tint  denotes  the  land  which  ought  to  be  removed  in  order  to  make 
the  harbour  accessible  at  all  times  of  tide;  but  having  an  opinion  that  the  harbour  will  not  maintain 
its  depth  if  deepened,  without  the  aid  of  scouring,  and  there  being  no  springs  in  the  adjoining  lands 
capable  of  producing  an  adequate  supply  of  water  for  that  purpose  during  the  summer,  I would 
strongly  recommend  ihat  a sluice  be  made  through  the  pier  where  the  breach  is,  the  opening  to  be  an 
ellipsis  8 feet  wide  by  6 feet  in  height,  the  sill  to  be  laid  at  low-water  mark  in  spring  tides,  and  to  have 
a sufficient  door  mounted  with  proper  draw  gear,  to  open  and  shut  occasionally,  as  circumstances  may 
require. 

I have  given  the  subject  my  best  consideration,  and  I am  decidedly  of  opinon  that  a sluice  through 
the  pier  will  answer  an  excellent  purpose,  and  the  action  of  the  waves  in  time  of  strong  breezes  will 
give  at  least  3 feet  of  rise  and  fall  through  the  sluice,  which  must  in  a great  measure,  if  not  entirely, 
remedy  the  evil. 

I am,  &c., 

James  M'Neil,  Esq.  John  Linn. 


No.  444. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2—3. 


INCOME.  ||  EXPENDITURE. 


Heads  of  Income. 

1841 

1842 

1843 

: 

Heads  of  Expenditure. 

1841  | 

1842 

1843 

Tonnage  and  an- 
chorage dues  . 

£.  *.  cl.  \ 
33  0 0 

£.  i.  d. 
47  2 8 

£.  *.  d. 
43  16  8 

Harbour-master’s  sa- 

£.  >.  ri- 
ll 0 0 

£.  ».  d.\ 
11  0 0 

£.  s.  d. 
11  0 0 

■A  Dues  levied  under  authority  of  Act  58  Geo.  III. 

John  Semple,  Comptroller. 
4 G 2 


Appendix  C. 

Port  Loqan. 

No.  442. 
Petitions  to  Par- 
liament for  con- 
verting Port  Nes- 
sock Bay  into  a 
Harbour  of  Refuge. 


No.  443. 

Linn,  on  the  means 
of  improving  Port 
Logan  Harbour. 


No.  444. 

Income  and  Expen- 
diture. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Appendix  C- 
Port  William. 
No.  445. 

Return  to  Order  of 
the  House  of  Com- 
mons of  9th  Aug. 
1844. 


No.  446. 

Buchanan,  on  the 
state  of  theHavbour 
and  proposed  Im- 
piovements. 


PORT  WILLIAM. 

No.  445. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Harbour  Office,  Port  William , February  8,  1545  • 
1st.  Report  by  Robertson  Buchanan,  civil  engineer,  tinted  18th  April,  1812. 

2nd.  Plan  of  the  harbour  as  proposed  to  be  improved,  by  Robertson  Buchanan,  civil  engineer  20th 
April,  1812. 

3rd.  Elevations  and  sections  by  Robertson  Buchanan,  civil  engineer,  21st  April  1812. 

4th.  Plan,  elevations,  and  sections  by  John  Linn,  engineer  of  the  Portpatrick  harbour  13th 
November  1841. 

5th.  Specification  by  John  Linn,  engineer  of  the  Portpatrick  harbour,  13th  November  1841. 

6th.  Letter  by  John  Linn,  engineer  of  the  Portpatrick  harbour,  to  Mr.  Cumming,  factor  to  Sir 
William  Maxwell,  Baronet,  dated  13th  November  1841,  containing  estimate  of  expense. 

7th.  Letter  by  John  Linn,  engineer  of  the  Portpatrick  harbour,  to  Mr.  Cumming,  factor  to 
Sir  William  Maxwell,  Baronet,  dated  19th  November  1841,  containing  additional  estimate. 

8tli.  Plan  by  Captain  Robinson,  R.N.,  when  surveying  the  Bay  of  Luce,  1839-1840. 

Powton  Jones,  Harbour- Master. 


No.  446. 


Report  of  Robehtson  Buchanan,  Esq.,  C.E.,  on  the  state  of  the  Harbour , and  proposals  for 
Improvement. 


Glasgow , April  18,  1812. 

I.  At  the  request  of  Sir  William  Maxwell,  Baronet,  of  Monrieth,  having  on  the  6th  of  April 
visited  the  harbour  of  Port  William,  I found  tbequay,  jetty,  and  other  interior  parts  in  good  order, 
but  rendered  useless  by  being  obstructed  by  a large  quantity  of  shifting  beach  or  gravel  which  had 
been  driven  across  its  mouth  in  consequence  of  the  failure  of  a breakwater  which  bad  extended  from 
the  end  of  the  quay  toward  the  beacon. 

This  breakwater  seems  to  have  been  built  to  answer  the  double  purpose  of  protecting  the  mouth  of 
the  harbour  from  the  heavy  sea  which  often  sets  in  from  the  mouth  of  the  bay  of  Luce,  and  to  retard 
the  shifting  beach  or  gravel,  large  quantities  of  which  in  certain  winds  are  driven  by  the  sea  along  the 
shore,  and  naturally  tend  to  obstruct  the  harbour. 

I also  found  that  the  burn  of  Port  William,  which  originally  ran  into  the  harbour,  had  been  turned 
into  a new  channel  in  order  to  send  it  into  the  sea  without  passing  through  the  harbour.  This  altera- 
tion, I was  informed,  was  made  with  a view  to  prevent  the  gravel  which  the  burn  brought  down  its 
channel  from  being  lodged  in  the  harbour,  as  also  to  prevent  the  stream  from  undermining  the  quay- 
wall  at  the  upper  end,  which  it  had  frequently  done,  owing  to  its  great  fall  and  rapid  current  at  that 
place.  From  this  change  of  the  channel,  however,  a great  evil  had  arisen ; for,  not  having  been  suf- 
ficiently protected  at  the  mouth  against  the  action  of  the  waves,  a large  quantity  of  ground  had  been 
washed  away,  and  thus  contributed  to  increase  the  shifting  beach,  which,  as  already  mentioned,  was 
one  of  the  greatest  detriments  to  the  harbour. 

I was  further  informed  that,  during  the  period  which  the  breakwater  stood,  the  harbour  had 
been  found  perfectly  tranquil,  kept  free  from  obstruction  at  the  mouth,  and  had  been  highly  useful 
not  only  to  the  trade  of  this  part  of  the  country,  but  in  giving  protection  during  storms  to  many 
vessels  belonging  to  other  ports. 

The  depth  of  water  at  the  quay  was  usually  about  12  feet  at  spring-tides,  and  7£  at  neap-tides. 
There  is  a considerable  fall  from  the  bottom  of  the  quay  to  low-water  mark,  which  is  about  100  feet 
beyond  the  beacon. 

II.  Upon  these  facts  I take  leave  to  offer  the  following  observations  : — 

1.  Had  the  burn  been  allowed  to  remain  in  its  original  channel,  it  appears  to  me  that  a moderate 
sum  expended  on  that  part  of  it  which  is  between  the  milldam  and  the  harbour,  in  forming  and  de- 
fending its  banks  and  bed,  would  have  prevented  it  from  bringing  down  any  gravel  that  could  have 
been  injurious ; and  by  building  a proper  cascade  at  the  upper  end  of  the  harbour,  the  force  of  the 
stream  would  have  been  destroyed,  so  as  to  prevent  it  from  undermining  the  quay- walls ; and  that  with 
these  precautions  the  bum  might  have  been  rather  beneficial  in  keeping  the  harbour  clear.  During 
■floods  at  low-water,  its  current  might  have  been  strong  enough  to  operate  in  some  degree  upon  the 
shifting  beach.  It  is  well  known  that  to  procure  the  advantage  of  a backwater  to  a harbour  great 
expense  has  in  some  cases  been  incurred. 

But  the  new  channel  having  been  formed,  it  maybe  well  for  those  immediately  in  the  management 
of  the  harbour  to  consider  whether  it  would  on  the  whole  he  more  prudent  to  use  the  new  or  the  old 
channel.  It  is  one  thing  to  advise  a work  to  be  made,  and  another  to  advise  its  demolition  when  made. 
In  case  the  new  channel  be  adopted,  it  will  be  proper  to  break  the  force  of  the  current  by  cascades, 
in  order  to  prevent  it  from  tearing  up  its  bed. 

2.  It  seems  to  me  that  the  breakwater  was  objectionable,  not  only  from  not  having  been  constructed 
of  proper  materials,  but  also  from  its  direction.  Its  direction  was  indeed  such  as  would  for  a time 
have  prevented  the  beach  from  getting  round  its  outer  extremity,  but,  as  soon  as  it  should  have  been 
filled  up  in  the  aDgle,  the  beach  would  have  been  washed  round  its  head. 

It  was,  I apprehend,  objectionable  on  another  account,  namely,  that  it  was  nearly  at  right  angles  to 
any  heavy  sea  which  might  set  in  from  the  mouth  of  the  bay,  in  which  direction  it  would  receive  a 
greater  shock  from  the  waves  than  if  they  had  struck  it  in  a more  oblique  direction. 

It  was  further  objectionable  by  widening  the  mouth  of  the  harbour  to  receive  the  sea  necessarily 
when  the  winds  were  from  the  bottom  of  the  bay. 

III.  For  these  reasons  I would  propose  making  a new  pier  in  a direction  somewhat  different  from 
the  breakwater,  viz.  curving  toward  the  shore  until  its  head  should  fall  within  a line  bearing  upon 
the  mull  of  Synness.  This  direction  of  the  pier  I am  of  opinion  would  be  attended  with  the  follow- 
ing beneficial  effects : — 
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1.  From  falling  within  the  line  mentioned  above,  the  harbour  would  be  much  better  protected 
from  the  sea  when  the  wind  should  blow  from  the  bottom  of  the  bay,  while  its  curving  form,  convex 
toward  the  sea,  would  give  it  strength  ; and  the  heaviest  seas  from  the  mouth  of  the  bay  would  strike 
it  in  a more  oblique  direction,  and  consequently  with  diminished  force.  Upon  re-examining  the 
ground  however,  it  may  be  found  proper  to  deviate  a little  from  the  particular  curve  and  direction 
of  the  pier  specified  on  the  plan,  and  in  the  progress  of  the  work  outward,  which  must  be  gradual, 
a better  judgment  will  be  formed  how  the  remainder  of  it  should  be  directed. 

With  regard  to  the  action  of  the  sea  on  the  shifting  beach  in  all  possible  cases,  it  is  difficult  to 
determine,  and  it  would  require  more  observation  on  the  action  of  the  waves,  tides,  and  currents 
at  Port  William  than  I have  yet  had  an  opportunity  of  making,  to  speak  on  this  subject  with 
certainty.  But  were  the  pier  made  in  the  form  and  direction  laid  down  on  the  accompanying 
plan  it  seems  highly  probable  that  the  action  of  the  sea  from  the  bottom  of  the  bay  would  serve 
so  far  to  counteract  the  action  of  the  sea  from  its  mouth  as  to  prevent  the  beach  from  getting 
round  the  pier-head  into  the  harbour,  and  that  there  would  be  a shifting  bank  on  the  outside  of  the 
pier  inclining  outward  and  inward  accordingly  as  the  winds  might  be,  but  keeping  generally  nearest 
the  outward  extremity. 

IV.  With  regard  to  the  extent  of  the  proposed  pier,  much  must  depend  upon  the  funds  appro- 
priated to  the  improvement  of  the  harbour.  But,  provided  these  be  sufficiently  ample,  I would 
recommend  building  a pier  at  least  100  feet  longer  than  the  former  breakwater,  having  sufficient 
breadth  of  roadway  and  height  of  parapet  to  admit  of  persons  giving  the  necessary  assistance  to 
vessels  in  stormy  weather  either  in  entering  or  leaving  the  harbour  ; and  in  case  of  the  increase  of 
ffie  trade,  which  would  be  a natural  consequence  of  this  improvement,  another  head  could  be  ex- 
tended from  the  land  farther  out  than  the  present  jetty,  and  thus,  at  little  additional  expense,  greatly 
enlarge  'the  harbour  and  allow  the  admission  of  vessels  of  greater  draft  of  water.  It  might,  I 
apprehend,  when  necessary,  be  further  enlarged  by  building  quay-walls  along  the  shore  from  this  head 
inward.  _ _ _ t . 

The  accompanying  drawings  and  specification  will  explain  the  details  of  the  construction  of  this 
pier.  I may,  however,  mention  that  the  courses  of  stones  dipping  at  an  angle  of  forty-five  degrees 
not  only  gives  great  facility  in  building,  but  also,  from  their  oblique  direction  to  the  action  of  the 
sea,  lessens  its  power  of  lifting  the  stones  from  their  places.  The  walls  are  intended  to  be  built 
without  cement,  and  the  outer  wall  to  be  made  as  rough  on  the  outside  and  as  open  (in  the  end 
joints  particularly)  as  practicable,  in  order  that  the  sea  may  be  allowed  to  work  through  them,  to 
soften  its  action,  in  a manner  somewhat  similar  to  a hedge  in  softening  the  action  of  the  winds. 

But  should  a pier  of  such  length  be  thought  too  expensive,  it  might  be  executed  on  the  same 
plan  as  far  out  as  to  be  opposite  the  beacon,  to  be  afterwards  extended  as  circumstances  might 
permit.  „ _ 

Robertson  Buchanan. 


Appendix  C. 
Port  William. 
No.  446. 

Buchanan,  on  the 
state  of  the  Harbour 
and  proposed  Im- 
piovemcnis. 


No.  447. 

Specification,  hj  Joan  Linn,  Esq,,  C.E.,  of  the  mode  of  constructing  the  proposed  Pier  of  Port 
William  Harbour , and  Estimates. 

JPoripatriclt,  Nov.  13,  1841.  Mo.  447. 

The  whole  of  the  several  works  connected  with  the  above  are  to  be  executed  agreeably  to  Linn,  on  the  mode 
this  specification  and  the  accompanying  drawings,  so  that  upon  their  completion  the  pier  may  be  left  of  constructing  pro- 
perfect  in  every  respect.  . . . 1 0Se  ler‘ 

The  red  tint  on  plan  denotes  the  proposed  pier,  to  terminate  at,  and  finish  with  a circular  head  14 
feet  on  the  outside  of  the  perch.  . 

When  the  present  rubble  wall  shall  have  been  removed,  the  foundations  of  the  inner  and  outer  walls 
and  pier-liead  are  to  be  excavated  to  the  depth  of  6 inches  below  low-water  of  spring  tides  at  the  toe,  and 
to  dip  in  form  as  shown  in  the  section,  with  the  exception  of  about  120  feet  of  the  outer  wall  found- 
ation next  the  land,  which  is  to  rise  up  in  steps  of  not  less  than  12  feet  each  step,  and  to  be  well 
united  to  the  solid  clay  within  the  beach.  When  the  foundations  shall  have  been  properly  prepared,  a 
course  of  flat  stones  1 foot  thick,  averaging  not  less  than  a ton  each,  which  must  be  all  headers,  hammer- 
dressed  on  the  beds  and  joints,  are  to  be  laid  and  bedded  solidly  into  the  clay  below. 

The  exterior  and  interior  faces  of  the  walls  and  pier-head  are  to  have  a circular  batter,  and  at  the 
level  of  the  pavement,  or  6 feet  above  high-water  mark  of  spring  tides,  the  pier-head  shall  measure 
32  feet  diameter  from  out  to  out,  and  the  pier  at  A B is  to  measure  26  feet  wide  at  the  same  level, 
leaving  a clear  carriage-way  20£  feet  within  the  parapet.  . , , 

The  whole  of  the  facing  of  the  inner  and  outer  walls,  pier -head,  and  parapet  is  to  be  composed  of 
the  best  whinstone  from  the  Garrarie  quarries,  pick  and  hammer-dressed,  and  to  be  set  in  regular 
courses  from  9 to  18  inches  thick,  with  a header  for  every  three  stretchers,  t 
'less  in  width  than  one  and  a half  its  thickness,  and  no  header  to  be  less  i 
twice  and  a half  its  thickness,  and  no  stone  in  the  facing  of  the  walls  tc 
inches. 

Cross-walls  9 feet  thick  are  to  be  brought  up  in  the  interior  of  the  f**-* , •»— — — - -- 
apart,  and  well  connected  to  the  exterior  walls:  the  intermediate  space  between  the  cross-walls 
are  to  be  filled  up  with  whinstone  rubble,  set  upon  edge,  and  the  joints  run  full  of  sharp  sand  and 
gravel  to  be  taken  from  the  beach.  . . 

The  courses  from  high-water  mark  to  the  top  bed  of  the  coping  are  to  be  set  in  mortar  and  solidly 
grouted.  The  inner  wall  is  to  be  coped  with  neatly  pick-dressed  whinstone,  averaging  3 feet  in 
width  on  the  bed,  and  from  12  to  18  inches  thick,  and  no  stone  to  be  less  than  3 feet  m length  on  the 
face.  . 

The  whole  of  the  hearting  of  the  pier  from  high-water  to  the  under  bed  of  the  pavement  is  to  be 
composed  of  whinstone  rubble,  set  upon  edge  or  lengthwise,  and  solidly  grouted  m with  concrete 
mortar,  composed  of  3 parts  of  clean  gravel,  2 of  sharp  sand,  and  1 of  quick  lime. 

The  whole  surface  of  the  pier,  between  the  inner  and  outer  walls,  is  to  be  neatly  payed  with  whin- 
stone  rubble,  set  on  edge  and  solidly  grouted,  or  properly  Macadamized  with  whinstone  broken 
small,  so  that  no  piece  shall  contain  more  than  two  cube  inches,  and  to  be  9 inches  deep  of  the  above 
materials,  and  to  be  well  grouted. 
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Appendix  C. 
Port  William. 
No.  447. 

Linn,  on  the  mode 
of  constructing  pro- 
posed Pie*. 


No.  448. 

Revenue  and  Ex- 
penditure. 


Whithorn. 
No.  449. 

Return  to  Order  of 
the  House  of 
Commons,  of  the 
9th  August,  1844. 


No.  450. 

Revenue  and  Ex- 
penditure, 


The  whole  of  the  parapet  is  to  be  neatly  hammer-dressed,  and  set  in  regular  courses,  as  shown  in 
the  sections. 

The  stair,  shown  in  the  face  of  the  inner  wall  of  the  pier,  is  to  consist  of  28  steps,  3 feet  long  12 
inches  broad,  and  8 inches  thick,  and  neatly  pick-dressed. 

The  whole  of  the  facing  of  the  walls  of  the  pier  above  high-water  mark,  and  the  parapet,  are  to 
be  set  and  grouted  with  mortar,  composed  of  1 part  of  the  best  Anglesea  and  Isle  of  Man  lime 
half  part  Italian  pozzolana,  and  from  2 to  3 parts  of  clean  sharp  sand ; the  backing  is  to  he  set  in 
mortar,  composed  of  1 part  of  Isle  of  Man  lime  and  3 parts  of  clean  sharp  sand. 

The  whole  of  the  labour,  materials,  and  workmanship  are  to  be  the  best  of  their  respective  kinds 
and  to  be  executed  in  the  most  substantial  and  workmanlike  manner,  and  to  the  entire  satisfaction 
of  the  engineer,  who  shall  have  full  power  and  be  at  liberty  to  reject  all  materials  or  workman- 
ship that  may  appear  improper  or  insufficient,  and  compel  the  contractor  to  replace  and  make 
good  the  same  at  his  own  cost. 

The  contractor  is  to  furnish  all  labour  and  materials,  and  all  tools  and  machinery  of  every  de- 
scription, required  to  carry  on  and  complete  the  above  works ; and  to  take  upon  himself  the  risk 
of  all  accidents  that  may  occur  to  the  works  during  their  execution. 

John  Linn, 


No.  448. 


Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

18-12 

1813 

1814  j 

Heads  of  Expenditure,  j 

18-12  1 

1843 

1 18-14 

Tonuage  dues  at  Id. 
Dues  on  goods  . . 

£ *.  d. 

46  14  10 
77  17  2 

£ t.  d. 

45  18  2 
77  4 7 | 

£ s.  d.  I 

50  13  6 
75  2 8Jj 

Rebuilding  quay  walls, 

&c 

Repairs  aud  crane  . 
Clearing  out  harbour 

£ «.  d.  1 

22  19  10$ 

37  8 9 1 

38  9 8$ 

£ s.  d. 

22  19  10$ 

37  8 9 

38  9 8$ 

1 £ «.  <L 

1 22  19  10$ 
I 37  8 9 
38  9 8$ 

Total  . . £ 

124  12  0 

123  2 9 

1 125  16  2*1 
1 

Total  . . £ 

98  18  4 | 

J 98  18  4 

| 98  18  4 

The  harbour  was  built  by  subscription  of  the  proprietor  and  his  tenants,  by  whom  the  dues  were  fixed,  aud  which 
are  cheerfully  paid  by  persons  using  the  harbour. 

The  amount  of  expenditure  of  each  year  cannot  be  stated ; the  average  of  the  three  years  lias  therefore  been  given. 


James  Cumminq,  Factor  to  the  Proprietor. 


WHITHORN. 

No.  449. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Whithorn,  February  13,  1845. 

The  port  or  harbour  at  isle  of  Whithorn  belongs  to  the  corporation  of  the  burgh  of  Whithorn,  by 
Charter  granted  by  James  IV.  of  Scotland,  under  which  Charter  they  act  as  proprietors  and  managers 
of  the  Baid  harbour. 

The  port  or  harbour  at  isle  of  Whithorn  has  never  to  the  Reporter’s  knowledge  been  visited  by  any 
Government  engineers,  or  other  officers  j and,  consequently,  no  maps  or  plans  have  ever  been  furnished 
them,  nor  are  they  in  possession  of  any  reports  or  complaints  by  any  Government  commissioners. 

Reported  by 

John  Broadfoot,  Provost. 


No.  450. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income.  i 

| 1841 

1842 

1843 

Heads  of  Expenditure. 

1841 

1842 

1843 

Harbour  and  anchor- 
age dues  . . , 

£.  t.  d. 
117  0 0 

£.  i.  d. 
119  0 0 

£.  s.  d. 
113  0 0 

Repairs  aud  improve- 
ment of  harbour  . 

£.  i.  d. 
j 14  10  0 

£.  s.  d. 
32  7 1 ' 

£.  s.  d. 
68  12  5 

The  dues  are  levied  under  the  Charter  of  King  James  of  Scotland,  and  ratified  in  1662. 

John  Broadfoot,  Provost. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS.  595 


GARLIESTOWN. 

No.  451. 

Return  to  Or  iter  of  the  House  of  Commons  of  Avgust  9,  1844. 

Sir,  Gar  Heston,  March  11,  1845. 

In  reply  to  your  letter  of  the  1st  ultimo,  we  heg  to  state  that  we  have  no  titles  or  Charter  for 
the  harbour  of  Garlieston,  the  port  having  been  built  by  voluntary  subscription,  and  the  very  moderate 
dues  levied  thereon  arc  submits  d to  by  mutual  consent ; neither  was  there  any  map  even  made  of  the 
same  till  now.  We  have  got  Mr.  John  Christison,  land  surveyor  here,  to  furnish  the  enclosed  for  the 
information  of  the  commissioners.  Our  port,  so  far  ns  we  know,  was  never  surveyed  by  any  Govern- 
ment engineer,  and  consequently  we  cannot  point  out  any  defect  from  that  source.  Only  one  may 
an-ain  say  that  were  800/.  sterling  further  expended  on  our  new  breakwater,  the  Cumberland  colliers 
and  other  strange  vessels  would  he  enabled  to  avail  themselves  of  the  shelter  earlier  in  the  tide,  whereby 
many  useful  lives  and  much  valuable  property  in  all  likelihood  would  be  saved. 

We  have,  &c., 

John  Stuart, 

James  Waldie, 

James  Brvce, 

The  Hon.  H.  Manners  Sutton.  John  Pollock/ 

P.S. — May  we  beg  of  you  to  give  orders  to  return  the  plan  as  we  have  no  copy  of  it. 

James  Waldie, 

For  Self  and  other  Members  of  the  Committee. 


No.  452. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


Hearts  of  Income. 


Heads  of  Expenditure. 


EXPENDITURE. 


Ouatom  and  anchor- 
age dues  . 
Subscriptions 
Iuterest  on  bank  de- 


1 1 

1 19  0 I 


Clerk  and  auctioneer 
Repairs  and  extendingl 
harbour  and  hreak- 

Weighing-house  and 
wood-green  . . 

Expense  of  meetings 
Interest 


C 116  11  7 97  0 O' 


The  dues  are  paid  by  mutual  consent. 

All  vessels  entering  the  harbour  pay  for  each  voyage  1 d.  per  ton  register. 

The  harbour  was  built  by  subscription,  at  a cost  of  2,6002. 

John  Stuart. 
David  Rodger. 
James  Waldie. 
James  Brvce. 
John  Pollock. 

Debt  due  on  the  1st  of  January,  1846,  555 7. 


BALDOON. 


No.  453. 


Return  to  Address  of  the  House  of  Commons  of  July  29,  1844. 


Receipt. 


£ s-  d. 

Dues  collected,  2d.  per  ton  register. 

From  2nd  Mi,  lo  17th  Nov.,  1842  . 7 17  10 

(No  dues  collected  previous  to  first  date.) 

Prom  17th  Nov;  1842,  to  22nd  Dec. 

1843  8 5 10 

From  22nd  Dec.  1843,  to  22nd  Nov. 

1844  12  17  0 


'Expenditure. 

Expense  of  Collection O 

Ditto  ditto  . . . .£  16  10128 

Repairing  Roads  to  Harbour  28  2 4j 

Expense  of  Collection  . £ 17  21  ^ 

Improving  Quay  . . . 21  18  0J 


s.  d. 
17  10 
19  2 
10  2 


Total  . . £27  0 10 


Total  . ..  £52  7 2 


These  dues  are  collected  by  authority  of  the  Earl  of  Galloway.  The  quay,  and  roads  leading  to  the 
same  from  the  public  road,  are  on  his  Lordishp’s  private  property. 

The  above  humbly  reported  by 

John  M‘Millan,  Agent  for  the  Earl  of  Galloway. 

Newton  Stewart,  November  27,  1844. 


Appendix  C. 
Garliestown. 
No.  451. 

Return  to  Order  of 
Hie  House  of  Com- 
mons, of  the  9th 
August,  1844. 


No.  452. 
Revenue  and  Ex- 
penditure. 


No.  453. 

Return  to  Address 
of  the  House  of 
Commons,  of  the 
29th  July,  1844. 
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Appendix  C. 
Bablochan. 
No.  454. 

Return  to  Address 
of  the  House  of 
Commons,  of  the 
29  th  July,  1844. 


BARLOCHAN. 

No.  454. 

Return  to  Address  of  the  House  of  Commons  of  July  29,  1344. 

Sir,  Barlochcm , July  22, 1843. 

In  reply  to  yours  of  the  18th  instant,  I beg  to  say  that  there  is  no  harbour  master  at  this  port, 
nor  ave  there  any  dues  collected  ; every  master  of  a vessel  does  as  he  pleases,  and  on  that  account  we 
have  many  disturbances  here  about  bulks. 

I remain,  &c., 

The  Hon.  H.  Manners  Sutton.  George  M'Adam,  P.C.O. 


Cartv. 

CARTY. 

No.  455. 

No.  455. 

Return  to  Address 

Return  to  Address 

of  the  House  of  Commons  of  July  29,  1844. 

of  the  House  of 

Receipt. 

£.  s.  d. 

Expenditure . 

£.  j.  d. 
.220 

29  th  July,  1844. 

Dues  collected,  2d.  per  ton  register. 

1842.  Repairing  Quav  . . 

Year  to  22nd  November,  1842 

16  17  4 

1843.  Expense  ot  collecting  Dues 

. 0 10  0 

Ditto  ditto  1843 

15  9 10 

1844 

. - - - 

Ditto  ditto  1844 

18  3 10 

50  11  0 

2 12  0 

These  dues  are  collected  by  authority  of  the  Earl  of  Galloway.  The  quay,  and  road  leading  to  the 
same  from  the  public  road,  are  on  his  Lordship’s  private  property. 

John  M'Millan,  Agent  for  the  Earl  of  Galloway. 

Newton  Stewart , November  27,  1844. 

Note. — There  is  an  old  public  landing-place  or  port  of  Carty  a little  higher  up  the  Creek,  which  is 
now  in  disuse. 


WIGTOWN. 


No.  456. 


Wigtown. 


Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 


No.  456. 

Return  to  Order  of 
the  House  of  Com- 
mons, of  the  9th 
August,  1844. 


Sir,  TFiglown,  March  28,  1845. 

I have  the  honour  to  aknowledge  your  circular  letter  of  the  1st  February  last,  and  to  state 

that — 

1st.  The  magistrates  and  council  of  the  burgh  having  acquired  right  to  the  site  of  the  present  har- 
bour, buiit  and  completed  the  works  now  in  use,  at  the  cost  and  charge  of  the  burgh,  and  continue  to 
keep  the  port  or  harbour  and  landing-places  in  the  river  Bladnoch  in  good  order  and  repair  ; and  the 
magistrates  and  council,  to  repay  the  cost  of  building  and  keeping  up  the  said  harbour,  levy  the  rates 
and  dues  mentioned  in  the  return  formerly  made.  There  is  no  local  or  other  Act  of  Parliament 
relating  to  the  harbour. 

2nd.  There  is  no  special  Charter  or  Commission  to  the  harbour  except  a writing,  recognising  the 
burgh’s  right  to  the  port  and  harbour  ground  from  the  Earl  of  Galloway,  the  proprietor  of  the  adjacent 
lands. 

3rd.  There  are  no  maps  of  the  harbour  or  port  in  the  possession  of  the  magistrates  and  council,  and 
they  are  not  aware  of  there  being  any  in  existence. 

4th.  There  are  no  reports  by  engineers  or  other  officers  respecting  the  harbour,  so  far  as  the  magis- 
trates and  council  know. 

5th.  The  magistrates  and  council  do  not  recollect  any  particular  complaints  being  made  to  them 
regarding  the  harbour,  and  they  are  not  in  possession  of  any  written  complaints  made  to  them  of  the 
delects  of  the  harbour. 


The  Hon.  H.  Manners  Sutton. 


I have,  &c., 

George  MTIaffie,  Provost. 


No.  437. 
Revenue  and  Ex- 
penditure. 


No.  457. 

Return  of  Income  and  Expenditure  for  the  Years  1841-2,  1842-3,  1843-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1811-2 

1843-3 

1843-4 

Heads  of  Expenditure. 

1841-3 

1843-3 

1843-1 

Harbour  dues 

£ s.  d. 
40  5 0 

£ d. 

45  10  0 

£ *.  d. 
55  5 0 

Improvements  and 
other  expenses  . 

Repairs  .... 

£ i.  d.  j 

5 14  10 
1 10  3 

£ s.  d. 

47  16  4 
2 1 7 

£ s.  d. 

4 0 0 
16  11  4i 

! 

Total  . . - £ 

7 5 1 

49  17  11 

20  H 4J 

The  dues  are  levied  under  the  authority  of  the  Magistrates  and  Town  Council. 

Wm.  Carron,  Town  Clerk. 
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GATEHOUSE. 
No.  458. 


Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 


Titles  of  the  several  Acts  of  Parliament, 
and  Charters  and  Commissions 
under  which  they  have  acted  or  now  Act. 

Copies  of  Maps  of 
the  Harbour. 

Reports  by  Engineers, 
or  other  Officers. 

Copies  of  any  Complaints 
made  to 

Commissioners,  &c. 

No  Commissioners  or  other  persons 
act  under  any  Act  of  Parliament, 
or  Charter  or  Commission,  but 
the  dues  are  collected  by  a pri- 
vate individual,  with  consent  of 
the  Superior  and  magistrates  of 
Gatehouse. 

None. 

None. 

None. 

Appendix  C. 
Gatehouse. 

No.  458. 

Return  to  Order  of 
the  House  of  Com- 
mons, of  t he  9th 
August,  1844. 


Gatehouse,  February  3,  1845. 


David  M'Adam,  Harbour  Master. 


No.  459. 


Return  of  Income  and  Expenditure  for  the  Years  1841-2-3. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1811 

| 18-12 

1843 

ileadsof  Expenditure. 

1841 

1842 

1843 

Harbour  dues  . • 

£.  s.  d. 
22  1 6 

1 £.  s.  d. 
28  3 10 

£.  4.  d. 

29  4 5 

Repairs  .... 

£.  s.  d.  : 
2 17  2 

£.  s.  d.  ! 

£.  s.  d. 

Beacon  or  perches 

4 16  1 

5 0 9! 

4 13  8 

Moorings  and  chain 
Cleaning  harbour  . 

0 4 9 

1 15  0 

18  8 
19  0 

2 2 G 

Total  . . £ 

26  17  7 | 

33  4 7 | 

33  18  1 

Total  . . . 

4 17  5 

4 9 8 

5 2 11 

Private  harbour  belonging  to  Mr.  D.  M'Adam.  Dues  levied  by  the  authorities  of  the  burgh. 


' No.  459. 
Revenue  and  Ex- 
penditure. 


D.  M'Adam,  Harbour  Muster. 


KIRKCUDBRIGHT. 


Kircudbright. 


No.  460. 

Return  to  Order  of  the  House  of  Commons  of  August  9,  1844. 

Kirkcudbright,  February  24,  1845. 

1st.  There  is  no  Act  of  Parliament,  Charier,  or  Commission  regulating  the  harbour  of  Kirk- 
cudbright. 

2ml.  There  are  no  maps  of  the  said  harbour  in  the  possession  of  the  magistrates  and  council. 

3rd.  There  are  no  reports  of  engineers  or  other  officers  respecting  the  port  in  their  possession. 

4th.  There  are  no  complaints  of  the  harbour  in  their  possession. 

William  Marshall,  Chamberlain. 


No.  400. 

Return  to  Order  of 
the  House  of  Com- 
mons, of  tho  9th 
August,  1844. 


No.  461. 


Return  of  Income  and  Expenditure  for  the  Years  1842-3-4. 


INCOME. 

EXPENDITURE. 

Heads  of  Income. 

1842 

1843 

1844 

Heads  of  Expenditure. 

1842 

1843 

1844 

Harbour  dues 
Anchorage  dues . ", 

Total  . . £ 

£.  s.  d. 
38  16  8 ' 
1 10  0 

£.  s.  d. 
74  18  0 
3 10  0 

£.  *.  d. 
84  19  4 
4 5 0 

Repairs  and  new  works 
Cleaning  out  dock  . 

Total  . . £| 

£.  s.  d. 
16  5 0 
7 2 0 

i £.  4.  d. 

31  5 6 
10  4 6 

£.  4.  d. 
8 16  0 
7 18  10 

40  6 8 

78  8 0 

89  4 4 

23  7 0 

41  10  0 

16  14  10 

The  dues  are  levied  under  the  Charter  of  James  II.  of  Scotland  [1455],  confirmed  by  Act  of  Charles  I.  [1 633]. 


No.  4C1. 

Revenue  and  Ex- 
penditure. 


W.  Marshall,  Chamberlain. 


4 H 
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Appendix  C. 
Dumfries. 


DUMFRIES. 


No.  46-2. 

Return  to  Order  of 
the  House  of  Com- 
mons, of  the  9th 
August,  1844. 


No.  462. 

Return  to  Order  of  the  House  of  Commons  of  August  0,  1844. 

1.  Thf.  tills  of  the  Act  of  Parliament  under  which  a tonnage  on  the  shipping  of  the  river  Nith  i 
levied,  and  under  which  Commissioners  are  appointerl^and  act,  is  “ An  Act  for  improving  the  Harbour 
of  Dumfries  and  the  Navigation  of  the  River  Nith.”  This  Act  was  passed  in  the  year  1811. 

2.  A copy  map  of  the  river  Nith  by  James  Hollinsworth,  civil  engineer,  referred  to  in  the  said 
Act,  is  now  sent. 

3.  A copy  of  the  engineer’s  report  on  improvements  of  the  river  Nith  and  its  harbours,  by  said 
James  Hollinsworth,  is  now  sent. 

4.  There  have  been  no  complaints  made  to  the  commissioners  of  the  defects  of  the  navigation  of 
the  Nith  and  harbour  of  Dumfries,  since  the  passing  of  the  aforesaid  Act,  which  was  intended  to 
remedy  them. 

I\.  Kneskie,  Clerk  and  Treasurer  of  the  Nith  Navigation. 


No.  463. 


No.  463. 

Hollinsworth,  on 
the  present  State 
nnd  proposed  Im- 
provement of  the 
River  Nith. 


Report  by  James  Hollinsworth,  Esq.,  C.E.,  on  the  present  Stale  and  proposed  Improvements  of  the 
River  Nith. 


Dum  fries,  July  21,  1810. 

Having  carefully  surveyed  the  river  Nith  from  Dumfries  to  a little  below  Glencaple  quay,  and 
examined  various  respectable  and  intelligent  persons,  well  acquainted  with  the  nature  and  navi- 
gation of  the  river;  it  appears  to  me  that  considerable  improvements  maybe  made,  for  the  convenience 
and  safety  of  vessels  navigating  the  river,  as  well  as  for  reducing  the  expense  of  land  carriage,  in 
carting  coal,  goods,  and  other  commodhies  imported  and  exported  hy  means  of  the  said  river. 

Jt  appears  that  the  place  originally  used  for  shipping  and  landing  cargoes  for  Dumfries  and  the 
adjacent  country,  was  at  Glencaple  quay,  distant  from  Dumfries  about  five  miles ; but  from  the  bed 
of  the  channel,  below  that  place,  being  of  a soft  mov  eable  sand,  and  from  the  general  flow  of  the  tide, 
first  striking  on  a projecting  point  of  land  on  the  eastern  or  Dumfries  side,  called  Glenliowan  Scar: 
it  has  been  forced  in  a north-westerly  direction,  to  the  western  shore,  near  Kirkconnell,  by  which  it 
has  formed  a channel  along  that  shore  and  cut  away  the  merse  for  a considerable  extent;  then 
crossing  over  to  the  Dumfries  side  a little  above  Glencaple  quay,  it  leaves  an  extensive  sandbank, 
which  prevents  vessels  from  coming  to  or  near  to  that  quay.  In  consequence  of  this,  vessels  have 
been  under  the  necess'ty  of  shipping  and  landing  their  cargoes  at  Kclton,  distant  from  Dumfries 
about  three  miles  and  a half,  where  there  is  no  other  accommodation  than  the  bare  beach.  At  this 
place  the  average  spring  tides  flow  about  12  feet. 

From  this  place  upwards,  there  are  various  obstructions  in  the  river  ; such  as  shoals,  sharp  turnings, 
and  windings,  which  render  it  very  difficult  for  vessels  to  navigate  with  safety. 

There  has  of  late  been  a quay  or  rather  a dock,  erected  near  Kingholm,  distant  from  Dumfries 
about  a mile  and  a half.  This  quay  or  dock,  from  its  situation  and  construction,  does  not  promise  to 
be  of  much  utility,  either  for  safety  or  convenience;  there  is  so  much  moveable  sand  and  silt  in  the 
river,  that  a few  tides  fill  up  the  dock,  so  as  to  prevent  vessels  entering:  although  there  is  a small 
reservoir  and  sluice,  they  do  not  appear  adequate  for  the  purpose  of  clearing  out  the  dock.  The 
average  spring  tides  flow  at  this  place  about  9[  feet. 

From  this  place  towards  Dumfries,  the  river  becomes  more  shallow,  particularly  at  Kingholm,  a 
little  above  where  there  appears  sometime  to  have  been  a place  lor  landing  and  shipping.  At  this 
place  there  appears  to  have  been  both  great  labour  and  expense  to  force  the  river  out  of  its  natural 
course,  apparently  for  the  purpose  of  either  saving  or  procuring  a small  piece  of  land,  of  but  very 
little  value. 

A little  above  this,  there  is  a rock  lying  above  the  bed  of  the  river,  which  contracts  the  passage,  and 
renders  it  dangerous  for  vessels  to  pass. 

In  consequence  of  this,  and  the  shallow  place  before  mentioned,  the  rise  of  the  river  is  so  much, 
that  the  average  spring  tides  do  not  flow  more  than  about  6 feet,  opposite  to  a piece  of  ground,  called 
the  Dock,  near  Dumfries. 

From,  the  shallowness  of  the  river  here,  and  the  obstructions  immediately  below,  and  the  very  few 
successive  tides  that  flow  6 feet  at  this  place,  it  is  seldom  that  vessels,  even  of  a small  draft  of  water, 
will  venture  so  far  up,,  from  fear  either  of  damage  or  of  being  detained  from  want  of  water. 

Having  thus  far  pointed  out  the  principal  obstructions,  I shall  now  endeavour  to  point  out  the  best 
mode  either  of  avoiding  or  removing  them. 

Referring  to  that  part  of  the  river  which  lies  below  and  opposite  to  Glencaple  quay,  where  the 
prevailing  current  of  the  tide  has  carried  the  channel  out  of  its  direct  course,  and  destroyed  so  much 
merse  land,  the  proprietor  of  Kirkconnell,  whose  lands  it  has  so  much  injured,  has  begun  a work  that, 
“ P^rfevere^  jn>  I have  no  doubt,  will  soon  restore  the  channel  to  its  proper  course. 

This  work  is  the  forming  of  an  extensive  quay  or  je.ty  on  the  Kirkconnell  shore,  at  a place  where 
there  had  originally  been  one,  and  no  doubt  for  the  same  purpose  ; hut  it  has  been  allowed  to  lose  its 
effects,  from  the  want  of  being  properly  attended  to.  It  had  originally  been  oarried  out  about  110  yards 
from  high-water  mark,  to  which  extent  the  proprietor  proposes  to  renew  it ; were  this  to  he  extended 
out. about  50  yards  farther,  and  the  whole  raised  to  a proper. height,  I have  no  doubt  but  it  would 
effectually  secure  the  channel  in  a proper  direction,  as  well  as  be  a protection  to  the  merse;  and  by  the 
laying  up  of  the  sand  it  would  in  time  regain  a great  part  of  what  has  been  formerly  lost;  this 
would  again  open  the  navigation  to  Glencaple  quay,  and  from  thence  to  Kelton  there  is  little  or  no 
obstruction. 

From  Kelton  to  Dumfries,  as  before  stated,  there  are  many  obstructions;  the  most  safe  and  perma- 
nent remedy  for  these  would  be  a canal  from  Kelton  to  a piece  of  ground  near  Dumfries  called  tne 
Dock.  The  shore  is  well  adapted  for  a canal;  but  there  does  not  appear  to  be  a sufficient  supply  o 
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• tpr  in  dry  seasons,  without  taking  the  water  from  the  mills  near  Dumfries,  which  would  render  them  Appendix  C. 

"a.  and  from  the  great  quantity  of  sand  and  silt  that  comes  up  with  the  tide,  the  canal  would  

UEfi  i e to  be  supplied  without  having  any  recourse  to  the  tide  water,  otherwise  it  would  toon  fill  up.  Dumfries. 
5^",*  ajinears  to  be  the  general  idea  of  those  concerned,  that  the  funds  of  the  river  would  not  be  M 
equaS  the  expense  of  a canal,  which,  it  is  supposed,  would  cost  from  18  000/.  to  SO  00 01.  Hollinswmtfon 

Under  these  circumstances,  the  only  alternative  will  be  that  of  improving  the  course  ot  the  river,  on  the  present  state 
the  best  and  most  economical  plan,  which  may  he  done  in  a gradual  way  as  the  funds  accumulate,  by  aud  proposed  Im- 
first  removing  such  obstructions  as  most  materially  interfere  with  the  navigation  of  the  liver.  movement  of  the 

° The  first  object  would  be  to  cut  off  the  turns,  ms  described  on  the  plan.  It  certainly  would  have.  River  Nith. 

, a more  desirable  course  to  have  cut  through  Net  her  wood  morse,  as  described  by  the  blue  lines,  but 
to  this  there  appears  to  be  a strong  objection,  the  merse  being  embanked  from  the  river,  the  laud  is  of 
<rreat  value.  I therefore  propose  to  take  the  direction  marked  by  the  red  lines. 

° After  cutting  through  the  turns  at  Netherwood  merse,  and  the  one  at  Kingholm,  and  the  channel 
overly  confined  to  the  new  cuts,  by  putting  jctt;es  across  the  present  channel,  I should  recommend 
the  whole  course  of  the  rivr  to  be  contracted  by  jetties  and  embankments,  to  a regular  course,  nearly 
as  described  by  the  red  lines  on  the  plan. 

By  being  thus  contracted,  the  greater  part,  if  not  the  whole,  of  the  bed  of  the  river,  south  ofCastle- 
dvkes  would  at  all  times  be  kept  clear,  and  at  the  time  of  great  floods  in  the  river,  would  considerably 
increase  its  depth : should  any  banks  remain  in  the  bottom,  they  may  readily  he  removed  by  dredging 
or  loosening  them.  . . , . 

As  there  is  a fall  from  Caslledykes  to  the  new  quay  of  about  feet,  by  cutting  through 
the  turn  at  Kingholm,  and  deepening  it  as  before  described,  it  would  give  an  opportunity  of 
coming  at  the  rock  which  now  lies  above  low  water,  and  appears  to  he  of  a quality  not  very  diffi- 

CU 0n° the'eastern  side,  at  Caslledykes,  there  is  a shelf  of  rock  that  runs  along  under  the  side  of  the 
road  at  about  the  level  of  low  water.  I would  recommend  a breast  to  be  built  along  the  outer  edge  of 
this  of  rough  stone,  and  to  fill  it  up  behind  either  with  earth  or  rubbish,  to  above  high-water  mark; 
then  by  cutting  off  a little  of  the  turn  on  the  opposite  side,  as  described  on  the  plan,  it  would  give  an 
easy  and  gradual  curve  to  the  course  of  the  river;  from  this  there  will  be  no  difficulty  in  deepening 

up  to,  and  along  the  side  of,  the  dock.  . 

But  there  will  be  required  a new  strong  wall  to  be  built  along  the  side  of  the  dock  where  vessels  are  to 
lie,  as  the  present  wall  is  not  founded  sufficiently  deep,  nor  does  it  appear  to  have  been  built  for  an- 
other pin-pose  than  for  the  protection  of  the  ground.  ^ , 

Now,  admitting  that  the  river  is  not  at  all  lowered  at  Kelton,  there  is  a rise  from  theuce  to  the  new 
quav  of  2 A feet,  which,  being  lowered  only  l foot,  leaves  u full  of  1 1 foot.  There  is  then 
a rise  of  3A  feet  from  the  new  quay  to  the  dock,  which,  being  lowered  2 , feet,  leaves  a fall 
of  1 foot  (o  the  new  quay;  this  makes  8$.  feet  of  tide  water  at  tins  dock  al  average  spring  tides,  and 
2 feet  of  ordinary  fresh  wnler  makes  10  J feel  of  water  at  averagn  spring  tides.  Then  admitting  the 
increase  of  titles,  before  the  height  of  lire  springs,  and  the  decrease  for  the  same  tune  after  in  an 
average  tide,  there  is  every  reason  to  believe  that  there  will  be  9 feet  water  at.  the  dock,  jar  jour  or 
five  days  at  every  spring  tide,  without  depending  upon  either  extraordinary  t'des  or  freshes. 

It  appears  from  the  best  information  that  there  are  few  or  no  vessels  trading  or  belonging  to  the 
port  of  Dummies  that  draw  more  than  from  7 to  8 feet  water.  For  these  there  will  be,  by  the 
means  before  stated,  always  sufficient  water  lor  several  days  every  spring  tide. 

And  admitting  that  these  propositions  are  carried  into  effect,  and  the  straightening  and  contraction 
of  the  river  strictly  persevered  in,  I have  no  doubt  but  in  time  a much  greater  depth  of  water  may  be 
obtained.  , , , 

From  the  nearest  calculation  I am  able  to  make,  it  appears  to  me  that  the  expense  of  executing 
tlievaiious  works  as  before  described,  will  cost  the  sum  ot  5,200/.  sterling. 

James  Hollinsworth,  Civil,  Engineer. 

Alexander  Maxwell , Esq.  


No.  4G4. 

Memoranda  hj  Waiter  New  ah.,  Esq.,  C.E.,  relative  to  the  Navigation  and  Improvement  of  the 

River  Nilh,  from  Dumfries  to  the  Sea.  1812.  *No.  4G4. 

Previous  to  1810  (he  navigation  of  the  rivet-  Nith  had  become  very  dangerorw,  even  for  small  Newell,  on  the  Im- 
vessels,  and  quite  impassable,  above  Kelton,  for  vessels  above  sixty  tons  burthen,  except  in  high  movement  of  the 
springtides.  Consequently  the  merchants  and  shipowners  of  Dumfries  resolved  to  apply  to  Pallia-  Nith. 
meat  for  powers  to  commit  the  management  of  improving  tile  river  to  commissioners  to  be 
appointed  by  Parliament,  and  also  for  power  to  levy  duty  upon  the  tonnage  of  the  shipping,  anil  tip, in 
goods  imported  and  exported  into,  and  out  of,  the  port  nf  Dumfries,  for  He  purpose  ot  raising  funds 
to  enable  these  Commissioners  to  improve  the  navigation  of  the  river  and  the  harbours  therein. 

In  order  to  ascertain  the  extent  to  which  the  Nilh  was  susceptible  of  improvement,  application  was 
made  to  the  late  Mr.  Rennie  to  survey  the  river,  and  to  give  Ins  opinion  as  to  the  proper  mode  ot 
proceeding  to  accomplish  that  desirable  object;  he,  therefore,  sent  Mr.  James  Hollinsworth  to  survey 
the  river,  and  to  report  as  to  its  present  state,  and  the  best  mode  of  improving  its  navigation,  ana  also 
to  make  out  an  estimate  of  the  expenses  of  his  proposed  improvement.  — [See  No.  463.] 

Mr.  Hollinsworth  no  doubt  obtained  the  best  information  that  lie  could  regarding  the  practica- 
bility of  improving  the  river  Nilh,  but  it  is  deeply  to  he  regretted  that  such  limited  views  were  eutev- 
tained  by  him  regarding  these  improvements  as  he  has  embodied  in  his  report;  and  that  such  circum- 
scribed powers  were  obtained  to  carry  such  limited  improvements  into  effect.  Mr.  Hollinsworth 
contemplated  no  improvements  below  Kirkconnel  jetty,  consequently,  the  power  obtained  lor  lmp.ov- 
mg  the.  navigation  of  the  Nith,  extended  only  from  “Assembly-street,  Dumfries,  to  the  jetty  at 
Kirkconnel,  by  Glencuple : and  through  that  distance  the  depth  is  not  to  be  less  than  six  feet  in  neap 
tides,  when  the  same  is  practic  ible.”  Powers  should  have  been  obtained  to  extend  the  improvement 
of  so  important  a navigation  as  that  of  tiie  Nith  and  Solway,  as  far  southwards  as  to  obtain  a low-water 
navigation  from  Dumfries  to  the  Irish  sea,  which  is  quite  practicable,  and  that,  too,  without  the 
semblance  of  a bar  in  any  part  of  the  channel  throughout  that  distauce,  which  will  appear  irom  the 
sequel  of  the  following  memoranda.  . , , . 

At  a meeting  of  Commissioners  upon  the  29th  August,  1811,  I was  appointed  engineer  to  conduct 
the  improvements  of  the  navigation  of  the  Nith,  and  at  the  same  meeting  1 was  instructed  to  ascertain 
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Appendix  C. 
Dumfries. 

No.  464. 

Ncwal),  on  the  Im- 
provement of  the 
Nith. 


the  true  slate  of  the  declivity  of  the  low-water  channel  of  the  river  from  Dumfries  to  Glencaple  quay 
and  to  lay  down  the  lines  of  the  portions  of  new  channel  that  were  to  be  formed  through  the  lands  of 
King-holm  and  Netherton,  in  order  that  estimates  could  be  obtained  of  the  expenses  of  forming  these 
new°portions  of  the  channel.  In  compliance  with  these  instructions  I ascertained  that  the  declivity  0f 
the  surface  of  the  river,  from  Dumfries  to  Glencaple  quay,  was  nine  feet  nine  inches,  and  that  the 
distance  by  the  channel  was  five  and  a half  miles  from  Assembly-street.  With  the  view  i0  lay-in* 
down  the  portions  of  new  channel  that  were  to  be  formed  through  the  merses  of  Kingholm  and 
Netherton,  I carefully  examined  the  old  channel,  and  compared  it  with  the  plans  that  were  surveyed 
previous  to  obtaining  the  Act  of  Parliament  for  improving  the  navigation  of  the  Nith,  and  also  with  a 
plan  that  was  surveyed  under  the  directions  of  Mr.  Robertson  Buchanan,  C.E.,  after  the  Act  was 
obtained,  but  I found  that  all  these  plans  were  very  inaccurate;  and  that  the  lines  for  the  proposed 
new  channel  were  laid  down  in  such  a manner,  that  the  l iver  could  not  he  improved,  even  to  the  limited 
extent  that  was  proposed,  without  involving  a very  unjustifiable  outlay.  I,  therefore,  found  it  abso- 
lutely requisite  that  the  whole  of  the  river  should  here-surveyed,  and  an  accurate  chart  of  it  projected 
in  order  that  the  line  of  the  new  channel  could  be  accurately  laid  down  upon  it.  Consequently,  Host 
no  time  in  surveying  the  river  from  Dumfries  to  Greenmerse  point,  and  laid  down  an  accurate  chart  of 
the  channel  throughout  that  distance;  upon  which  I laid  down  the  newline  for  the  improved  channel, 
in  order  that  the  works  required  to  form  the  new  portions  of  channel  through  the  merses  of  Kingholm 
and  Nertherton  might  proceed  without  delay. 

Upon  examination  of  the  old  channel  of  the  river,  I found  that  the  Kingholm  quay  was  built  upon 
an  extensive  field  of  rock,  which  advanced  into  the  bed  of  the  river  upwards  of  70  feet,  in  front  of  the 
quay,  before  it  began  to  dip  towards  the  west,  at  an  angle  such  ns  it  could  reasonably  be  expected  that 
the  new  channel,  which  must  be  formed  upon  the  west  side  of  this  rock,  could  be  improved  to  a suffi- 
cient depth  without  incurring  enormous  expenses.  I,  therefore,  laid  down  the  new  line  of  this  portion 
of  the  channel  in  such  a manner  that  the  whole  of  the  channel  would  he  formed  upon  the  west  side  of 
this  field  of  rock.  The  east  side  of  the  channel  was  consequently  laid  at  the  distance  of  70  feet  to  the 
west  of  the  quay.  This  deviation  from  the  first  proposed  line,  improved  the  line  of  (he  channel  in  con- 
nexion with  the  portions  of  new  channel  that  were  to  be  formed  through  Kingholm  and  Netherton 
merses,  and  at  the  same  lime  it  placed  the  new  channel  at  this  place  in  a position  whereby  it  could  be 
improved  at  moderate  expense. 

The  line  of  the  new  channel  through  Netherton  merse  was  placed  upwards  of  100  feet  towards  the 
west  of  the  line  orginally  proposed ; and  it  was  made  a direct  line,  and  laid  down  so  as  to  fall  into 
the  curves  at  each  end  of  it,  instead  of  being  formed  in  a serpentine  line.  This  alteration  greatly  im- 
proved the  new  line  through  this  merse,  as  well  as  its  connexion  with  the  old  channel  at  both  ends  of  it. 

A little  above  Kingholm  quay  there  is  a scar,  which  had  formerly  been  the  Kingholm  harbour  or 
landing-place.  This  scar  had  been  formed  by  the  washing  away  of  the  high  bank  upon  the  west  side 
of  the  river,  above  Mavis  grove,  which  had  been  composed  of  tilly  cluy,  saturated  wiih  water,  and  filled 
with  boulder  stones.  This  bank  having  been  worn  away  by  the  influence  of  the  river  floods,  (lie  day 
having  been  drifted  to  the  Solway,  and  the  stones  ami  gravel  deposited  in  the  channel,  formed  a bar 
immoveable  by  the  influence  of  the  floods;  but  it  also  formed  a sheltered  harbour  for  very  small 
vessels.  The  tilly  diluvium,  which  overlies  a portion  of  the  same  field  of  sandstone  rock,  upon 
which  the  quay  at  Kingholm  is  built,  extends  across  the  channel  at  this  point ; consequently  it  may 
become  a bar  of  rock  wiihin  the  channel  at  some  future  period. 

"While  I was  engaged  in  ascertaining  the  declivity  of  the  low-water  channel  between  Dumfries  and 
Glencaple,  and  the  various  facts  and  circumstances  connected  with  the  practicability  of  improving  the 
navigation  of  the  river,  I found  that  the  inclination  of  the  surface  of  the  low- water  channel,  and  the 
depth  of  the  water  within  it  were  very  irregular,  which  caused  great  irregularity  in  the  velocity  of  the 
currents  of  the  river  floods  throughout  its  whole  length.  1 consequently  had  great  difficulty  in 
ascertaining-  the  quantity  of  water  discharged  during  river  floods,  and  also  the  mean  velocity  of  their 
currents,  so  as  to  obtain  duta  from  which  I could  calculate  the  area  of  a section  that  would  be  most 
suitable  for  the  new  channel ; and  at  the  same  time  to  give  to  these  sections  such  a form 
that  the  currents  of  the  floods  would  assist  in  deepening  the  bed  of  the  river;  and  also  that,  in  the 
ordinary  state  of  tbe  river,  the  low-water  and  ebb  tide  currents  would  keep  the  channel  free  from  silt. 
With  the  view  to  obtain  as  thorough  a knowledge  as  possible  of  the  quantity  discharged  in  large 
river  floods,  I selected  for  that  purpose  tbe  most  regular  portions  of  tbe  old  channel  that  I could  find, 
and  ascertained  the  area  of  their  transverse  sections ; and  upon  the  1st  November,  181 1, 1 was,  by  a 
very  large  Hood,  furnished  with  the  means  of  ascertaining  that  a section  of  the  channel,  the  area  of 
which,  being  2,100  feet,  and  its  depth  being  13  feet  6 inches,  would,  with  the  central  velocity  of  the 
currents  of  the  four  and  a half  miles  in  the  hour,  discharge  the  largest  floods  of  tbe  Nith.  From 
this  datum,  which  was  corroborated  by  other  observations  regarding  the  quantity  of  water  contained 
in  a section  of  tbe  large  river  floods,  I calculated  the  section  for  the  new  channel. 

I was  not  satisfied  with  the  statements  which  were  made  by  Mr.  Hollinsworth  and  Mr.  Buchanan, 
who  had  reported  their  opinions  regarding  the  extent  to  which  the  navigation  of  the  Nith  was  suscep- 
tible of  improvement,  I consequently  extended  my  survey  and  chart  to  Southerness  ; and  I likewise 
made  a survey  and  chart  of  the  whole  of 'the  Firth.  While  I was  engaged  with  these  surveys,  I 
ascertained  numerous  facts  relating  to  the  tides  of  the  Solway ; to  the  declivity  of  the  surface  and  bot- 
tom of  the  low- water  channel ; to  the  river  floods ; and  to  the  fall  of  the  diluvium  which  underlies  the 
silt  banks  of  the  Solway  and  the  estuary  of  the  Nith,  and  which  overlies  the  surface  rock  formation. 
These  facts  enable  me  to  show,  in  the  most  satisfactory  manner,  that  it  is  quite  practicable  to  improve 
the  navigation  of  the  Nith  and  Solway,  to  a much  greater  extent  than  had  ever  been  contemplated  by 
those  who  had  surveyed  and  reported  upon  the  improvement  of  their  navigation.  I have,  therefore, 
with  the  view  that  the  channel  will  at  some  future  period  be  improved  to  the  utmost  extent  to  which 
it  is  susceptible,  laid  down  upon  the  chart  of  the  Nith,  which  includes  a portion  of  the  Solway,  the 
line  which  I propose  for  the  low-water  channel  between  Dumfries  and  Southerness  ; and  I shall  show 
distinctly  that  it  is  quite  practicable  to  improve  the  Nith  to  such  an  extent,  as  to  obtain  a low-water 
navigation  from  the  Irish  sea  to  Dumfries.  In  order  that  the  subject  may  be  clearly  understood,  I 
will  state  a few  facts  which  relate  to  the  tides  of  the  Solway,  and  the  low-water  channel  of  the  Nith 
and  its  estuary. 

With  regard  to  tbe  tides : I found  that  the  lift  or  rise  of  tbe  tide  wave  throughout  the  Solway,  is 
very  irregular  in  bright,  as  also  in  tile  lime  of  flowing  and  ebbingj  and  in  the  time  of  high-water. 
These  irregularities  arise,  in  a great  measure,  through  the  influence  of  the  gales  upon  the  surface  ot 
the  tide  waves,  while  they  are  heaving  their  waters  from  the  Atlantic  through  St.  George’s  Channel 
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and  the  Irish  Sea,  and  spreading  them  throughout  the  Firth.  The  configuration  of  the  Firth  and  its  Appendix  C. 

sand  banks  has  also  a share  in  promoting  the  irregularities  in  the  tides.  Equinoctial  spring-tides  in  

the  Solwav  rise  28  feet  in  height  over  the  low-water.  The  difference  of  the  lift  of  the  high  spring  Dumfries. 
tides  and  low  neap  tides  is  about  12i  feet.  The  difference  of  the  lift  of  high  and  low  spring  tides  is  No~464 
about  6 f«-et  3 inches.  And  the  difference  of  the  lift  of  high  and  low  neap  tides  is  about  2 feet  9 inches.  jrew'au  ‘on  t^e  jm_ 
The  following  facts  regarding  the  lift  of  the  lides  at  different  points  within  the  Solway  and  pvovem'ent  of  the 
Nith  may  be  taken  as  data  from  which  to  ascertain  the  extent  to  which  the  navigation  of  the  Nith  is  Nith. 
susceptible  of  improvement,  so  far  as  regards  the  rise  of  the  tides. 

A 20  feet  tide,  by  “ Holden’s  Tide  Table,”  will,  in  moderate  weather,  rise  over  the  low-water  channel  at 
Borran  Point,  above  26  feet  2 inches;  at  Glencaple  quay  above  17  feet  9 inches;  at  Kelton  above  14 
feet  6 inches;  at  Kinghulm  quay  about  11  feet  6 inches,  and  at  the  dock  of  Dumfries  above  6 feet  8 
inches.  It  must,  however,  be  kept  in  view  that  the  spring  tides  at  Borran  Point  recede  considerably 
faither  than  neap  tides,  consequently,  the  surface  of  the  low-water  at  that  point  is  upon  a lower  level 
in  spring  than  in  neap  tides;  and  the  tides  at  that  point  never  cease  to  be  either  ebbing  or  flowing. 

The  bottom  of  the  channel,  at  the  breast  wall  at  Glencaple  quay,  being  8 feet  5 inches  above  the  level 
of  the  surface  of  low-water  at  Borran  Point,  there  is  thereby  a long  interval  of  low- water  at  that 
harbour.  The  bottom  of  the  breast  wall  at  Kingholm  quay  is  14  feet  8 inches  above  the  level  of  the 
surface  of  low  water  at  Borran  Point ; consequently,  the  difference  of  the  lift  of  a 20  feet  tide  at  Borran 
Point  and  Kingholm  quay  is  about  14  feet  8 inches;  and  between  Borran  Point  and  Glencaple  quay 
about  8 feet  5 inches.  The  influence  of  the  tide  currents  caused  great  changes  in  the  depth  of  the 
channel  at  Borran  Point.  The  low-water  channel  at  that  point  lias  often  been  upwards  of  from  30  to  15 
feet  in  depth;  but  it  was  never  known  to  be  less  than  8 feet  in  depth,  but  always  deeper  opposite  to 
Arbigland,  so  that  in  a 20  feet  tide,  the  lift  of  a tide- wave  of  26  feet  over  the  low-water  channel  of  10 
feet,  will  give  36  feet  in  depth  of  water  in  the  channel  opposite  to  Arbigland.  The  area  of  the  section 
of  the  luw-water  channel  that  is  kept  open  in  the  ordinary  state  of  the  river  by  the  influence  of  the  river 
waters,  and  those  of  the  receding  of  the  tides,  to  the  distance  of  about  5 miles  below  Conheath,  is  very 
irregular;  it  may  be  fairly  estimated  at  from  600  to  900  feet  of  medium  area. 

Through  the  reach  between  Conheath  and  Borran  Point  the  channel  is  continually  altering  its  course 
between  the  light  silty  banks.  Each  set  of  spring  tides  alters  its  form,  and  keeps  in  motion  an  immense 
quantity  of  silt,  which  is  drifted  from  place  to  place,  throughout  the  whole  of  the  Solway,  by  the 
influence  of  the  irregular  currents  of  these  high  tides.  The  waters  of  spring  tides  that  overflow  the 
higher  silt  banks,  return  to  the  channel  through  numerous  swatchways  and  rivulets,  that  are  formed 
through  these  banks,  by  streams  of  land  water  with  the  assistance  of  the  receding  tide  waters.  These 
streams  drift  along  with  them  immense  masses  of  silt ; portions  of  which  are  swept  away  by  the  tides, 
and  large  portions  of  the  heavier  silt  are  deposited  upon  the  sides  of  the  channel,  and  form  bars,  which 
have  an  effect,  similar  to  that  of  low  jetties,  in  diverting  the  currents  of  each  succeeding  tide  from  the 
space  that  was  occupied  by  the  preceding  ones;  these  bars  have  also  the  effect  of  retarding  the  regular 
lift  of  the  head  of  the  tide-wave.  The  regular  motion  of  the  tide-wave  being  retarded  by  these  obstruc- 
tions, the  waters  accumulate  to  a considerable  height  above  the  level  of  the  channel  which  causes  them 
to  stream  forward,  more  in  the  form  and  nature  of  a river  current,  than  that  of  the  regular  heaving  of 
the  tide-wave,  consequently  the  head  of  the  tide-wave  streams  over  a considerable  extent  of  sand  banks 
on  both  sides  of  the  channel,  with  varied  velocities  and  heights ; at  the  same  time  that  the  channel  is 
filled  with  the  tide  bead  or  “ bore.”  The  currents  of  the  tide-head,  and  these  currents  that  follow  it  in 
succession,  load  the  tide  waters  with  silt,  which  is  conveyed  to  the  increasing  silt  banks  throughout  the 
Solway.  These  loaded  waters  deposit  also  portions  of  silt  into  eddies  that  are  formed  by  the  low  pro- 
truding points  that  are  formed  upon  the  sides  of  the  channel  with  the  silt  that  is  drifted  by  the  rivulets 
that  stream  to  it,  and  also  into  eddies  that  are  formed  from  other  causes.  The  rapid  changes  thnt  take 
place  in  the  direction  of  the  channel  between  Conheath  and  Borran  Point,  are  caused  by  the  pro- 
truding points  that  I have  described,  and  by  the  influence  of  the  river  floods,  while  they  are  streaming 
through  a channel  which  has  a great  and  a very  irregular  declivity,  and  formed  with  soft  silty  banks. 

This  ever-shifting  state  of  the  channel  renders  the  navigation  very  precarious;  and  at  the  same  time 
occasions  great  detention  to  the  vessels.  The  river  floods  and  the  currents  that  are  generated  by  the 
tide  waves  are  at  present  the  great  disturbers  of  the  channel  below  Conheath,  and  cause  daily  change 
in  its  circumstances ; but  these  most  powerful  agents  may  be  made  the  most  powerful  instruments  to 
assist  in  the  improvement  of  the  navigation  of  the  Nith,  if  their  influence  be  properly  directed. 

In  consequence  of  the  ever-shifting  state  of  the  low-water  channel  between  Conheath  and  Borran 
Point,  the  longitudinal  section  of  the  bottom  of  the  channel  is  continually  varying  its  form.  . I shall 
not,  therefore,  refer  to  a particular  section  of  the  bottom  of  the  channel  through  that  distance,  in  order 
to  show  the  extent  to  which  the  navigation  of  the  Nith  is  susceptible  of  improvement;  but  shall,  from 
the  foregoing  facts  regarding  the  lift  of  the  fide  waves,  and  the  general  state  of  the  declivity  of  the 
bottom  of  the  channel,  show  distinctly  that  it  is  quite  practicable  to  improve  the  Nith  so  as  to  obtain  a 
low-water  navigation  from  the  Irish  Sea  to  the  dock  of  Dumfries  of  upwards  of  10  feet  in  depth.  In 
which  case  there  would,  in  a 20  feet  tide,  be  upwards  of  36  teet  in  depth  of  channel,  at  the  rocky  bar 
below  Castledykes ; still  bearing  in  mind  that,  by  Holden's  Tables,  equinoctial  spring  tides  generally 
rise  to  about  2 feet  above  this  line,  which  would  in  such  spring  tides,  give  upwards  of  38  feet  in  depth 
at  the  rocky  bar  below  Dumfries.  It  must  also  be  kept  in  mind  that  tides  which  lift  26  feet  at  Borran 
Point  lift  only  6 feet  8 inches  at  the  dock  of  Dumlries,  consequently,  there  is  in  such  tides  an  irregular 
depth  of  channel  through  that  distance,  and  an  irregular  declivity  of  the  surface  of  the  bottom  of  the 
channel  of  upwards  of  *29  Teet  when  the  depth  of  low  water  at  Borran  Point  is  assumed  at  10  feet,  the 
lowest  depth  ever  known  being  8 feet.  Then  say  that  a 20  feet  tide  rises  26  feet  over  this  low-water 
channel  at  Borran  Point,  will  give  upwards  of  36  feet  in  depth  at  that  point,  while  the  depth  at 
Dumfries  would  be  only  6 feet  8 inches,  say  in  round  numbers  7 feet.  The  surface  of  the  tide  being 
nearly  upon  a horizontal  line,  shows  by  its  depth  that  the  bottom  of  the  channel  rises  between 
Borran  Point  and  Dumfries  about  29  feet.  But  when  the  low  water  is  of  greater  depth  at  Bbrran 
Point  than  10  feet,  the  inclination  of  the  bottom  of  the  channel  is  thereby  increased.  And  it  must 
be  kept  in  mind  that  the  difference  of  the  time  of  high  water  at  Soulherness  and  at  Dumfries 
is  from  35  to  40  minutes,  according  to  the  state  of  the  wind. 

From  the  foregoing  facts  it  will  appear  quite  evident,  that  if  the  bottom  of  the  channel  between 
Borran  Point  and  Dumfries  were  sunk  to  a horizontal  line,  at  the  depth  of  10  feet  below  the  level  of  the 
surface  of  low-water  at  iliat  point,  there  would  likewise  be  10  feet  in  depth  of  low-water  at  the  rocky 
bar,  below  Dumfries.  Under  these  circumstances,  there  would  be  a navigable  low-water  of  10  feet  near 
to  Dumfries.  But  the  surface  of  the  river,  and  ebbing  tide  waters,  would  have  an  inclination  from 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


Appendix  C. 
Dumfries. 

No.  464. 

Newall,  on  the  Im- 
provement of  the 
Nith. 


602  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

Dumfries  towards  Borran  Point,  which  would  give  a little  additional  depth  of  water  near  Dumfries  if 
the  bottom  of  the  channel  were  upon  n horizontal  parallel  line  with  the  surface  of  the  tides.  The  inclina- 
tion of  the  surrace  of  the  tides  would  be  modified  by  their  varying  circumstances,  with  ibe  state  of  the 
river  flood,  and  of  the  wind.  This  inclination  might  vary  from  six  to  two  inches  in  the  mile  between 
these  points.  Four  inches  to  the  mile  through  that  distance  would  give  four  feet  of  surface  declivity 
to  the  new  channel.  It  must  also  appear  equally  evident,  that  the  tide  wave  which  heaves  its  waters  to 
the  height  of  26  feet  over  the  low-water  at  Borran  Point  will,  when  they  rise  to  a horizontal  line,  give  a 
lift  of  26  feet  at  Dumfries,  which,  being  added  to  the  low  water  of  10  feet,  will  also  give  36  feet  in 
depth  at  Dumfries.  To  sink  the  bottom  of  the  channel  lo  a horizontal  line,  and  to  form  it  in  the  manner 
which  I have  proposed,  may  at  tirst  sight  appear  impracticable  ; but  a little  reflection  upon  the  nature 
of  such  opera' ions,  and  the  ma'erials  to  be  operated  upon,  will  satisfy  the  reflecting  mind  that  it  is 
not  only  practicable,  but  it  would  be  easily  accomplished.  It  would,  however,  be  a work  of  time. 

Though  it  be  quite  practicable  to  sink  the  bottom  of  the  channel  between  Dumfries  Point  and  Borran 
Po  nt  to  a horizontal  or  level  line,  yet  with  the  view  to  economy,  and  in  consequence  of  the  small  quan- 
tity of  water  that  flows  down  the  Nith  in  summer,  l have  proposed  that  it  shall  in  the  first  place  be 
sunk  at  Dumfries  to  the  depth  of  four  feet  only  below  the  level  of  the  surface  of  low-water  at  Borran 
Point  in  a 20  feet  tide.  There  would  in  this  case  bo  a declivity  in  the  bottom  of  the  channel  between 
Dumfiies  and  Borran  Point  of  six  feet,  assuming  10  feet  to  be  the  smallest  depth  at  that  point.  The 
bottom  of  the  channel  being  lowered  to  tlvs  depth,  there  would  then,  in  20  feet  tides,  be  30  feet  in 
depth  of  water  at  Dumfries.  The  bottom  of  the  channel  at  Dumfries  would  consequently  require  to 
be  sunk  below  i s present  level  about  21  feet.  At  Kingholm  it  woul  I require  to  be  sunk  about  18  feet. 
AtKelton,  about  16  feet.  And  at  Gb-ncaple  quay,  and  towards  Airds  Point,  it  would  require  to  be 
sunk  about  13  feet.  From  Airds  Point  downwards,  the  bottom  of  the  channel  would  be  formed  without 
any  diffi  uity  through  the  silt  banks,  which  are  formed  over  the  tilly  diluvium  wh'ch  overlies  the  con- 
glomerate rock.  If  the  channel  were  sunk  as  now  proposed,  and  the  bottom  formed  between  Dum- 
fries and  Borran  Point,  as  regular  as  the  materials  of  the  diluvium  would  permit,  the  inclination  would 
be  upwards  o'  six  inches  to  the  mile  between  these  points. 

It  is  an  usual  practice  with  engineers  to  calculate  upon  giving  an  inclination  to  the  bed  of  a navigable 
river,  in  order  that  it  may  discharge  its  land  floods;  upon  the  principle  that  water,  like  every  body  to 
which  motion  can  be  given,  will  move  down  an  inclined  plane  upon  the  well-known  action  of  gravita- 
tion. But  it  is  by  no  means  necessary  th  it  tin  bottom  of  a river  shoul  1 be  formed  into  a regularly  in- 
clined pi  me  in  order  to  discharge  its  waters  ; nor  is  it  the  fact  that  the  beds  of  rivers  are  so  formed  by 
the  action  of  their  floods.  The  floods  in  rivers  f >rm  surface  declivities  to  regulate  their  own  discharge, 
and  the  velocity  of  the  currents  of  these  floods  is  increased  as  they  increase  their  volume  of  water  and 
surface  declivity,  though  the  bottom  of  the  thann  -l  may  be  upon  a horizontal  line.  The  floods  of  a 
serpentine  river  form  the  surface  of  their  currents  into  a series  of  low  undul itions,  which  are  modi- 
fied by  the  flexures  of  the  longitudinal  line  of  the  channel,  and  the  velocity  of  the  currents  through  such 
channel  are  very  irregular,  being  much  influenced  by  the  form  of  the  transverse  section  of  the  channel. 
Notwithstanding  that,  1 have  proposed  the  channel  of  the  Nith  at  Dumfries,  in  the  first  instance,  to  be 
sunk  to  the  depth  of  4 feet  only  b-low  the  level  of  the  horizontal  line  of  the  low  water  at  Borran  Point, 
in  20  feet  tides,  which  would  allow  upwards  of  six  feet  of  inclination  to  the  bottom  of  the  channel.  I 
do  not,  consider  that  any  declivity  in  the  bottom  of  the  channel  is  necessary.  1 therefore  conte  opiate 
that  the  low-water  channel  will  at  some  future  period  be  sunk  to  a much  greater  depth,  approaching  to 
the  depth  of  the  channel  at  Southerness,  so  as  to  render  it  more  extensively  useful. 

The  beds  of  many  navigable  rivers  decrease  in  depth  for  some  distance  towards  their  outfall,  not  with- 
stand ng  that  the  surface  of  their  currents  have  an  inclination  towards  these  outfalls.  The  modifications 
of  the  currents  of  large  bodies  of  water  streaming  through  the  channels  of  rivers  upon  beds  that  are 
horizontal,  or  inclined,  or  undulated,  or  that  are  obstructed  by  irregularit  ies  upon  their  sides  or  bottoms, 
have  hitherto  been  too  little  the  objects  of  observation  and  of  the  study  of  engineers  ; their  piinciphs 
of  motion  are  consequently  but  loo  little  known.  A large  river,  the  elv tiiuel  of  which  being  regularly 
formed,  and  its  bed  being  upon  a horizontal  plane,  heaves  its  waters  wove- like  towards  its  outfall ; and,  in  a 
similar  manner,  the  tide-wave  heaves  its  waters  wave-like  into  the  channel.  If  the  bottom  of  the  channel 
be  undulated,  and,  if  the  inclines  of  these  undulations  be  steep,  they  will  give  birth  to  sections  of  currents 
that  will  ascend  from  these  inclines,  and  stream  through  the  grew  fluid  mass,  and  present  themselves  upon 
the  surface.  If  the  sides  of  the  channel  be  abruptly  irregular,  currents  will  be  projected  from  them 
that  will  stream  towards  the  centre  of  the  channel  in  a similar  manner.  And  if  the  bottom  or  sides  of 
the  channel  be  uneven,  and  rough  with  boulder  stones,  or  other  protuberances,  innumerable  little  cur- 
rents and  eddies  will  be  formed  over  and  among  these  inequali  ics  that  will  he  proportional  to  their 
magnitude,  and  will  form  a vein  of  disturbed  fluid,  over  which  the  great  body  of  the  water  will  stream 
with  greater  velocity  than  this  section  of  disturbed  and  retarded  w.fters,  and  over  it  the  gr  at  body  of 
the  fluid  will  glide  with  increasing  velocity,  as  it  deepens  from  this  vein  towards  the  surface,  or  recedes 
from  the  sides  towards  the  centre  of  the  great  stream;  hence  the  diminished  velocity  of  currents  along 
the  bottom  and  sides  of  the  channels  of  rivers.  The  upper  stream  of  this  vein  will  be  very  irregular, 
and  ever  changing  its  form,  and  mingling  with  the  superior  fluid  ; it  may  be  considered  the  bed  upon 
which  the  great  fluid  mass  rolls  onward  to  its  outfall.  In  comparing  small  things  tu  great,  such  a bed 
as  that  which  I have  attempted  to  describe,  as  being  formed  over  this  disturbed  vein,  may  in  some 
measure  be  compared  with  the  beds  of  ocean  streams,  which  are  currents  roiling  upon  liquid  beds.  The 
gulf,  and  other  ocean  streams  are  beautiful  illustrations  of  this  fact.  The  currents  of  the  Amazons  and 
Rio  de-la  Plafa  have  also  been  observed  to  send  their  currents  to  a great  distance  into  the  surface  of 
the  ocean.  It  has  been  often  ascertained,  that,  by  the  influence  of  gales,  currents  are  formed  upon 
the  surface  of  the  tide-wave,  which  frequently  stream  in  an  opposite  direction  to  the  heaving  of  that 
great  wave,  and  with  varied  velocity : two  miles  in  the  hour  have  been  observed.  In  such  currents  the 
separating  vein  of  fluid  of  the  currents  that  are  moving  in  opposite  directions  will  be  very  irregular  ; 
blending,  and  separating  as  the  superior  current  rolls  in  a series  of  waves  over  the  inferior  mass ; and 
that  inferior  mass,  or  tide-wave,  in  the  deep  sen,  may  be  conceived  to  roll  over  a body  of  still  water.  The 
depth  of  the  surface  currents  will  be  proportional  to  the  magnitude  of  the  surface  waves.  The  ideas 
which  I have  endeavoured  to  convey,  by  the  foregoing  description  of  the  motion  of  the  water  within  the 
channel  of  rivers,  will  be  more  clearly  understood  by  consulting  the  sections  which  are  sketched  with 
the  design  to  explain  my  views  of  these  movements  of  currents  within  channels  of  rivers.  But  it  may 
be  here  observed,  that  the  distracted  currents  at  the  bottom  and  sides  of  the  channel  are  the  great  cause 
of  the  changes  that  take  place  in  the  depth,  and  in  the  direction  of  the  course  of  rivers. 

it  has  been  said  that  Lower  Egypt  is  the  gift  of  the  Nile.  With  equal  propriety  of  parlance,  it  may 
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te  said  that  the  Holm  and  Merse  lands  which  border  theNith  are  the  gift  of  that  stream.  The  most 
satisfactory  evidence  of  this  fact  is  afforded  by  the  numerous  bodies  that  have  been  found  in  alluvial 
plains  along  lire  margin  of  the  Nith, — in  the  curses  of  Newabbev, — in  the  shore  lands  of  Carlaverock  and 
Ruthwell,  and  in  the  mosses  of  Kirkconnrl,  Mabie,  and  Lochar,  and  also  in  large  tracts  of  shore  lands 
in  the  parish  of  Kirkbean, — that  all  these  tracts  of  land  had,  at  some  remote  period,  been  portions  of  the 
Solway,  or  estuaries  of  the  rivers  that  flow  to  it. 

The  plain  through  which  the  Nith  lias  established  its  serpentine  course  between  Dumfries  and  Glen- 
Jiowan  is  narrow,  and  its  surface  is  chiefly  composed  of  tine  alluvial  soil,  which  had  been  washed  from 
the  lands  of  the  higher  districts.  This  alluvial  deposit  overlies  an  irregular  gravelly  stratum,  which 
has  also  been  drifted  from  the  higher  districts,  and  deposited  over  the  surface  of  the  argillaceous  dilu- 
vium that  overlies  the  conglomera'e  rock,  which  is  the  surface  rock  along  the  east  side  of  the  Nith 
from  Dumfries,  to  a considerable  distance  into  the  Solway  Frith.  The  currents  of  the  river  floods 
being  unable  to  remove  this  tenacious  clayey  diluvium,  in  consequence  of  the  number  of  boulder  stones 
that  are  embedded  in  it,  which  had  become  as  compact  upon  its  surface  as  a pavement. 

’While  the  Nith  was  establishing  its  course  through  its  own  little  estuary,  and  firming  the  little 
alluvial  plains  along  its  margin,  it  would  he  subject  to  many  changes  in  the  direction  of  its  channel. 
These  changes  would  arise  from  the  irregularity  in  the  height  and  form  of  the  surface  of  the  diluvium,  and 
of  the  gravelly  banks  that  have  been  drifted  to  it,  which  would  direct  the  currents  of  the  river  floods  to 
stream  upon  the  soft  alluvial  deposits  that  would  be  formed  over  these  gravel  banks,  and  thereby  waste 
away  these  soft  formations  which  would  retard  the  progress  of  the  formation  of  land  throughout  the  little 
estuary.  It  is  evident  that  this  ever-changing  of  the  direction  of  the  channel  of  the  Nith  must  have 
arisen  from  the  various  modifications  of  the  currents  of  the  river  floods,  caused  by  the  great  declivity 
and  irregularity  of  the  bottom  of  the  channel  and  of  the  estuary. 

The  quantity  of  alluvial  matter  that  is  d lifted  from  the  higher  districts  by  the  Nith  and  its  tribu- 
taries, and  by  the  other  rivers  that  pour  their  waters  into  the  Solway,  is  very  great;  but  that  quantity 
cannot  be  ascertained  with  any  degree  of  accuracy.  From  experiments,  I have  found  that  the  amount 
convejed  by  the  Nith  to  the  Solway  by  high  floods  is  upwards  of  1 174  cubic  yards  in  the  hour,  or  about 
one  pound  in  32  cubic  feet  of  water.  From  which  I e stimated  that  there  is  annually  drifted  by  the 
Nith  to  the  Solway  from  about  112,000  to  120,000  cubicyards.  That  portion  of  the  Solway  which  is 
bounded  by  a line  drawn  from  St.  Bees’  Head  to  Abbey  Head  on  the  south,  by  the  shores  of  Galloway 
on  the  west,  by  a line  drawn  from  Southerness  to  Beckfoot  on  the  north,  and  by  the  shores  of  Cumber- 
land on  the  east,  contains  about  142,060  acres.  The  portion  upon  the  north  of  the  line  drawn  from 
Southerness  to  Beckfoot  contains  about  55,680 acres.  The  Nith  is  calculated  to  drain  about  324,560 
acres.  Then  let  it  be  assumed  that  there  are  112,000  cubic  yards  of  alluvial  matters  drifted  annually 
into  the  Solway  by  the  Nith;  and  that  the  Annan,  and  the  Esk,  and  the  Eden  send  each  a similar 
quantity,  these  together  would  amount  to  448,000  cubic  yards.  But  there  are  many  smaller  streams 
that  contribute  largely  to  swell  the  sand-banks  of  the  Solway.  Through  the  shore  lands  ot 
Galloway  flow  the  streams  of  the  Newabbev,  the  Drumburri,  the  Kirbean,  the  Southwick,  and  ihe 
Urr,  and  a number  of  other  smaller  streamlets.  From  the  shore  lands  of  Dumfriesshire  flow  the 
Lochar,  the  Brow,  the  Cummerlrees,  the  Kirtle,  the  Sark,  and  a number  of  smaller  streamlets.  And 
through  the  slioie-lands  of  Cumberland  stream  the  Wampool,  the  Waver,  the  Derwent,  the  Ellen,  and 
a number  of  smaller  streams.  The  contributions  of  these  smaller  streams  to  elevate  the  banks  ot 
the  Solway  may  he  fairly  estimated  at  72,000  cubic  yards,  which  is  equal  to  about  a sixth  part  of  the 
quantity  estimated  lo  be  drifted  annually  by  the  four  larger  rivers,  which  together  will  make  520,000 
cubic  yards.  This  immense  mass  of  matter  being  annually  drilled  to  the  Solway,  must  be  deposited 
somewhere.  The  grosser  materials  that  are  swept  down  the  Nith  are  deposited  in  the  channel,  and 
the  more  light  matters  are  deposited  upon  the  banks  of  the  Solway,  and  would  there  remain  but  for 
the  action  of  the  currents  that  are  generated  by  the  tide  waves,  which  tend  to  alter  continually  the 
form  of  the  surface  of  t hese  sand-banks.  The  vast  accumulations  of  gravel  within  the  channel,  and 
the  little  estuary  of  the  Nith,  have  rendered  the  navigation  very  precarious,  and  if  means  are  not  taken 
to  cause  the  drifted  gravel  lo  be  deposited  into  proper  situations,  it  will  continue  to  accumulate  within 
the  channel  to  such  an  extent  as  to  render  the  navigation  of  the  river  almost  impracticable.  But, 
on  the  contrary,  if  the  currents  of  the  river  floods  be  so  directed  as  to  cause  them  to  deposit  their  loads 
of  drifted  gravel  upon  the  sides  of  the  channel,  it  would  be  of  the  utmost  importance,  because  it  could 
then  be  applied  to  Conn  the  margins  of  the  channel  in  such  a manner  as  to  resist  the  influence  ol  the 
river  currents,  and  thereby  maintain  a regular  fair-way  for  navigation.  The  gravel  within  the  channel 
is  of  great  value  in  forwarding  the  improvements  of  ttie  navigation,  because  it  can,  either  by  artificial 
or  natural  means,  be  removed  to  form  the  margin  of  the  low-water  channel. 

Waiter  Newall. 
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No.  465. 

Report  by  Walter  Newall,  Esq.,  C.E.,  showing  the  state  of  the  River  Nith,  in  June,  1836,  and 
the  Improvements  that  were  made  upon  its  Navigation  from  that  period  to  December,  1840. 

Upon  my  re-appointment,  in  1836,  to  the  office  of  engineer  to  the  Nith  Navigation  Commis-  Newall,  on  the  state 
si  oners,  I found,  upon  a slight  survev  of  the  river,  that  great  alterations  had  takenplace  in  the  line  of  the  of  the  Nith,  1840. 
low-water  channel  that  was  laid  down  by  me  during  the  period  of  my  former  employment.  I found, 
also,  that  the  portion  of  the  river  between  Cargen  Pow  and  Kelton  had  become  almost  impassable 
by  vessels  of  from  50  to  60  tons  burthen,  even  in  high  spring  tides.  So  numerous  and  so  great  were  the 
deviations  from  the  proper  line  of  the  channel,  and  so  obstructed  had  it  become,  that  I found  it  abso- 
lutely requisite  that  the  river  and  its  estuary,  between  Dumfries  and  Glenhnwnn  Point,  should  be 
accurately  resurveyed,  to  ascertain  the  full  extent  of  the  changes  that  had  taken  place  through  that 
distance,  in  order  that  I might  devise  the  best  means  of  rectifying  them  with  the  least  possible  outlay, 
either  by  forming  new  portions  of  the  line  for  the  channel  to  correspond  as  nearly  as  possible  with 
those  that  were  formerly  laid  down,  and  which  had  remained  unaltered,  or  by  such  other  means  as 
circumstances  might  permit.  The  lime  that  would  have  been  required  to  make  this  survey  would 
have  caused  considerable  delay  in  commencing  the  formation  of  a new  line  of  channel  between  Car- 
gen Pow  and  Boreland,  a little  below  Kelton,  which  had  become  absolutely  requisite.  I,  therefore, 
made  a partial  survey  of  that  portion  of  the  river,  and  a sketch  plan  ol  the  channel  between  these 
points  upon  which  I laid  down  the  line  for  the  new  channel,  and  submitted  it  to  a meeting  of  the 
Navigation  Commiss'oners,  upon  the  11th  July,  1836,  at  which  meeting  that  line  was  approved  of, 
and  the  works  required  to  form  it  were  ordered  to  be  carried  into  effect. 
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Appendix  C.  ' As  soon  thereafter  as  my  other  vocations  permitted,  I made  an  accurate  survey  of  the 
estuary,  from  Dumfries  to  Glenhowan  Point,  and  projected  - -* — p 


estuary,  from  Dumfries  to  Glenhowan  Point,  and  projected  a chart  of  the  channel 

Dumibies.  distance.  This  chart  shows  the  state  of  the  river  in  June,  1S36.  After  I had  completed  this'1^'1  ^ 
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found  that  the  deviations  from  the  proper  line  for  the  channel  were  so  great  in  sonie^ifrls'th S,Ur-Vey’  f 
impracticable  to  improve  it  to  the  depth  required  with  the  funds  of  the  trust.  at  11  Was 

Though  I delayed  to  report  as  to  the  slate  of  the  river,  after  I had  resurveyed  it  in  1836  v 1 1 
prepared  to  do  so ; and  I was  likewise  prepared  to  report  as  to  the  improved  state  of  the  cl  6 
December,  18-10,  when  the  works  were  suspended,  and  to  give  an  account  of  the  iinprov-mentstl' ' ** 
werecarried  into  effect  from  June,  1836,  to  December,  18-10.  Hut  circumstances  that  do  not  • 
to  be  explained  prevented  me  from  doing  so;  and  at  present  I would  not  have  submitted  this  e<®Uire 
but  from  a sense  of  justice  to  myself  and  a duty  to  the  public.  In  justice  to  myself  I felt  constrain 
to  correct  the  misrepresentations  of  my  verbal  statements  regarding  the  practicability  of  improvin”  th 
navigation  of  the  Nith  and  Solway,  and  also  to  correct  the  misconstructions  of  my  verbal* stat  ° * 6 
regarding  the  outlay  upon  the  improvements  of  the  river  between  June,  1836,  and  DeceinberTaS? 
As  a duty  to  the  public,  I felt  a desire  to  remove  the  misconceptions  and  prejudices  that  are'e 
tained  regarding  the  practicability  of  improving  the  navigation  of  the  Nith  and  Solway  • and  to  sh.T 
the  cause  of  the  very  tardy  manner  in  which  the  improvements  of  the  river  have  progressed  since  th 
were  commenced  in  1811;  and  at  the  same  time  to  show  that  it  is  quite  practicable  to  improve  Ih' 
navigation  of  the  Nith  and  Solway  with  the  funds  of  the  trust  to  a much  greater  extent  than  that 
contemplated  by  the  Commissioners,  or  by  the  engineers  who  reported  on  the  state  of  the  river  audits 
improvements.  Influenced  by  these  motives,  I submit  the  following  report  to  the  Nith  Navi«ntio 
Commissioners  and  the  public,  in  which  I have  given  a description  of  the  condition  in  which  I found 
the  river  in  June,  1836,  and  also  of  the  works  that  were  carried  into  effect  from  that  period  (0 
December,  1840  ; from  which  the  great  cause  that  has  produced  the  effect  of  retarding  the  progress  of 
the  improvement  of  the  navigation  of  the  Nith  and  Solway  between  1814  and  1836,  a period  of  22 
years,  will  be  very  apparent.  I have  also  shown  that  it  is  quite  practicable  to  improve  the  Nith  and 
Solway,  so  as  to  obtain  a low-water  navigation  to  the  bottom  of  the  dock  at  Dumfries. 

In  the  early  period  of  my  employment  as  engineer  to  the  Nith  Navigation  Commissioners  I laid 
down  the  line  for  the  new  low-water  channel  of  the  river,  from  Dumfries  to  Greenmerse  Point  and 
conducted  the  operations  that  were  carried  on  in  the  formation  of  the  new  portions  of  that  line  of 
channel  through  the  morse  of  Kingliolm  and  Nethertown,  and  various  other  important  improvements 
that  were  required  In  form  a new  line  of  low-water  channel  through  other  portions  of  the  river 
Though  the  operations  that  were  carried  on  during  that  period  extended  only  to  Cargen  Pow,yetI 
had  subsequently  extended  my  survey  to  the  mouth  of  the  river,  at  Glenhowan  Point,  and  proected  a 
chart  of  the  river  throughout  that  distance,  upon  which  I laid  down  the  proposed  line  for  the  new  low- 
water  channel  from  Dumfries  to  that  point.  I also  surveyed  the  whole  of  the  Solway,  in  order  to  ascer- 
tain to  what  extent  it  was  practicable  to  improve  the  navigation  to  Dumfries.  From  that  survey  I 
also  projected  a chart  of  the  Nith  and  its  estuary,  and  as  much  of  the  Solway  as  enabled  me  to  lay 
down  a line  for  a new  low-water  channel  from  Dumfries  to  Soulherness.  This  chart  is  accompanied 
wuh  a descriptive  report,  and  such  memoranda  as  show  the  extent  to  which  it  is  practicable  to  im- 
prove the  navigation  from  the  Irish  Sea  to  Dumfries.  That  report  records  also  many  important  facts 
relating  to  the  Null  and  Solway,  the  knowledge  of  which  is  quite  iudispensible  in  order  to  form  a 
correct  opinion  as  to  the  practicability  of  improving  the  navigation.  As  that  chart  and  report  furnish 
a considerable  portion  of  the  matter  from  which  this  report  is  composed,  so  far  as  relates  to  the  sus- 
ceptibility of  the  improvement  of  the  navigation,  I shall  therefore  have  occasion  to  refer  to  them,  in 
order  to  show  that  it  is  quite  practicable  to  improve  the  Nith  and  the  fairway  of  the  portion  of  the 
Solway  connected  with  it,  so  as  to  give  a low-water  navigation  to  the  dock  at  Dumfries! 

Previous  to  my  entering  into  the  subject  of  the  improvement  of  the  navigation  of  the  Nith  and 
bohvay  generally,  I must  point  out  the  deviations  that  had  taken  place  in  the  line  of  the  propo-ed 
Iow-water  channel  between  Dumfries  and  Kelton,  which  was  laid  down  during  my  former 
emp, oymenr,  from  which  .1  will  be  seen  that  they  have  been  the  great  cause  of  retarding  the  im- 
provemeiit  of  the  channel  throughout  that  distance.  It  will  also  be  seen,  that  the  result  has  been  a most 
,,  .e .u  e*Pend‘ture  of  the  funds  of  the  trust,  and  fearful  loss  of  time,  all  of  which  have  arisen  fro  a 
file  injudicious  operations  ot  II, e Kill,  Navigation  Commissioners,  end  from  Ihe  operations  »f  thus, 
propne  ors  along  the  banks  of  the  l iver  who  were  permitted  by  the  Commissioners  to  construct  works 
T!ire  . m°St  °[.b^"'ucUve  possible  to  the  improvement  of  the  channel.  These  circumstances  have 
iKe  v-;  8 powerfully  to  engender  and  foster  the  feelings  of  prejudice  against  the  improvement  of 
J,ch  h*re  obtained  for  the  navigation  a character  for  being  of  the  most  hazardous  nature 
kSU  i?Ct  U?!'u  W^ic*1  la,^e  8nms  of  mt»ney  have  been  expended,  without  producing  a 
P Thlln„«  «pbfuefit’  ant,  lhere!°r  a ''opeless  subject  as  to  the  success  of  improvement, 
formed  T Channel  !*tween  Dumfries  and  Cargen  Pow,  being  distinctly  laid  down  and 

that  mrt  nf  ♦ J °fm»r  emP'oyment,  I was  very  much  surprised  when  I made  my  late  survey  of 
SnmPPot  (hiih,?  ! !r  find  50  T’y  a"d  such  Sreat  deviations  from  that  line  in  this  short  distance, 
the  funds  of  the  tnwt°n9  SUCb  &S  l°  render  ‘“practicable  the  improvement  of  the  channel,  with 


them  wktTreM*  P'°  and  ext?nt  of  dwee  deviations  may  bo  clearly  understood,  I have  shin'll 

ofThe  Smmi  1 1™  “P°n  t,,e  P'“  °f  riv"  ™de  from  my  survey  in  1836.  The  operations 

bet™,,  10  th,’t  P?,rM  principally  confined  to  the  portion  of  the  river 

noS  ■ 4,  ir“‘  Pr''-  ■ I.sIla"  to  ‘he  first  place,  proceed  from  Cargen  Porv 

deviation  from  .1,.  6S’  wlt \my  description  of  these  op, rations  mid  of  tile  mischievous  effects  that  the 
prZ  s.ofre,'m,P  °Per  ‘;ne,°r  th*  Produced  in  oh, trading  the  navigalion  and  retar  dug  the 

a1  ,,iJ  l»  Cargen  Pow  ami  proceed  downward,, 

a mile  belmv  K h *1,  ° 'v^lc^  } found  the  portion  of  the  river  from  that  point  to  about  a quarter  of 
arioS  of  ora  ; * °Pl,e  Ni,h-  1 "dt  also  show  the  pernieiout,  inflnince  that 

“iurTol  effee  JSM  T ?‘h  “f  ''"e  had  in  injuring  ‘the  channel,  and  also  the 

n dheetinftb.  J ’'f  “/T  frora. the ,w*"‘  <* -kill  in  the  Commissioners  who  condueled  the  worts, 
Sati  to®,  m^'r  °f  ‘he  I®”118  ” S“ch  a “•»"«  at  to  deposit  the  r heavy  loads  of  drilling 
them  todenSrP  °nn  “ ra™ld,l,“'?  ■dvanced  the  improvement  of  the  channel,  instead  of  allowing 
adontinV  .Lh  • ll’“,oh““"e],  and  thereby  obstruct  the  navigation.  The  propriety  « 

thePresfmlibilhvP  f ”CT“  “uld  be  entertained  by  those  who  ventured  to  lake  upon  Iheoisere. 

P y of  directing  the  most  delicate  operations  of  engineering,  such  as  the  direction  of 


of 
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currents  to  remove  gravel  from  tlie  channel,  and  to  deposit  their  loads  into  the  situations  required* 
because  the  first  principles  of  the  science  were  unknown  to  them,  and  the  principles  of  the  plans  pro- 
posed for  the  accomplishment  of  the  improvement  of  the  Nitb,  with  a limited  revenue,  were  to  them 
equally  unknown.  The  consequence  has  been  a fearful  waste  of  the  funds  of  the  trust,  in  constructing 
works  at  heavy  expense  that  have  been  removed  at  much  greater  expense  than  that  of  their  original 
cost.  Besides,  there  are  many  works  that  must  also  be  removed. 

By  inspecting  the  chart  referred  to,  it  will  be  seen  that  very  little  deviation  has  taken  place  from  the 
line  of  the  channel  formerly  laid  down  through  Nethertown  Merse.  There  is,  however,  a small  deviation 
at  the  upper  end  of  the  west  side,  which  contracts  the  width  of  the  channel  so  much  at  that  point  as 
to  cause  an  irregularity  in  the  velocity  of  the  currents  of  the  floods.  This  will  require  to  be  corrected. 
This  new  portion  of  the  channel  in  1 836  was  six  feet  of  medium  depth  throughout  its  whole  length. 

Upon  the  east  side  of  the  river  at  the  bottom  of  Rosehall  Merse,  there  was  a point  that  protruded 
into  the  channel  considerably  beyond  the  proper  line.  I caused  a portion  of  this  projection  to  be 
removed  in  1S3S,  but  still  much  more  will  require  to  be  removed  to  give  the  currents  a proper 
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direction. 

Upon  the  west  side  of  the  river,  between  the  head  of  the  portion  of  new  channel  that  was  formed 
through  Nethertown  Merse  and  Laghnll,  two  large  stone  jetties  have  been  constructed  in  a very 
injudicious  manner,  and  at  very  great  expense.  At  the  upper  end  of  the  up-stream  jetty  a small 
tidal  wharf  has  also  been  constructed  in  a very  improper  manner,  and  at  considerable  expense.  A 
wharf  upon  the  west  side  of  the  river  at  or  near  to  the  site  of  the  present  one,  is  quite  requisite;  but 
the  present  one  in  its  present  position  will  not  serve  the  purpose  required.  The  present  one  will  con- 
sequently require  to  be  rebuilt  in  a proper  manner,  and  to  be  extended  in  length  to  give  additional 
beith  room  for  vessels.  In  order  that  the  line  of  the  west  side  of  the  river  may  be  properly  formed  to 
mve  an  uniform  velocity  to  the  floods,  these  jetties  and  wharfs  will  require  to  be  removed  and 
remodelled  in  a proper  manner,  which  will  involve  a considerable  outlay. 

At  the  point  of  Mavisgrove  Merse  a most  iuj  urious  deviation  has  been  made  from  the  proper  line  of  the 
channel.  Prom  the  point  of  that  merse,  and  along  the  side  of  the  liver  towards  Laghall  Wharf,  several 
jetties  were  protruded  into  the  channel  more  than  midway  through  the  space  that  must  ultimately  be 
occupied  by  the  new  low-water  channel  of  the  river.  By  these  jetties  the  channel  was  formed  over  a 
field  of  rock  at  Kingholm  Quay  that  rendered  the  improvement  of  the  river  impracticable  with  the 
funds  of  the  trust.  The  influence  of  these  jetties  caused  the  accumulation  of  an  immense  mass  of 
gravel  upon  their  down-stream  side,  which  bad  risen  so  high  that  it  ceased  to  be  covered,  except  in 
high  spring  tides.  Immediately  below  Kingholm  Quay  a large  poi-tion  of  Rosehall  Merse  was  washed 
away  by  the  influence  of  these  jetties,  and  thereby  gave  additional  width  of  space  upon  the  west  side 
for  the  accumulation  of  gravel  over  the  space  that  must  be  occupied  by  the  new  channel.  These  jetties 
and  a great  quantity  of  the  accumulated  gravel  have  been  removed  at  very  great  expense,  and  the  line 
is  now  formed  for  the  west  side  of  the  river  as  formerly  laid  down;  but  a great  quantity  of  gravel 
must  yet  be  removed,  in  order  to  give  a proper  direction  and  influence  to  the  currents  of  the  river 
floods,  so  that  they  may  assist  to  deepen  the  channel  upon  the  west  side  of  the  field  of  rock  at  Kingholm 
Quay.  That  quay,  like  many  of  the  works  upon  the  Nith,  has  been  constructed  without  any  view  to 
the  improvement  of  the  river  by  deepening  its  channel.  It  is  built  upon  an  extensive  field  of  conglo- 
merate rock,  which  stretches  into  the  bed  of  the  river  in  front  of  the  quay  wall  upwards  of  70  feet, 
before  it  begins  to  dip  towards  the  west,  with  an  angle  such  as  may  reasonably  be  estimated  that  tlxe 
new  channel  which  must  be  formed  upon  the  west  side  of  it  can  be  deepened,  so  as  to  render  it  navigable 
by  large  vessels,  without  involving  an  unjustifiable  outlay  in  cutting  rock.  It  must  be  kept  in  view 
that  the  Nith  will,  at  some  period,  be  improved  so  as  to  give  sufficient  depth  of  channel  for  a low-water 
navigation,  in  which  case  the  bottom  of  the  channel  will  require  to  be  excavated  to  the  depth  of 
upwards  of  20  feet  below  its  present  level  through  this  part  of  the  river.  This  excavation  must  be 
accomplished  by  the  removal  of  the  gravel  and  the  diluvium  that  overlie  the  rock,  aud  not  by  the 
cutting  of  rock.  Though  the  jetties  and  an  immense  mass  of  gravel  have  been  removed  to  form  the 
new  channel  at  Mavisgrove,  yet,  in  consequence  of  the  channel  having  been  widened  upon  the  east 
side  by  the  wasting  away  of  Rosehall  Merse,  and  the  greater  depth  of  the  channel  which  at  present 
lies  on  that  side,  the  currents  of  the  floods  will  have  little  influence  in  removing  the  gravel  from  this 
newly-formed  portion  of  the  channel  until  it  be  sunk  so  low  aud  be  so  formed  that  the  currents  of  the 
flood  will  operate  upon  it. 

Immediately  above  Kingholm  Quay,  upon  the  east  side  of  the  river,  a considerable  divergence  has 
taken  place,  the  channel  being  widened  towards  the  east  over  a portion  of  the  same  field  of  rock 
upon  which  the  quay  is  built;  consequently  the  channel  cannot  be  improved  to  the  depth  required  for 
the  reasons  already  given.  The  present  eiiect  of  this  deviation  is,  that  it  allows  (he  tide  and  river 
floods  to  flow  over  a portion  of  this  rock  which  must  form  no  part  of  the  channel,  instead  of  streaming 
in  the  line  that  must  form  the  new  channel,  whereby  the  influence  of  the  floods  is  rendered  of  no  avail 
in  promoting  the  improvement  of  the  channel ; whereas,  if  they  were  directed  into  the  new  line  of 
channel,  they  would  assist  in  deepening  it.  This  deviation  will  require  to  be  rectified,  which  may  be 
accomplished  without  involving  a great  outlay. 

The  next  deviation  that  I found  in  proceeding  from  Kingholm  Quay  upwards,  was  at  the  bottom  of 
the  new  channel  which  was  formed  through  Kingholm  Merse.  In  consequence  of  a portion  of  the 
lower  end  of  the  west  side  of  this  new  channel  having  been  allowed  to  recede  westward  from  the  proper 
line,  too  much  space  was  given  to  the  river  floods,  the  consequence  of  which  has  been  the  accumulation 
of  a mass  of  gravel  upon  the  east  side,  which  protruded  into  the  channel  so  as  to  obstruct  the  regular 
flow  of  the  tides ; and  also  the  action  of  the  river  floods  upon  the  ford  which  lies  immediately  below 
that  portion  of  new  channel.  In  order  to  rectify  these  defects,  I caused  a quantity  of  the  boulder 
stones  that  were  removed  from  the  shallow  ford  immediately  below  this  portion  ot  the  new  channel  to  be 
laid  into  the  west  side  of  the  channel*  to  direct  the  currents  of  the  river  floods  over  that  ford  in  such  a 
manner  as  to  assist  in  deepening  it ; and  the  result  of  these  operations  has  been  the  means  of  deepening 
that  ford  to  a very  considerable  extent.  Tbe  boulder  stones  upon  this  ford  are  imbedded  in  the  till-clay 
diluvium  that  overlies  the  surface  rock,  which  is  of  the  sandstone  formation,  and  at  this  place  the  till- 
clay  forms  the  bottom  of  the  channel,  so  that  it  may  reasonably  be  inferred  that  it  overlies  a portion  of 
the  same  field  of  rock  upon  which  the  Kingholm  Quay  is  built. 

The  new  line  for  the  channel  between  the  portion  that  was  formed  through  Kingholm  Merse  and 
Castledykes  Rock  was  formed  upon  both  sides  of  the  river,  but  no  attention  had  been  paid  to  forward 


* These  stones,  very  imprudently,  have  been  removed  to  repair  roads.  _ 
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the  improvement  of  this  portion  of  the  channel,  consequently  the  wide  space  upon  the  west  side  of  tl 
new  line  cave  room  for  the  river  floods  to  stream  through,  and  also  space  to  contain  an  immense  m f 
of  gravel  upon  the  east  side  of  the  river,  over  which  a forest  of  aquatic  plants  had  sprung  up,  and  „*** 
moted  the  accumulation  of  silt,  as  well  as  prevented  the  river  floods  from  acting  upon  this  accumulated 
mass.  A considerable  quantity  of  this  mass  of  gravel  was  removed  from  the  east  to  the  west  side  f 
the  river,  to  form  the  line  as  formerly  laid  down,  which  improved  this  portion  of  the  river  to  a ot  ° 
extent,  bv  directing  the  currents  of  the  river  floods  through  the  prop  r line  of  the  channel  whereh  • 
their  influence  in  deepening  the  channel  will  have  the  desired  effect.  This  improvement  was  effected 
by  a considerable  outlay. 

With  regard  to  the  barrier  of  rock  at  the  bottom  of  Castledvkes  Pool,  which  could  not  be  avoided  in 
the  formation  of  the  new  line  of  channel,  and  which  has  hitherto  been  a great  obstruction  to  the  naviv 
lion  of  the  upper  part  of  the  river,  I may  obse  ve  that  in  order  to  remove  this  hai  rier  in  a systematic 
manner,  the  channel  was  divided  into  two  portions  of  equal  width,  so  that  one-half  of  the  width  of  th 
channel  could  be  under  the  progress  of  being  quarried,  while  the  other  half  would  give  free  access  to  the 
shipping.  During  the  period  of  my  former  employment,  I removed  upwards  of  300  tons  of  ruck 
from  the  east  half  of  this  barrier,  the  removal  of  which  involved  a considerable  outlay,  because  the 
whole  of  it  was  blasted  and  quarried  und-r  water;  but  the  object  in  view  was  obtained,  which  was  to 
render  this  half  deeper  and  safer  to  navigate:  and  to  lay  the  west  half  of  the  rock  dry,  so  that  it  could 
he  quarried  to  advantage.  Part  of  the  rock  from  this  excavation  was  removed  to  the  east  side  of  the 
river  to  form  the  line  of  the  side  of  the  channel  through  a deep  serpentine  pool.  The  other  portion  was 
removed  to  Powsands  to  form  the  line  along  the  west  side  of  the  river.  From  June  1836,  to  November 
1840, 1 removed  upwards  of  2000  tons  of  rock  from  the  west  half  of  this  barrier.  The  quarrying  of 
the  rock  ou  this  latter  occasion  was  proceeded  with  in  conformity  to  the  former  plan,  which  was  to 
excavate  this  west  half  of  the  channel  to  th  s depth  of  about  three  feet  below  the  level  of  the  bottom  of 
the  channel  on  the  east  half,  in  order  to  give  about  three  feet  of  greater  depth  of  navigable  water  and 
at  the  same  time  to  form  this  half  of  the  channel  in  such  a manner  that  it  would  discharge  the  waters 
of  the  ordinary  state  of  the  river  upon  a level  so  low  that  the  rock  of  the  east  half  would  have  been 
laid  dry,  so  that  it  could  have  been  quarried  out  in  a similar  manner,  and  to  a similar  depth  below  the 
bottom  of  the  west  side,  so  that  by  progressing  with  qu  irrying  alternitely  each  half  of  the  channel  in 
the  manner  desc  ribed,  the  improvement  of  this  portion  of  the  liver  would  keep  pace  with  the  deepening 
of  the  channel  below  it.  While  the  latter  quarrying  of  the  rock  upon  the  west  side  of  the  river  was  in 
progress  I considered  it  to  be  advisable  to  remove  the  whole  of  th  : conglomerate  rock  from  the  top  of 
the  sandstone  over  which  it  lies,  because  by  doing  so  the  quarrying  of  the  sandstone  would,  in  future 
he  accomplished  with  comparatively  little  exp-ns  •,  because  little  of  it  would  require  to  be  blasted.  The 
conglomerate  rock  was  found  to  lie  very  irregular  in  depth:  at  some  places,  upwards  of  seven  feet. 
The  bottom  of  the  excavation  is  consequently  very  irregular,  some  parts  of  it  being  five  feet  below  the 
level  of  the  surface  of  the  rock  upon  the  east  side;  but  there  are  three  or  four  places  where  the  saud- 
stonc  will  require  to  be  removed  in  order  to  give  the  depth  of  three  feet  under  the  level  of  th:  east  side 
over  its  whole  surface,  so  that  it  may  contain  the  whole  of  the  low  water  of  the  ordinary  state  of  the 
river,  ami  give  three  feet  of  increased  depth  of  navigable  water.  These  operations  were  accomplished 
with  considerable  outlay;  but  when  finished,  and  this  half  of  the  channel  opened,  the  navigation  will 
be  much  improved. 

Before  I leave  this  locality,  I may  observe,  that  it  was  contemplated,  when  the  works  were  suspended 
in  1840,  to  form  a temporary  wharf  upon  the  east  side  of  tlm  river  and  down-stream  side  of  this  rocky 
barrier  tor  steam-packets  and  oiher  large  vessels,  because  there  was  then  the  near  prospect  of  lowering 
the  bottom  of  the  new  formed  channel  between  Cursren  Pow  and  Boreland,  and  that  of  the  ford  b -low 
xvingholin  New  Channel,  to  the  same  level  with  the  bottom  of  the  channel  at  Boreland  and  the  new 
channels  through  Kinghol  m and  Nethertown  Merse,  which  would  have  given  upwards  of  from  18  feet  to  20 
feet  of  water  up  to  this  barrier  in  20  feet  tides  by  “ Holden’s  Tide  Table,”  which  is  as  much  as  there  is 
generally  through  the  reach,  between  the  mouth  of  the  river  and  Borrnn  Po  nt.  In  this  case  there 
would  be  more  water  up  to  Castledvkes  than  there  is  at  Glencaple  Wharf,  and  six  feet  more  than  there 
is  a ong  the  side  of  the  wharf  and  basin  at  Kingholm.  Though  the  bottom  of  tlie  channel  at  Glencaple 
is  rom  four  to  five  feet  deeper  than  at  the  breast  wall  of  the  pier,  vet  advantage  cannot  at  present  be 
taken  of  that  extra  depth  from  the  obstructed  state  of  the  sea-reach  below  the  mouth  of  the  river. 

1 lie  held  of  rock  that  bounds  the  east  side  of  Castledykes  Pool  was  very  imprudently  lowered  in 
eight,  by  quarrying  and  removing  the  rock  from  its  surface,  which  allowed  the  river  floods  to  stream 
MCr*  ix*1  i lhj  Y.  promoted  the  growth  of  merse  land  and  the  accumulation  of  gravel  in  front  of 

°a  ° and , 0 tbe  fi‘linS  UP  of  that  pool  by  the  lodgment  of  large  stones.  A considerable 
quau  l y o gravel  was  removed  from  this  accumulated  bank  to  the  east  side  of  the  river,  to  fill  up  a 
por  ion  o the  space  from  which  the  rock  was  removed  ; but  a much  greater  quantity  must  be  removed 
to  give  toe  channel  its  proper  form,  in  order  to  direct  the  river  floods  to  stream  through  this  pool  in 
navigation""6"  “ t0  *re8erV®  il  °*  u resting  place  and  draught  pool  for  fish,  as  well  as  to  improve  the 

wb*cb-  is  built  at  the  up-stream  end  of  Castledykes  Pool,  is  placed  considerably  too  far 

•j  ,,  r f 1 e proper  line  of  the  channel,  which  has  caused  a lodgment  of  large  boulder  stones  in  the 

maT!  m fr°,nt  °riL  In  consequence  of  this  quay  being  built  upon  a high  shelf  of  rock, 
for  small  craff  * 'S  aaCC  *rom  t^le  ^ne  °f  tlie  channel,  it  never  can  be  available  as  a wharf  except 

,h.Ah^!Zd  7,lfOV™d  "}  !herchantH  opposite  to  the  Infirmary,  by  the  gravel  that  was  swept  from 
dnnk  S nfi  he,ChTin,el 'n  /r°nt  of  the  lining  wall  that  was  built  for  a wharf  at  the  head  of  the 
Sit,  •”  IaI\d’  T h bad  beco,ne  a great  bar  to  the  navigation,  was  removed,  and  the  channel 
U *3  pr0ved  at  Pla?e-  , Between  that  point  and  Castledykes  Wharf,  a considerable  quantity 

of  g ave1  was  removed  from  the  channel  and  laid  upon  the  east  side  of  the  river,  to  assist  in  forming 
1 °/“,e  cha"nelIuP°In  side,  preparatory  to  the  formation  of  a wharf  wall  that  should  be  con- 

hp  Castledykes  and  the  head  of  the  dock.  This  retaining  wall,  or  tidal  wharf,  should 

i . upon  the  rock  at  Castledykes,  and  proceed  upwards  as  the  channel  is  increased  in 

depth,  so  that  it  may  be  all  founded  upon  rock,  and  as  the  funds  of  the  trust  will  permit, 
head Si  jeVlatlmU‘hat  *s.hal!  notlce  ia  the  uPPer  part  of  the  river  is  the  great  retaining  wall  at  the 
Eel?®  Th-IS  vWa  13  P, kced  much  t0°  ,ar  int0  ‘he  channel  of  the  river,  and  like  the  jetties  at 
Jttavisgrove  Merse,  it  throws  the  channel  over  a field  of  rock  upon  the  west  side  of  the  river,  which 
e removed  in  order  to  deepen  the  channel  without  involving  a very  unjustifiable  outlay.  A 
portion  of  the  space  which  must  he  occupied  by  the  channel  is  now  occupied  by  this  wall,  together  with 
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the  ground  to  the  east  of  it,  which  was  taken  off  the  river  when  the  wall  was  built.  This  wall  has 
never  been  available  as  a wharf,  and  if  in  its  present  position  it  were  practicable  to  use  it  as  such, 
jrrest  inconvenience  would  be  experienced  by  the  trade  from  the  narrowness  of  the  channel,  particularly 
in  the  time  of  river  floods,  when  their  velocity  would  be  increased  by  the  displacing  of  a large  section 
of  their  area  by  a row  of  ve>sels  lying  along  the  side  of  the  wharf.  This  increased  velocity  would 
render  their  mooring  unsafe,  and  their  moving  from  it  inconvenient  and  hazardous  iu  the  limited  space 
in  which  they  would  have  to  wind  large  vessels.  If  ice  were  floating  in  the  river  during  river  floods, 
the  current  would  sweep  it  along  the  side  of  the  vessels  w th  such  velocity  as  to  do  great  damage  to 
them.  The  projectors  of  this  expensive  work  must  have  entertained  magnificent  ideas  regarding  the 
rise  of  the  titles  at  the  head  of  the  dock,  because  they  caused  this  wall  to  be  raised  upwards  of  four 
feet  higher  than  the  highest  tide  within  the  Nith.  It  appears  also  that  they  must  have  contemplated 
improving  the  navigation  of  the  river  by  raising  the  waters  within  the  channel,  and  not  by  deepening 
the  bed  of  it,  because  the  foundation  of  this  wharf  wall  is  upwards  of  four  feet  above  the  level  of  the 
bottom  of  the  channel  in  front  of  it,  and  when  the  channel  is  improved  even  to  a very  limited  extent, 
its  foundation  would  he  upwards  of  12  feet  above  the  surface  of  low  water.  But  for  the  mass  of  stones 
that  were  placed  along  the  front  of  its  footing,  it  would  have  been,  Iona:  ere  now,  launched  into  the 
channel  a shapeless  ruin ; consequently  the  means  that  were  employed  for  its  preservation  rendered 
it  unsafe  for  a tidal  wharf.  From  what  has  been  said  regarding  this  costly  and  fragile  fabric,  it  must 
appear  quite  evident  that  ere  long  it  must  be  removed  from  its  present  situation,  and  the  channel  of 
the  river  widened  upon  the  east,  side,  in  order  that  it  may  he  deepened  without  the  interference  of  rock. 

I think  it  will  likewise  appear  quite  evident  that  the  whole  of  tiie  outlay  connected  with  this  wall  and 
the  earth  work  upon  the  east  side  of  it  has  been  thrown  away,  and  the  expense  of  removing  it  and  the 
earth  works,  which  will  be  very  considerable,  will,  except  the  value  of  the  stones,  also  he  throwr 
away. 

I shall  now  return  to  Cargen  Pow,  and  describe  the  state  in  which  I found  the  channel  between 
and  Boreland  in  1836.  In  referring  to  the  plan  of  this  portion  of  the  river,  it  will  he  seen  that  the 
channel  was  divided  into  numerous  little  irregular  pools  and  fords,  resembling  a series  of  lagoons 
more  than  a navigable  river,  so  much  was  the  channel  divided  and  distorted,  and  so  numerous  aud  so 
elevated  were  the  gravel  banks  within  it,  that  it  had  become  most  difficult  and  dangerous  to  be  navigated 
in  any  state  of  the  tides  even  by  vessels  under  50  tons  burthen.  Indeed  au  inspection  of  the  plan  of 
this  part  of  the  river  will  excite  astonishment  that  any  attempt  was  made  to  navigate  it  at  all.  Having 
stated  the  above  facts,  I feel  regret  that  I am  eonstra  ne.l  to  remark  that  the  sole  cause  of  this  distracted 
state  of  the  channel  arose  from  the  id-directed  operations  of  the  Commissioners,  and  from  those  of  the 
proprietors  of  lands  on  botli  sides  of  the  river  who  were  permitted  by  the  Commissioners  to  protrude 
jetties  from  the  sides  of  the  river  that  were  the  most  adverse  to  (he  improvement  of  the  navigation. 
The  ] roprietor  of  the  lands  of  Greenmerse  was  permitted  to  project  jetties  front  the  point  of  that  tnerse, 
which  extended  through  the  whole  width  of  the  space  that  should  have  been  occupied  by  the  new  line 
of  the  channel  of  the  river.  These  jetties  did  not  only  occupy  the  space  which  should  have  been 
occupied  by  the  channel,  but  they  caused  accumulations  of  vety  extensive  banks  of  gravel  on  each  side 
and  in  front  of  them.  A great  number  of  other  jetties  were  protruded  from  both  sides  of  the  river, 
which  were  likewise  very  adverse  to  the  improvement  of  the  river.  The  only  other  jetties  that  I shall 
notice  is  the  great  stone  one  that  was  constructed  by  the  Commissioners  at  great  expense  opposite  to 
Cargen  Pow,  but  for  what  purpose  it  was  constructed  I have  not  been  able  to  learn,  nor  eoukl  any- 
thing be  more  injudicious  than  its  construction.  The  whole  of  these  works  between  Cargen  Pow  and 
Boreland  which  I have  numerated  were  expensive  in  their  construction,  and  pernicious  in  their  effects, 
so  much  so,  as  to  render  imperative  the  removal  of  the  whole  of  them  that  approached  near  to  the  new 
line  of  the  channel,  and  the  formation  of  a new  line  of  channel  between  Cargen  Pow  and  Boreland 
through  high  gravel  banks,  the  distance  being  one  mile  and  a half. 

The  whole  of  the  jetties  that  were  at  Greenmerse  Point,  and  alL  those  along  the  side  of  the  lands 
of  Netherwood,  have  been  removed,  and  the  new  line  of  channel  formed  between  Cargen  Pow  and 
Borelund,  which  have  involved  a very  heavy  outlay.  Though  this  new’  line  of  channel  is  now  formed, 
yet  its  bed  is  not  laid  upon  so  low  a level  as  to  give  proper  effect  to  the  action  of  the  river  floods  to 
assist  in  deepening  it,  nor  is  the  line  on  all  its  parts  perfectly  formed.  I may  here  remark,  that  it  is  to 
be  regretted  that  the  line  which  was  formerly  laid  down  for  this  portion  of  the  channel  was  not  strictly 
attended  to,  because  it  was  superior  to  the  line  which  is  now  formed  to  suit  the  altered  circumstances 
of  the  river.  The  jetties  that  the  proprietor  of  Greenmerse  was  allowed  to  protrude  from  the  point  of 
that  merse  had  promoted  the  growth  of  a portion  of  new  merse  on  the  down  stream  side  of  them,  the 
removal  of  which,  and  the  damages  that  might  have  been  claimed,  would  have  been  considerable;  it 
was,  therefore,  considered  to  be  more  prudent  to  avoid  any  question  that  might  have  arisen  in  attempt- 
ing to  form  that  line.  But  the  Commissioners  must  still  bear  in  mind  that  the  line  of  this  portion  of 
the  channel  has  been  damaged  by  the  imprudent  proceedings  of  their  predecessors  in  office.  It  is  like- 
wise to  be  regretted  that  proper  attention  had  not  been  given  to  this  portion  while  the  operations  were 
in  progress  in  the  upper  parts  of  the  river;  because,  if  the  currents  of  the  river  floods  had  been  directed 
with  intelligence,  they  would  have  caused  to  be  deposited  the  heavy  loads  of  gravel,  which  they  drifted 
from  the  upper  parts  of  the  new  formed  channel,  into  situations  where  it  would  have  been  required  for 
the  purpose  of  forming  the  sides  of  the  new  channel  through  this  lower  portion  of  it. 

From  the  foregoing  facts  it  must  appear  quite  evident  that  the  principal  part  of  the  expenses  that 
were  incurred  in  improving  the  navigation  of  the  Nith,  between  June  1836,  and  January  1841,  were 
expended  in  removing  works  that  had  been  imprudently  constructed  by  the  Commissioners,  or  by  those 
proprietors  who  were  permitted  by  them  to  construct  such  woiks,  and  in  removing  masses  of  gravel  that 
had  accumulated  in  the  channel  through  the  influence  of  these  imprudent  erections ; consequently,  the 
expenses  that  had  been  incurred  by  the  Commissioners  and  the  proprietors  of  the  lands  of  Greenmerse 
and  Netherwood,  in  constructing  these  works,  have  been  entirely  thrown  away  ; and  also  the  expenses  of 
removing  them,  which  amounted  to  4,431/.  for  labourers’  wages,  exclusive  of  tools,  punts,  and  boats,  &c. : 
amounting  to  upwards  of  400/.,  have  also  been  thrown  away,  with  the  exception  of  about  160/.,  for 
cutting  rock  at  Castledykes,  and  about  250/.  for  other  small  improvements,  amounting  to  not  more  than 
410/.  The  formation  of  the  new  channel  between  Cargen  Pow  and  Boreland  has  involved  ten  times  the 
amount  of  expenses  that  would  have  been  required  to  form  it  in  1814,  through  that  distance,  and  in  a 
superior  line.  But  what  is  much  worse  than  the  waste  of  the  money,  the  channel,  by  the  influence  of 
the  river  floods  and  the  jetties  already  described,  has  been  rambling  from  place,  to  place,  through  a wide 
space  of  gravel  banks,  for  upwards  of  twenty  years,  to  the  great  annoyance  and  danger  of  the  shipping, 
without  obtaining  one  inch  of  greater  depth  of  water  during  the  period  from  1813  to  1836. 
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If  proper  means  had  been  taken  to  form  the  line  of  the  channel  between  Cargen  Pow  and  Boreland 
and  if  the  currents  of  the  river  floods  had  been  assisted  to  deepen  the  channel,  mul  directed  so  as  to 
deposit  the  heavy  loads  of  drifted  gravel  into  such  situations  as  would  have  improved  the  river,  instead 
of  allowing  them'  to  run  at  random  among  gravel  banks,  and  deposit  their  loads  within  the  channel,  t0 
form  obstructions  to  the  navigation,  as  they  had  done  through  a period  of  upwards  of  twenty  years 
previous  to  1S36,  the  channel  would  have  been  improved,  so  os  to  have  given  at  least  20  feet  of  title 
water  in  20  feet  tides,  up  to  the  rocky  barrier  at  Castledykes  previous  to  that  period,  and  with  much 
less  outlay  than  was  incurred  with  the  construction  of  those  works  that  have  now  been  removed  with 
such  fearful  expenses.  Upwards  of  twenty  years  have  thereby  been  lost  to  the  improvement  of  the  navi- 
gation, and  upwards  of  10,000/.  to  the  funds  of  the  trust;  because,  when  the  new  channel  was  formed 
between  Cargen  Pow  and  Boreland,  in  1840,  the  river  through  that  portion  was  little  farther  advanced  in 
improvement  than  it  was  in  1814.  Not  one  inch  more  in  depth  of  water  had  been  obtained, 
although  the  portions  of  new  channel  were  six  feet  to  nine  feet  in  depth,  yet  that  depth  was  not  avail- 
able, in  consequence  of  the  obstructions  below  them ; and  these  portions  of  new  channel  were  prevented 
from  being  further  deepened  by  these  obstructions,  keeping  them  standing  in  deep  pools  of  comparative 
still  water,  except  in  times  of  river  floods  and  the  time  of  the  flowing  and  ebbing  of  the  tides. 

In  order  to  illustrate  still  farther  the  propriety  of  proceeding  with  the  improvements  in  a 
systematic  maimer,  I will  adduce  as  examples  the  two  portions  of  new  channel  that  were  formed 
through  the  merses  of  Kingholm  and  Nethertown,  which  were  formed  in  a proper  manner,  and  com- 
pare their  state  with  that  of  the  other  portions  of  the  river  in  1836.  At  this  period  the  low  water  in  the 
new  channel  that  was  formed  in  Kingholm  Mevse,  there  was  from  six  feet  to  nine  feet  in  depth  oflow  water ; 
and  in  that  formed  in  Nethertown  Merse,  the  depth  was  six  feet.  But  immediately  below  Cargen  Pow 
there  was  a long  oblique  ford,  that  was  only  five  inches  deep  in  the  same  state  of  the  river.  From  that 
ford  to  Boreland,  a little  below  Kelton,  the  declivity  of  the  surface  of  the  low  water,  through  a mass  of 
gravel  batiks,  was  upwards  of  three  feet;  and  the  depth  of  the  channel  at  Boreland  was  upwards  of 
three  feet,  consequently  the  gravel  banks  formed  a bar  to  the  navigation  of  that  portion  of  the  river  of 
upwards  of  six  feet  between  these  portions  of  deep  channel.  But  in  the  line  of  the  new  channel  through 
that  distance,  the  greater  portion  of  the  gravel  banks  that  were  then  to  be  removed  were  upwards  of 
three  feet  in  height  above  the  level  of  the  surface  of  low  water,  which  had  accumulated  from  the  causes 
already  shown.  In  a 20  feet  tide  there  was  upwards  of  18  feet  in  depth  of  tide  water  in  the  channel 
opposite  to  Boreland,  and  about  the  same  depth  in  the  new  channel  through  Nethertown  Merse,  but 
over  the  bar  below  Cargen  Pow  there  was  not  12  feet  in  depth.  The  new  channel  being  now  formed 
through  these  gravel  banks,  and  so  soon  as  it  is  deepened  to  the  same  level  with  the  channel  through 
Nethertown  Merse,  there  will  be  18  feet  of  water  up  to  Kingholm  Quay  in  20  feet  tides;  and  the  same 
horizontal  line  of  the  bottom  of  the  channel  being  continued  through  the  ford  at  the  bottom  of  the  new 
channel  in  Kingholm  Merse,  and  a small  portion  between  that  new  channel  and  the- rocky  bar  at  Castle- 
dykes,  there  will  be  18  feet  of  tide  water  to  that  point.  And  if  the  whole  of  the  channel  from  the  line 
of  Glencaple  Quay  to  the  rock  of  Castledykes  be  cleared  out  to  the  depth  of  the  channel  at  Glencaple, 
there  will  be  upwards  of  20  feet  of  tide  water  in  a 20  feet  tide  by  “Holden’s  Table;”  and  this  is  the 
greatest  available  depth  that  can  be  obtained,  so  long  as  the  improvements  of  the  navigation  are 
confined  to  the  river. 

I will  next  direct  the  attention  of  the  Commissioners  to  the  reach  of  the  estuary  of  the  Nith,  and 
that  portion  of  the  Solway  that  lies  between  Glencaple  and  Arbigland.  The  lift  of  the  tide  wave  over 
the  low  water  apposite  to  Arbigland,  in  20  feet  tides  by  “ Holden’s  Table,”  is  upwards  of  26  feet, 
and  the  depth  of  the  channel  at  the  same  point  may  be  assumed  at  10  feet,  though  it  is  generally  a much 
greater  depth.  The  same  tide  of  20  feet  rises  over  the  low  water  on  the  down  stream  side  of  Castle- 
dykes  rock  10  feet  6 inches,  and  the  depth  of  the  low  water  at  that  point  may  be  stated  at  2 feet. 
Assume,  then,  that  the  surface  of  the  tide  wave  would  rise  to  a horizontal  line,  there  would  be  upwards 
of  36  feet  in  depth  opposite  to  Arbigland,  and  12  feet  6 inches  in  the  down  stream  side  of  the  rocky 
bar  at  Castledykes.  Then  let  it  be  also  assumed  that  the  bottom  of  the  channel  between  these  points 
can  be  deepened  to  a horizontal  parallel  with  the  surface  of  the  tide,  at  the  level  of  10  feet  below  the 
surface  of  low  water  opposite  to  Arbigland,  there  would  in  that  case  be  36  feet  in  depth  of  water  at 
the  down  stream  side  of  the  Castledykes  barrier  in  20  feet  tides,  and  10  feet  at  low  water.  But  it 
may  be  ohserved  that  the  tides  will  rise  to  a horizontal  line  throughout  that  distance,  if  the  channel  be 
properly  formed.  Then  on  the  receding  of  the  tide  waves,  a declivity  would  be  formed  in  their  surface 
in  order  to  discharge  the  waters  through  the  contracted  part  of  the  river.  This  surface  declivity  would 
be  modified  by  the  velocity  of  the  tide  waters  receding  through  the  Irish  Sea;  and  that  modification 
would  be  regulated  by  the  height  of  the  spring  and  neap  titles  respectively.  Let  it  be  assumed  that, 
in  spring  tides,  which  recede  with  the  greatest  velocity,  and  to  the  lowest  level,  that  a surface  declivity 
would  be  formed  of  2 inches  in  the  mile,  and  the  distance  being  about  12  miles  between  Castle- 
dykes  and  Arbigland,  there  would  in  this  case  be  a declivity  of  the  surface  of  2 feet  in  that  distance 
at  the  time  when  the  tides  have  receded  to  the  lowest  level  at  that  point.  Proin  the  time  that  the  tide 
began  to  return  from  that  lower  point,  the  surface  declivity  would  gradually  diminish  until  the  head  of 
the  tide  wave  would  again  elevate  the  water  at  Castledykes.  From  the  foregoing  statements,  you  will 
perceive  that,  to  obtain  a low-water  navigation  of  10  feet,  to  Castledykes,  the  bottom  of  the  channel 
would  require  to  be  lowered  about  23  feet  below  its  present  level,  and  the  new  channel  immediately 
below  it,  which  is  at  present  from  6 to  9 feet  deep,  would  require  to  be  lowered  about  16  feet.  All 
this  appears  to  me  to  be  quite  practicable  with  the  revenue  of  the  trust ; but  time  would  be  involved, 
because  a great  part  of  the  work  would  require  to  be  performed  with  the  scouring  influence  of  the 
currents;  and  this  would  be  easily  accomplished,  particularly  through  the  reach  between  Glencaple 
and  Arbigland.  * ' 3 

While  I make  the  foregoing  statements  of  facts  regarding  the  works  of  the  Commissioners,  I wish 
it  to  be  distinctly  understood  that  I do  not  impute  improper  motives  to  those  who  directed  the  opera- 
tions upon  the  Nith,  because  I believe  they  were  most  desirous  to  promote  the  improvement  of  the 
navigation,  and  were  actuated  by  the  purest  motive,  and  conducted  the  operations  to  the  best  of  their 
skill  in  such  matters;  but  unfortunately  their  inexperience  in  engineering,  their  limited  knowledge  of 
the  circumstances  connected  with  the  Nith  and  Solway,  and  with  the  plans  that  are  practicable  to  be 
carried  into  effect  for  their  improvement,  led  them  into  innumerable  errors  that  proved  fatal  to  the 
progress  of  the  improvement  of  the  navigation  of  the  Nitli  and  of  the  prosperity  of  the  town  of 
Dumfries  and  the  surrounding  district.  My  object  in  making  the  foregoing  statements  is  to  direct  the 
attention  of  the  present  Commissioners  to  the  errors  of  their  predecessors  in  office,  and  to  beg  of  them 
to  reflect  dispassionately  on  what  has  been  stated;  because  if  they  do  so,  they  will  be  influenced  to 
proceed  with  the  improvements  of  the  navigation  in  such  a manner  as  to  avoid  the  necessity  of  having 
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their  works  undone  or  altered,  after  (he  lapse  of  years,  in  order  that  the  improvements  may  be  recom-  Appendix  C.' 

menced  so  as  to  progress  with  them  in  a practicable  and  systematic  manner,  to  obtain  a low-water  

navigation  from  the  Irish  Sea,  to  within  a very  short  distance  of  Dumfries,  which  is  quite  practicable  Dumfries. 

with  the  funds  of  the  trust.  

While  I have  shown  that  much  money  has  been  imprudently  expended  upon  improper  works,  there  K ?0,  46.5, 
has  also  been  much  applied  very  usefully,  which  has  been  the  means  of  improving  the  navigation  very  Niih  1840  6 

materially.  In  referring  to  expenditure,  it  is  always  to  be  understood  to  be  proportional  to  the  funds  * 1 

of  the  trust. 

Walter  Newall. 

To  the  Nith  Navigation  Commissioners , Dumfries. 


No.  466. 

Answers  to  120  printed  Queries  circulated  by  the  Tidal  Harbours  Commission. 

The  port  of  Dumfries  is  situated  within  the  Solway  Frith  and  River  Nith.  As  regards  the  Answers' to  printed 
levying  of  dues  for  the  improvement  of  the  navigation  of  the  Nith,  and  the  maintaining  of  lights  and  Queries, 
buoys,  it  extends  from  Dumfries  to  Southerness.  There  are  eight  harbours  or  landing  places,  within 
the  port,  viz.,  Gleneaple  quay,  Kelton  Scar,  Kingholm  quay,  Laghall  quay,  Castledykes  quay,  and 
Dumfries  quay ; these  six  are  within  the  river.  There  is  one  landing  place  within  the  Solway,  at 
Carse-thorn ; and  another  small  quay  within  Newabbey  Pow.  Cargoes  are  also  landed  at 
Southerness. 

The  harbour  at  Carse  is  an  open  sea-beach.  It  is  rather  exposed  to  the  easterly  gales;  but  there 
is  little  sea  room  to  generate  large  surface  waves,  as  they  have  to  be  formed  in  shallow  water  over 
high  sand-banks.  Gleneaple  quay,  near  the  mouth  of  the  river,  is  rather  exposed  to  westerly  gales. 

Carse  is  a natural  scar  harbour;  Gleneaple,  a tidal  pier;  Kelton,  an  open  scar;  Kingholm,  a small 
tidal  basin  and  wharf  wall ; Laghall,  a small  tidal  pier;  Castledykes,  a small  tidal  wharf  wall;  Dum- 
fries, a small  tidal  wharf  wall ; Newabbey,  a small  tidal  wharf  wall. 

Carse  is  often  run  to  by  small  vessels,  as  a harbour  of  refuge.  There  are  about  two  miles  in  length 
of  anchorage  ground,  between  Carse  Pow  and  Arbigland,  which  is  partially  sheltered  from  southerly 
and  westerly  gales. 

The  anchorage  ground  at  Carse-thorn  is  principally  composed  of  clay.  In  some  places  it  is  covered 
with  gravel,  and  in  others  witli  sand  and  shells,  &c. 

At  present,  there  is  not  two  fathoms  water  at  any  of  the  harbours  or  landing  places.  These  harbours 
are  all  tidal,  and  dry  at  low  water.  There  is  a portion  of  low  water  within  the  port,  between 
Southerness  and  Borran  point,  that  is  from  two  to  six  fathoms  in  depth. 

The  fair-way  of  the  entrance  to  the  port  at  Southerness,  is  E.N.E-,  and  fair-way  of  the  entrance 
of  the  mouth  of  the  river,  is  north.  The  width  of  the  low  water  at  Southerness,  is  about  two  miles 
and  a half,  arid  the  width  of  the  low-water  at  the  mouth  of  the  river,  at  Airds  point,  is  about  one 
furlong;  but  at  high  water,  the  width  at  the  mouth  of  the  river  is  about  six  furlongs. 

The  depth  of  the  low-water  channel  at  Southerness  is  from  three  to  six  fathoms.  The  depth  of 
the  low  water  at  the  mouth  of  the  river,  at  Airds  point,  varies  almost  in  the  course  of  every  set  of 
spring  tides,  particularly  in  summer.  The  medium  depth  may  be  stated  at  three  feet.  From  the 
mouth  of  the  river  upwards  to  Dumfries,  the  depth  of  the  low-water  channel  varies  from  2 to  9 
feet,  and  in  one  pool  upwards  of  12  feet  in  depth. 

In  consequence  of  the  influence  of  the  winds,  the  lift  of  the  tides  of  the  Solway  is  very  irregular; 
but  as  a mean  they  may  be  stated  as  follows — viz.,  by  “ Holden’s  Tide  Table”  the  rise  (of  20  feet 
tides)  at  Southerness  and  Carse,  is  about  26  feet;  at  Gleneaple  pier  about  17  feet  9 inches,  at  King- 
holm about  11  feet  6 inches,  at  the  dock  of  Dumfries  about  6 feet  S inches;  equinoctial  spring  tides 
generally  rise  2 feet  higher  than  the  above  scale.  There  is  about  12  feet  6 inches  of  difference  between 
high  water  of  high  spring  and  low  neap  tides. 

At  Southerness  it  is  high  water,  on  full  and  change  days,  at  20  minutes  past  eleven ; at  the  mouth 
of  the  river,  30  minutes  past  eleven  o’clock,  and  at  Dumfries  at  twelve  o’clock. 

The  velocity  of  the  currents  of  the  tide  waters  within  the  channel  of  the  port  of  Dumfries  is  very 
various,  which  arises  from  the  serpentine  and  undulated  state  of  the  low-water  channel.  In  ordinary 
spring  tides,  the  head  of  the  tide  wave  streams  through  a well-defined  portion  of  the  low-water 
channel  at  the  rate  of  five  miles  an  hour;  but  in  many  places  the  velocity  is  greater.  It  may  be 
observed  that,  in  this  case,  the  tide  streams  through  the  channel  as  a current  impelled  by  a head,  of 
water,  'and  not  as  a tide  wave.  It  may  be  observed,  also,  that  the  currents  in  some  cases  are  moving 
up  the  inclined  bed  of  the  channel.  The  velocity  of  the  top  of  the  tide  wave  from  Southerness  to  the 
mouth  of  the  river  is  upwards  of  42  miles  in  the  hour.  From  the  mouth  of  the  river  to  Dumfries,  it 
is  about  14  miles  in  the  hour.  The  velocity  of  the  central  current  of  large  river  floods  is  about  five 
miles  in  the  hour.  In  very  large  floods  it  is  much  greater;  but  this  velocity  is  not  uniform  throughout 
the  whole  length  of  the  tidal  portion  of  the  river.  . 

There  are  no  wet  docks,  graving-docks,  or  floating  basins  within  the  port.  There  is  a small  tidal 

basin  at  Kingholm. 

There  are  no  ship-building  slips,  patent  slips,  nor  repairing  docks.  Repairs  are  generally  executed 
upon  the  beaches  of  Kelton  and  Gleneaple.  Twenty-five  shipwrights  are  employed.  . 

There  are  1014  yards  lineal  of  wharfage  within  the  port ; * but  233  yards  of  it,  which  were  built  in 


* Gleneaple  .... 

127  yards 

Laghall  ..... 

25  ,, 

Kingholm  .... 

Castledykes  .... 

Dumfries  . « . . • 

1014  ,, 

Unavailable  at  Dumfries 

233  „ 

781  available. 
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the  year  1824,  have  never  been  available,  because  it  is  improperly  constructed.  There  are  no  cranes 

upon  the  wharfs.  * 

There  are  abundant  supplies  of  provisions.  The  greater  part  of  the  coal  is  imported.  There  are 
no  regular  ship  stores ; water  is  obtained  at  all  the  harbours  and  landing  places,  but  it  is  not  led 
down  to  the  quays. 

The  steamer  is  supplied  with  coal  at  Liverpool.  There  is  no  low-water  pier  within  the  port,  nor  are 
there  any  floating  depots  of  steam  coal. 

The  chief  traffic  is  general  merchandize,  coast  ways,  and  limber,  foreign.  The  inland  traffic  is 
general  merchandize. 

The  inl  and  communications  from  the  harbours  arc  all  by  good  roads. 

There  is  one  small  st-amer  of  127  tons,  with  two  engines  of  50  horse  power  each. 

The  recent  plans  of  the  port  are : — 1.  Plan  of  the  port,  which  includes  the  Nith  and  part  of  the  Solway, 
surveyed  by  Walter  Newall  in  1830:  scale  six  inches  to  the  mile. — 2.  A plan  of  the  river  surveyed 
by  Walter  Newall  in  1830:  scale  15  inches  to  the  mile. — 3.  A plan  of  the  port  reduced  to  a scale  of 
two  inches  to  the  mile,  from  the  survey  of  1830,  by  Walter  Newall. 

The  old  plans  arc — 1.  A plan  of  the  river,  surveyed  in  1810,  by  Mr.  Jardine,  surveyor,  and  lodged 
in  the  sheriff-clerk’s  office. — 2 A plan,  showing  the  stale  of  the  river  from  Dumfries  to  Greenmerse 
Point,  surveyed  in  181 1,  by  Waller  Newall:  scale  15  inches  to  the  mile. — 3.  A plan  of  the  river, 
from  Dumfries  to  Glenhowan  Point,  surveyed  by  Walter  Newall,  in  1811,  1813,  1814,  and  1815, 
being  a continuation  of  the  survey  of  1811 : scale,  four  inches  to  the  mile.— 4.  A plan  of  the  port 
from  Dumfries  to  Southerness : scale,  10  inches  to  the  mile,  being  from  the  survey  in  1811,  1813, 
1814,  and  1815,  by  Walter  Newall. 

1.  A plan  surveyed  in  1810,  showing  the  improvements  projected  by  Mr.  James  Holiinsworth. 
This  plan  is  to  be  found  in  the  sheriff-clerk’s  office,  Dumfries. — 2.  A plan  + showing  the  state  of  the 
river  between  Dumfries  and  Greenmerse  Point,  in  1811,  and  also  the  line  of  the  projected  improve- 
ments through  that  distance,  by  Walter  Newall : scale  15  incites  to  the  mile. — 3.  A plan  f which 
shows  the  state  of  the  river  between  Dumfries  and  Greenmerse  Point,  in  1811,  together  with  extended 
survey  to  Glenhowan  Point,  in  1813,  1814,  and  1S15,  upon  which  is  laid  clown  the  projected  line  for 
improvement  through  that  distance,  by  Walter  Newall. — 4.  A plan  showing  the  projected  improve- 
ments of  the  channel  between  Dumfries  and  Southerness  in  1815,  by  Newall : scale,  10  inches  to  the 
mile. — 5.  A plan  J showing  the  projected  improvements  of  the  channel  of  the  river,  and  of  the  Solway 
from  Dumfries  to  Southerness  in  1836,  by  Walter  Newall:  scale,  six  inches  to  the  mile. 

Tlie  Engineers’  Reports  are  by  Mr.  James  Holiinsworth,  21st  July,  1810.  Report  by  Mr. 
Robertson  Buchanan.  Memoranda  on  the  Nith  and  Solway,  by  Walter  Newall  in.  1815,  showing  the 
prac:ieability  of  improving  the  Nith  so  as  to  give  a low-water  navigation  to  Dumfries.  Report  regard- 
ing the  improvements  of  the  navigation  of  the  Nith  and  Solway,  by  Walter  Newall,  in  1841. 

The  best  chart  of  the  Solway  is  by  Captain  Robinson,  Il.N.  It  is  from  a Government  survey  in 
1837,  and  corrected  down  to  1841.  The  only  sailing  directions  are  by  Mr.  Norie  and  Mr.  Lavvrie. 

In  consequence  of  the  ever-changing  state  of  the  low-water  channel  through  the  reach  of  the  Solway, 
between  the  mouth  of  the  Nith  and  iiorran  Point,  there  is  no  plan  nor  chart  that  shows  the  present 
state  of  the  channel  through  that  distance.  The  plan  projected  from  the  survey  by  Waller  Newall,  of 
1836,  shows  the  present  state  of  the  channel  of  the  river,  nearly  from  Dumfries  to  its  mouth  at  Glen- 
howan ; but  the.  new  channel  that  was  formed  between  that  period  and  the  end  of  1810  is  only  indi- 
cated by  brown  tints.  It  extended  from  Gurgen  Pow  to  Borehmd. 

In  1811  the  channel  of  the  river  between  Dumfries  and  Kelt  on  was  very  serpentine,  and  much  ob- 
structed by  fords,  so  that  the  navigation  was  almost  impracticable  K tween  Kelton  and  Kingholm  quay. 
The  navigation  of  the  portion  of  the  river  between  Kingholm  quay  and  Dumfries  was  seldom 
attempted,  except  by  very  small  craft.  The  plan,  from  the  survey  of  1811,  shows  the  state  of  the 
channel  at  that  period.  The  sping  tides  in  1811  rose  to  the  same  horizontal  line  that  they  do  at  pre- 
sent, as  near  as  c an  he  observed.  " At  that  period  a 20  feel  tide,  by  Holden’s  tide  table,  rose,  at  Dum- 
fries 6 feet,  at  Kingholm  quay,  11  feet  6 inches,  and  Kelton  Ford,  14  feet  6 inches;  but  at  Shed  Ford, 
which  was  about  £ of  a mile  above  Kelton,  it  gave  only  12  feet.  At  that  period  the  channel  did  not 
run  to  Glencaple  quay  ; Kelton,  Conheath,  and  Hag  scars  were  the  lower  landing  places.  Since  1811 
a portion  of  new  channel  has  been  formed  through  Nctbevtown  merse  ; the  depth  of  low  water  of  which 
is  6 feet.  The  river  between  Kingholm  quay  and  Castledikes  lias  been  very  much  improved.  A por- 
tion of  new  channel  was  formed  through  Kingholm  merse,  the  depth  of  the  low  water  of  which  is  from  6 
feet  to  9 feet.  A little  rocky  hill,  which  was  covered  with  trees,  protruded  into  the  channel  a little 
below  Castled ykes,  and  formed  a great  obstruction  to  the  navigation.  That  little  hill  was  removed, 
and  the  new  line  of  channel  formed  at  that  place.  A great  mass  of  rock  was  removed  from  the 
channel  at  that  place,  which  now  gives  upwards  of  3 feet  of  additional  depth  of  water  up  to  Castle- 
dykes  quay.  A small  wharf  has  been  built  at  Castledykes.  A wharf  233  yards  in  length  was  formed 
at  Dumfriis,  but  in  so  injudicious  a manner  that  it  has  never  been  available  as  such.  Between  the 
10th  June,  1836,  and  2nd  January,  1841,  aportion  of  new  channel  was  formed  between  Cargen  Pow 
and  Boreland,  a little  below  Kelton,  through  the  distance  of  a mile  and  a quarter;  but  the  operations 
•were  suspended  before  this  portion  of  the  channel  was  completed,  consequently  there  has  been  little 
increase  in  the  depth  of  water  through  that  distance.  Iu  tlie  formation  of  this  portion  of  new  channel, 
it  was  contemplated  to  run  it  out  so  deep,  as  to  drain  the  6 feet  of  water  out  of  the  new  channel  that 
was  formed  through  Netherlown  merse,  and  thereby  give  6 feet  additional  depth  of  water  up  to  King- 
holm quay,  which  would  then  have  been  equal  to  17  feet  6 inches  in  20  feet  tides.  . Operations  were  in 
progress  to  carry  onwards  a similar  depth  from  Kingholm  quay  to  Dumfries ; and  to  increase  that 
depth  between  Boreland  and  Dumfries,  so  as  to  give  20  feet  in  depth  in  20  feet  tides,  which  is  the 
greatest  available  depth  that  can  he  obtained  until  the  low-water  channel  from  the  mouth  of  the  river 
downwards  be  improved,  which  can  easily  be  effected  with  the  revenue  of  the  Trust;  but  a consider- 
able lime  would  be  required  to  accomplish  it. 


* This  wharf,  of  233  yards  in  length,  is  protruded  into  the  channel  in  such  a manner  as  to  throw  it  over  a field  of 

rock  upon  the  west  side  of  the  river,  through  which  rock  the  channel  cannut  be  formed  to  the  depth  required  without 

involving  an  outlay  that  the  funds  of  the  Trust  cannot  sustain.  This-wall  will,  therefore,  require  to  be  removed  and  re- 
built in  u proper  manner. 

t A tracing  of  these  plans  is  sent,  along  with  this,  to.  the  Tidal  Harbours  Commissioners.  . 

J A tracing  of  a portion  of  this  plan  is  sent  to  the  T.dal  Harbours  Commissioners,  and  also  a tracing  from  a 

reduced  plan  of  this  survey,  which  is  on  a scale  of  two  inches  to  the  mile. 
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The  channel  through  the  reach,  between  the  mouth  of  the  river  and  Borrau  Point,  is  ever  changing 
its  course.  It  is  considerably  shallower  than  in  1811,  particularly  in  the  lower  end.  Since  that  period 
many  millions  of  cubic  yards  of  alluvial  earth  and  sand  have  been  drifted  to  the  Solway,  and  spread 
over  its  banks.  The  changes  of  the  set  of  the  tides  are  influenced  by  the  changes  of  the' course  of  the 
channel. 

Several  changes  have  been  made  in  the  channel  of  the  river  by  encroachments,  but  they  have  generally 
been  removed  at  great  expense.  Numerous  changes  have  been  made  by  natural  causes’,  sue  It  as  by  the 
drifting  of  gravel  and  sand  down  the  river,  and  the  lodgments  of  them  in  tbs  channel.  All  the 
changes  that  take  place  below  Glencaple  and  Kirkconnel  jetty  are  from  natural  causes. 

A change  was  caused  by  the  erection  of  Glencaple  pier,  and  several  changes  have  taken  place  by 
the  erection  of  jetties.  The  pier  at  Glencaple  was  erected  by  the  town  of  Dumfries.  Jetties  were 
erected  by  the  Commissioners  and  by  the  proprietors,  with  the  consent  of  the  Commissioners ; but. 
they  have  been  removed.  The  pier  at  Glencaple  now  ceases  to  do  much  injury  ; and  if  the  proposed 
improvements  ot  the  river  be  carried  into  effect,  it  will  entirely  cease  to  do  any  injury. 

The  small  basin  at  Kingholm  has  a tendency  to  silt  up  : it  is  kept  open  by  sluicing.  Every  part 
within  the  port  has  a tendency  to  silt  up,  where  it  is  protected  from  the  influence  of  the  river  floods 
and  the  current  of  the  receding  tides.  Bui  no  part  of  the  improved  channel  has  any  tendency  to  silt 
up  in  the  ordinary  state  of  the  river. 

There  is  no  bar  formed  across  the  mouth  of  the  river.  From  the  mouth  of  the  river  downwards  to 
Borrau  Point  this  reach  is  a continuous  bar  of  silt,  through  which  the  channel  is  continually  changing 
its  course.  The  bars  within  the  river  are  chiefly  funned  with  gravel,  but  there  is  one  bar  of  rock  at 
Castledykes. 

The  bottom  of  the  river  is  composed  of  gravel  that  has  been  drifted  to  it  by  the  river  floods. 

There  is  no  dredging  machine  in  use,  nor  can  any  be  used  in  the  present  state  of  the  river. 

The  quays  and  piers  are  constructed  with  sandstone;  and  the  stone  is- not  bored  with  any  sea- 
worms,  none  of  the  quays  being  funned  under  low  water. 

The  average  size  of  the  stones  used  in  the  construction  of  the  quays  is  about  8 cubic  feet,  and  the 
maximum  about  16  cubic  feet. 

There  is  no  timber  used  in  the  quays  as  front  fenders.  The  fop  fenders  are  of  pine  timber. 

The  valley  drained  by  the  Kith  is  calculated  to  contain  upwards  oi'67  square  miles,  or  324,560  acres 
of  land  within  the  counties  of  Dumfries  and  Kirkcudbright. 

The  available  back-water  for  drifting  gravel  to  or  from  the  navigable  portion  of  the  Nith,  and  the 
alluvial  earth  and  sand  to  the  Sulway,  is  the  water  from  the  drainage  of  the  valley,  containing  upwards 
of  324,560  acres  of  surface,  a considerable  portion  of  which  is  pasture  land.  The  area  of  the  section 
of  large  river  floods,  which  stream  from  that  valley  through  the  navigable  portion  of  the  river,  is  about 
2,100  feet : such  floods  stream  down  the  channel  witli  the  velocity  of  5 miles  in  the  liouv. 

The  area  of  the  section  of  the  improved  portion  of  the  river,  in  20  feet  spring  tides,  may,  at  present, 
be  estimated  at  1,600  yards  superficial. 

The  area  of  the  low-water  channel,  at  the  mouth  of  the  river,  is  bout  75  yards,  and  the  area  of  the 
section  of  18  feet  spring  tides  is  about  5,300  yards. 

High  spring  tides  rise  to  the  level  of  the  top  of  the  milidam  weir  at  Dumfries. 

The  rise  of  the  tides  lias  been  carefully  measured  at  C arse  thorn,  Glencaple  quay,  Kingholm  quay, 
and  Dumfries,  and  the  measurements  are  referred  to  one  datum  line.  The  section  shows  the  depth  of 
silt  and  gravel  that  requires  to  be  removed  to  give  a low-water  navigation  of  8 feet  up  to  Dumfries. 

The  datum  line  is  60  feet  below  the  level  of  the  top  of  the  Kingholm  quay.  The  point  from  which 
it  is  taken  is  not  marked  farther  than  it  is  taken  from  the  lop  of  the  coping’  stones  of  that  quay,  which 
is  all  upon  a level. 

From  the  Milidam  weir,  which  is  the  first  obstruction  to  the  navigation,  to  the  mouth  of  the  river, 
the  distance  is  six  miles  six  furlongs ; and  from  the  mouth  of  the  river  to  Southerness  the  distance  is 
about  15-^  miles. 

The  first  bridge  is  immediately  above  the  Milidam  weir. 

The  river  is  visited  with  very  heavy  land  floods. 

The  harbour  is  governed  by  commissioners  under  (he  Act  51  Geo.  III.  cap.  147 ; their  services  are 
gratuitous. 

At  pre-ent  there  is  no  resident  engineer.  In  1811,  the  improvements  of  the  river  were  laid  out  by 
Walter  Newall,  who  conducted  them  for  two  or  three  years,  and  who  has  been  the  only  engineer  em- 
ployed by  the  commissioners.  From  1814  to  1836,  the  works  upon  the  river  were  carried  on  by  the 
commissioners.  From  1836  to  1840  inclusive,  the  improvements  were  laid  out  and  conducted  by 
Walter  Newall.  Since  that  period,  the  convener  of  the  commissioners  has,  witli  the  aid  of  such  com- 
missioners as  he  has  called  to  his  assistance,  conducted  the  works  upon  the  river. 

There  is  one  pilot,  who  is  considered  sufficient  for  the  traffic.  The  pilots  undergo  no  examination, 
but  are  appointed  by  the  Board. 

There  is  one  light  at  Southerness,  which  burns  seal  oil ; it  is  under  tbe  management  of  the  commis- 
sioners, and  is  maintained  from  the  port  dues.  No  light  dues  levied. 

A light  ship,  near  to  the  situation  of  the  black  buoy,  would  be  of  advantage  to  the  navigation,  and 
would  add  greatly  to  the  safety  of  the  shipping,  if  the  traffic  of  the  Solway  could  maintain  it. 

The  amount  of  revenue  from  shore  dues,  in  1843,  1,043/.;  1844,  1,212/.;  1845, .1,434/. ; 1846, 
1,284/. 

There  is  a debt  due  to  the  heirs  of  the  late  Mr.  Greenshiels  of  1,750/.  The  interest  payable  thereon 
is  five  per  cent. ; and  a debt  due  to  the  Bank  of  Scotland,  of  2,700/.  Interest  payable  thereon  is  five 
per  cent.  Total  debt,  4,450/. 

The  total  amount  empowered  to  be  raised  is  16,000 /.  , 

In  the  same  years  there  have  been  expended,  for  improvements  on  the  navigation,  and  keeping  in  re- 
pair the  works  along  the  river — year  1841,  1,106/.;  1842,  409/.;  1843,  473/.;  1844,  290/.;  1845, 
284/. 

There  are  no  fishing  smacks ; but  one  very  small  trawler. 

The  fishing  within  the  Solway  might  be  very  much  extended  with  capital  and  enterprise. 

There  are  no  asylums  nor  endowments  for  decayed  fishermen  or  seamen  ; but  provision  is  made  for 
seamen’s  widows  and  children,  under  the  Act  4 & 5 Win.  IV.,  chap.  52. 

Land  can  be  had  for  docks  or  slips,  if  required  ; and  there  are  good  quarries  of  red  sandstone  suitable 
or  building,  at  the  distance  of  about  three  miles  from  Dumfries  and  from  Glencaple.  These  quarries 
can  furnish  blocks  of  any  size  suitable  for  building  wharfs  or  docks. 
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No.  467. 

TVitham,  on  the  Im- 
provements of  the 
Harbour. 


61 ‘2  APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 

The  surface  rock  of  the  centre  of  the  lower  part  of  the  valley  of  the  Nitli  is  red  sandstone,  and  the 
surface  rock  of  the  side  of  the  hills  that  bound  the  valley  is  old  clay  slate.  The  sandstone  along  the 
west  side  of  the  ridge  that  IDs  between  the  Nith  and  the  Lochar  is  deeply  overlaid  with  conglomerate. 
The  diluvium  over  the  sandstone  is  a compact  tilly-clay  filled  with  boulders.  There  are  no  coal-pits 
nor  mines  in  the  neighbourhood. 

There  is  abundance  of  shingie  within  the  channel  of  the  river. 

There  is  no  life-boat,  no  rocket  nor  mortar,  in  case  of  wreck. 

There  is  no  Admiralty  chart  agent  resident;  nor  any  register  kept  of  wind,  weather,  barometer  or 
wrecks ; nor  any  tide  scale  within  the  port. 

The  only  places  of  refuge  in  the  neighbourhood  are  Carse-thorn,  within  the  Solway  ; Gibshole,  within 
the  river  Urr;  Balcary  bay,  and  the  Ross  of  Kirkcudbright,  within  the  mouth  of  the  Dee. 

The  wrecks  take  place  chiefly  upon  the  Barnhourie  sands.  These  wrecks  have  been  chiefly  straim-ers 
that  had  either  lost  their  reckoning,  or  had  been  driven  upon  these  banks  by  gales  of  wind. 

The  best  point  for  a harbour  of  refuge  is  at  the  Ross  of  Kirkcudbright,  within  the  mouth  of  the  Dee 

There  are  no  military  defences  of  any  sort  for  the  harbour  or  the  coast. 

The  works  for  the  improvement  of  the  navigation  from  the  Irish  sea  to  Dumfries  would  require  to 
be  such  as  would  fix  the  line  of  the  low-water  channel  through  the  reach  of  the  Solway,  between  the 
month  of  the  Nith  and  Soulberness,  according  to  the  plan  proposed  by  Walter  Newall.  This  line  of 
channel  lias  been  laid  down  with  due  regard  to  the  surface  rock  formation  upon  both  sides  of  the  river 
and  Solway.  The  surface  rock  upon  both  sides  of  the  tipper  part  of  the  navigable  portion  of  the  Nith 
is  red  sandstone ; that  upon  the  cast  side  is  deeply  overlaid  with  conglomerate  rock  of  a very  compact 
formation.  The  lower  part  of  the  river  runs  between  the  red  sandstone  formation  upon  the  east  side 
and  that  of  the  old  day  slate  upon  the  west  side.  The  proposed  line  for  the  channel  is  laid  down  with 
the  view  that  it  may  be  improved  so  as  to  give  a low-water  navigation  to  Dumfries.  If  the  line  of  the 
channel  were  fixed  as  shown  by  the  plan,  it  would  gradually  be  deepened  by  the  influence  of  the  currents 
and  if  aided  by  artificial  means,  its  progress  in  deepening  would  be  very  rapid,  particularly  between  the 
mouth  of  the  river  and  Arbigland ; because,  through  that  reach,  the  material  to  be  removed  is  very  light 
silt.  The  distance  through  this  reach,  from  Airds  point  to  Borran  point,  is  about  9,600  yards.  The 
east  side  of  the  channel  only  should  be  fixed. 

Walter  Newall. 

Dumfries,  January  19,  1847. 


No.  467. 

Letter  from  R.  Maxwell  With  am,  Esq.,  on  llie  Improvements  of  the  Harbour. 

Kirkcoimcll  House,  New  Abbey,  Dumfries,  January  16,  1S47. 

In  consequence  of  various  obstructions  in  the  river  Nith,  such  as  shoals,  sharp  turnings  and  rocks, 
cargoes  for  Dumfries  are  often  landed  at  Glencaple  quay,  distant  about  five  miles  from  Dumfries;  but 
from  the  bed  of  the  channel  being  of  a soft  moveable  sand,  and  from  the  general  flow  of  the  tide  first 
striking  on  the  projecting  point  of  land  on  the  eastern  or  Dumfries  side,  called  Glenhowan  Point,  it 
has  been  forced  in  a north-westerly  direction  to  the  western  shore,  near  Kirkconnell,  by  which  it  has 
formed  a channel  along  that  shore,  and  cut  away  the  pasture  or  merse  land  to  a great  extent ; then 
crossing  over  to  the  Dumfries  side,  a little  above  Glencaple  pier,  it  leaves  an  extensive  sandbank, 
which  often  prevents  vessels  from  coming  to  or  near  that  quay.  Vessels  are,  therefore,  frequently 
under  the  necessity  of  shipping  and  landing  their  cargoes  at  Kelton,  distant  three  miles  from 
Dumfries,  where  there  is  no  other  accommodation  than  the  bare  beach.  At  this  place,  spring  tides 
flow  about  12  feet.  - r e> 

From  Kelton  to  Dumfries,  there  were  formerly  so  many  obstructions,  and  the  water  was  so  shallow, 
that  few  vessels,  even  of  a small  draft  of  water,  ever  ventured  up  so  far  as  Dumfries,  from  fear  of 
damage,  or  of  being  detained  from  want  of  water.  Of  late  years,  however,  many  rocks  have  been 
removed,  anil  the  channel  has  been  so  much  deepened,  that  if  vessels  reach  Kelton  in  safety,  they  now 
generally  proceed  to  Dumfries.  In  fact,  the  chief  difficulties  of  navigating  the  river  Nith,  now  lie 
between  Glencaple  pier  and  the  sea. 

It  is  the  decided  opinion  of  many  seamen  and  intelligent  persons,  well  acquainted  with  the  river, 
some  of  whom  have  been  born  and  bred  on  its  bnnks,  that  if  the  channel  could  be  narrowed  before 
reaching  Lrlencaple  quay,  in  that  part  of  the  river  opposite  Kirkconnell,  where  the  prevailing  current 
of  the  ude  has  earned  the  channel  out  of  its  course,  that  there  would  be  plenty  of  water  at  all  times  up 
o Dumfries  for  vessels  navigating  the  river;  and  that  opinion  has  been  entertained  beyond  the 
memory  of  man.  For  with  a view  of  securing  the  channel  in  its  proper  direction,  the  former  proprie- 
tors  of  the  Kirkconnell  estate,  now  belonging  to  me,  and  extending  for  about  three  miles  on  the 
,!k,,S.  -if’  f'l/vn  at  ,so.me  Period  which  cannot  now  be  ascertained,  an  extensive  quay  or  jetty, 
. ,ou  ® - arda.  lnt~0T^®  nver  [rom  high -water  mark,  which  was  repaired  at  great  expense 

n vi  n ii®5  Maxwell,  of  Kirkconnell,  Esq.,  under  the  advice  of  skilful  engineers,  among  whom 
«lr'raH«°  ™SWnrth’  111  X?10;  (S,ee  4PPendix  No-  459.)  Mr.  Maxwell’s  efforts  to  confine  the 
Aft  nf  at  the  time,  that  power  was  given  to  him  and  to  his  successors,  by 

of  the  river  ou°ht  tobe^6"^  to  wlt^in  seventy  yards  of  the  opposite  shore,  where  the  channel 

JSnfS*  ^CS’  “I*?™  °f  merchant  vessels,  and  of  steamers,  and  others,  are 

T t K'rkcm"*'>  »l»™  referred  to  were  extended,  and  the  who!. 

51  h=‘8l»t,  tti aUhe  straightening  and  deepening  of  the  river  would  be  effected ; and 
SZ.  fEli ,f  “ P°r11™.  indeed  the  whole  of  Glencaple  pier  were  removed,  and  built  along  the 
on  tl.A  Kirlrr-n  n ° -T  ,n®  mt?. r,v®r  as  at  Present ; for  when  the  tide  ebbs,  the  point  of  merse  land 
the  Glen^  i Sld.e>  °PP°s>t«  Conheath  House,  (called  Goodnenk  Point,)  turns  the  water  on  to 
and  so  destrnvo  ,u  ’ tuurns  .lfc  off  in  a south-westerly  direction  on  to  the  Kirkcounell  jetty, 

fresh  irateTfmm  t6  effect  that  jetty  has  m contracting  the  river  by  preventing  the  ebbing  tide  and 
The  «mov«l  S f7  US  natarJaI  5hannel  on  the  eastern  side  of  the  river, 

submit  to  hJhrnn  S and  lche  lengtheninS  of  the  Kirkconnell  jetty,  ought,  therefore,  I 

submit,  to  be  brought  under  the  notice  of  the  Tidal  Harbours  Commissioners;  and  I trust  they  will 
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permit  me  to  draw  their  attention  thereto,  with  reference  to  any  report  they  may  make  to  Parliament 
on  the  state  of  this  river ; for  by  such  measures  the  deep  water  channel  between  Glencaple  and  the 
sea,  hitherto  neglected,  would  be  secured : the  impediments  in  the  navigation  of  the  river  Nith,  which 
now  discredit  the  country,  and  endanger  the  commerce  of  Dumfries  would  be  removed,  and  a thriving 
trade  with  America  and  elsewhere  would  be  greatly  encouraged. 

If  the  whole  of  Glencaple  pier  is  not  removed,  much  good  might  be  done  at  little  expense,  by 
removing  a portion  of  it,  or  by  rebuilding  it  on  piles,  so  that  the  water  might  pass  under  it;  and  by 
raising  the  present  jetty  at  Kirkconnell,  without  adding  to  its  length,  a small  jetty  or  two  at  other 
points  on  this  property  , being  also  thrown  out ; and  I should  be  happy  to  afford  every  facility  to  such 
undertakings. 

I am,  &c., 

R.  Maxwell  Witham. 

The  Secretary  to  the  Tidal  Harbours  Commission. 
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No.  46S. 


Return  of  Income  and  Expenditure  for  theYears  1841-2,  1842-3,  1843-4. 


Heads  of  Income.  | 

1841-3 

1S42-3 

1843-4 

Heads  of  Expenditure. 

1841-2 

1842-3  | 

1843-4 

£.  ».  d. 

£.  s.  d. 

£.  s.  d. 

£.  s.  rf.  1 

£.  >. 

, d. 

I £.  s.  d. 

Tonnage  dues  upon 

1,042  10  2 

883  9 2J 

937  7 8 

Improvements  and  re- 
pairs,and  lii;ht-house 

408  18  114 

473  1 

L 44 

! 289  13  2 

Ditto  ditto  outwards  . 

206  17  9 1 

143  1 74 

224  15  11 

Salaries  of  officers  . . 

Sundries  . . . . 1 

On  account  of  debt 
and  interest.  . . 

119  5 1 
4 1 7 

632  18  9 

3 15  3 
258  15  10 

17  11  94 
837  6 7| 

Total  . . £ 

1,249  7 11 

1,026  10  10 

1,212  3 7 

Total  . . £ 

1,165  4 44 

847  9 84 

1,248  11  74 

Dues  levied  under  Act  5] , George  III.  Average  tonnage,  52, COS.  Harbour  dues  at  £d.,  2 d.,  and  6 d.  per  ton. 

R.  Kneslie,  Clerk  and  Treasurer. 

Debt  due  on  the  1st  Jan.,  1846,  50051. 


ANNAN. 

No.  469. 

Return  to  Address  of  House  of  Commons  of  July  29,  1S44. 

Sir,  Annan,  December  4, 1844. 

In  answer  to  your  letter  of  the  13th  ult.,  respecting  harbour  dues,  I am  requested  by  Mr.  R.  j^'Vg  *1844.^ 
Wightman  to  inform  you  that  Annan  is  a free  port,  with  the  exception  of  a small  toll  collected  for  a 
quay,  partly  public  and  partly  private  property. 

I am,  &c., 

Hon.  H.  Manners  Sutton.  Jno.  Sawyer- 


No.  470 

Answers  to  printed  Queries  circulated  by  the  Tidal  Harbours  Commission. 

Annan  Harbour  is  formed  by  the  sea-reach  of  the  river  of  the  same  name,  which  falls  into  the  Answers  to  Printed 
Solway  Firth  at  a mile  and  a half  below  the  town.  A mill-dam  dyke  crosses  the  river  about  100  L-  • 
yards  below  the  bridge  ; half  a mile  farther  down,  the  south-eastern  bank  is  quayed  for  a short  dis- 
tance, and  there  are  two  pile  jetties  belonging  to  the  steam-packet  company  at  Annan  Waterfoot.  At 
this  last-named  spot  the  tide  rises  to  20  feet  on  springs,  and  makes  itself  felt  at  two  miles  above. 

Annan  Bridge  ; an  equinoctial  tide  rises  22  feet ; neap  tides  rise  to  14  feet.  A rocky  bar  of  free-stone, 

200  yards  in  extent,  and  rising  one  foot  above  the  general  bed,  crosses  the  river  just  at  its  last  bend 
towards  the  sea,  at  one  mile  from  its  outfall.  The  bed  of  the  river  has  a fall  of  five  feet  in  the  last 
mile,  so  that  there  is  only  a depth  of  10  feet  water  at  the  quay,  and  nine  feet  over  the  rocky  bar, 
when  there  are  15  feet  at  its  mouth.  At  half-flood,  on  all  tides,  vessels  drawing  12  feet  water  can 
come  up  to  the  jetty  at  Waterfoot. 

Annan  is  'a  free  port,  and  no  dues  are  levied  ; there  is  no  engineer’s  report,  nor  any  plan  of  the 
river,  excepting  the  Admiralty  Survey,  by  Captain  Robinson,  R.N.,  made  in  1836.  The  English 
channel  of  the  Solway,  up  to  Waterfoot,  is  well  lighted  and  buoyed;  the  light-vessel  off  Maryport 
shows  a red  light;  at  Lee  Scar  Point,  two  miles  below  Skinburness,  is  a bright  light ; at  Cott,  one 
mile  above,  on  the  shore  of  Silloth  Bay,  a red  light ; and  at  Barnkirk  Point,  or  Annan  Foot,  is  a ti  de 
light,  shown  at  half  flood.  Some  buoys  might  be  placed  with  advantage  at  the  entrance  of  the  river. 

The  vessels  belonging  to  the  port  are,  31  sailing  vessels  of  2345  tons ; the  arrivals  were,  544  coasters 
of  57,550  tons ; foreign,  eight,  of  1427,  in  1845.  Population  of  Annan,  5000.  The  railroad,  con- 
necting Carlisle  and  Dumfries,  will  cross  the  river  by  a fixed  bridge,  about  200  yards  below  Annan 
Bridge ; and  the  town  will  shortly  become  the  focus  of  four  railways,  and  it  is  probable  that  much  coke 
and  coal  will  be  brought  by  them  for  shipment  at  the  port.  Annan  already  exports  for  an  extensive 
back  country.  The  cattle  shipped  in  1846,  to  Liverpool,  were  2000  head ; sheep,  70,000  passengers, 

27,000 ; and  this  trade  has  been  yearly  increasing. 
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Appendix  C. 
Supplement. 

No.  471.  Leith 

Report  by  John  Rennie,  Esq.,  F.R.S.,  on  Mr.  Chapman’s  Plan  for  Improving  Leith  Harbour.  No.  471. 

My  Loud,  London,  February  28,  1827.  maiPs^lan  j?haP" 

I herewith  beg  leave  to  transmit,  for  your  Lordship’s  information,  the  result  of  my  late  visit  to  improving  the  Har- 
Edinburgh  and  Leith,  as  regards  the  best  mode  of  carrying  into  effect  Mr.  Chapman’s  proposed  scheme  bour. 
for  the  improvement  of  the  old  harbour  of  Leith  ; and  it  is  with  great  reluctance  I beg  leave  to  give  my 
opinion  as  to  the  general  propriety  of  the  scheme,  fearing  that  otherwise  I may  become,  in  some  measure, 
responsible  for  its  results.  At  the  same  time  I respectfully  trust  that  your  Lordship  will  excuse  me 
from  any  desire  of  intruding  an  opinion  that  may  be  uncalled  for : but  my  late  father  having  been  so 
materially  interested,  I consider  that  I should  not  have  acted  candidly  if  I remained  silent  under  the 
present  circumstances.  I will  therefore  proceed  to  state  my  objections  as  briefly  as  possible.  They  are 
as  follow : — 

1st.  The  small  additional  depth  of  water  that  will  be  obtained,  and  that  only  at  the  entrance. 

2d.  The  liability  of  filling  up,  and  the  necessity  of  constant  dredging. 

3d.  The  expense  compared  with  the  advantage  to  be  gained. 

With  regard  to  the  first : the  great  objection  to  the  port  of  Leith,  in  its  present  state,  is  the  want  of 
water  sufficient  to  accommodate  the  increasing  demands  of  the  trade.  At  high  water  of  neap  tides 
there  are  only  14  feet,  and  at  springs  1 7 feet  on  the  bar ; so  that  vessels  drawing  13  feet  6 inches 
water  cannot  come  up  to  the  quays  at  all  times,  and  when  ready  for  sea,  on  account  of  the  shoalness 
of  the  bar,  they  are  detained  in  a similar  manner.  To  obviate  this  serious  evil,  it  is  proposed  to  extend 
the  east  pier  to  the  Mortella  tower,  a distance  above  2,800  feet,  and  to  run  out  a western  pier,  1,400 
feet  long,  from  near  the  termination  of  the  second  dock,  and  by  this  means  to  confine  the  low- 
water  channel,  and  scour  away  the  bar,  or  rather  remove  it  into  deeper  water,  where  the  current  may 
prevent  it  from  being  again  deposited.  That  a certain  depth  of  water,  where  the  bar  is  now  situated, 
would  be  gained,  I am  willing  to  admit;  but  I do  not  conceive  that  above  2 feet  6 inches  will  he  gained 
by  this  means,  while  the  depth  of  water  at  the  tower  would  be  the  same  as  before. 

With  regard  to  the  second:  the  western  pier,  it  is  true,  would  have  the  effect  of  tranquillising  the 
space  enclosed  between  the  piers  and  the  harbour  upwards ; but  then  the  facility  of  deposit  would  be 
greatly  increased,  and  in  a short  time,  with  the  exception  of  the  small  river  channel,  the  greater  part  of 
the  space  enclosed  would  be  filled  up,  and  must  constantly  be  maintained  clear  by  dredging  at  a heavy 
expense;  and  it  happens,  unfortunately,  that  this  evil  would  be  greatest  in  front  of  the  proposed  naval 
yard ; and  though  this  might  be  partially  remedied  by  means  of  sluices  from  the  docks,  nevertheless  it 
could  not  be  done  so  effectually  without  a heavy  expense. 

With  regard  to  the  expense  of  this  plan,  its  uncertainty  renders  it  difficult  to  be  calculated ; but  taking 
the  length  of  the  east  pier  as  laid  down,  I should  fear  that  it  would  not  be  done  for  less  than  60,000/.,  and 
the  west  pier,  from  35,000/.  to  40,000/.,  besides  the  dredging  apparatus,  and  10,000/.  for  the  boundary 
sea  wall  of  the  naval  establishment,  being  in  all  nearly  120,000/.,  besides  the  naval  building,  for  the 
purpose  of  lowering  the  bar  about  2 feet  6 inches,  which,  for  such  inconsiderable  advantage,  is  certainly 
a very  large  sum. 

The  next  and  most  important  question  naturally  arises,  What  plan  is  most  advisable  for  obtaining 
the  desired  object?  and  here  it  may  be  observed,  that  as  the  shore  deepens  towards  Newhaven  and 
westward,  the  current  becomes  stronger  and  the  bottom  cleaner,  nature  points  out  that  the  entrance 
should  be  extended  in  this  direction,  which  would  at  once  get  rid  of  the  water  of  Leith,  its  bar  and 
deposit.  The  above  has,  I believe,  been  admitted  by  everybody,  although  the  expense  of  the  execution 
has  deterred  your  Lordship  from  entertaining  the  idea;  and  certainly  at  this  moment  money  cannot 
well  be  spared,  and  economy  cannot  be  too  strictly  attended  to.  Nevertheless,  upon  considering  the 
subject  again,  I think  it  will  be  found  that  the  principal  part  of  the  late  Mr.  Rennie’s  plan  may  be 
obtained  with  a comparatively  small  expenditure.  The  grand  object  is  to  carry  the  entrance  into  deep 
water,  in  order  that  the  largest  class  of  vessels  may  enter  or  depart  from  the  port  at  all  tides  ; and  to 
effect  this  I would  propose,  that  instead  of  completing  the  third  great  basin  according  to  the  original 
plan,  a ship  canal,  without  quay  walls,  should  be  made  in  the  same  direction,  with  an  entrance  lock 
near  where  the  late  Mr.  Rennie  proposed  to  make  the  cross  wall,  dividing  the  dock  from  the  harbour ; 
from  thence  a harbour  to  be  made,  carrying  out  the  entrance  into  about  8 or  10  feet  at  low  water  of 
spring-tides,  which  would  give  28  feet  at  high  water  of  spriDg-tides,  and  22  feet  at  neap-tides ; and 
would  enable  vessels  of  200  tons  to  enter  and  go  up  to  and  depart  from  Leith  at  all  times,  and  the 
largest  class  of  vessels  at  about  half  flood.  Moreover,  they  would  always  be  able  to  get  out  and  make 
their  passage  during  the  prevailing  winds  from  the  westward,  which  would  be  extremely  difficult,  and 
in  some  cases  impossible,  by  the  former  plan  of  extending  the  present  old  pier.  In  carrying  these  works 
into  effect,  it  would  not  be  necessary  to  construct  the  whole  of  the  walls  of  ashlar  masonry,  in  which  a 
large  portion  of  the  expense  consists,  with  the  exception  of  the  entrance  lock  and  pier  heads.  The 
remainder  would  be  composed  of  rubble  embankments,  and  where  the  canal  is  proposed,  and  lined  with 
day  puddle,  to  keep  in  the  water.  The  banks  might  be  formed  with  earth  and  clay  faced,  and  having 
the  sea  slopes  only  defended  with  stone:  by  this  means  the  estimate  would  be  materially  reduced,  and 
the  whole  might  be  accomplished  for  about  220,000/. ; and  for  this  the  grand  object,  depth  of  water  and 
shelter,  free  access  and  departure  at  all  times  would  be  obtained.  It  has  been  objected  to  this  plan  by 
some  of  the  merchants  of  Leith,  (but  by  no  means  the  principal,)  that  such  a measure  would  ruin  the 
property  of  Leith ; but  in  this  opinion  I do  not  agree,  because  a greater  facility  than  ever  would  be 
given  of  bringing  up  ships  to  the  town  quays,  and  despatching  them,  when  ready  for  sea,  which,  by 
extending  the  present  piers,  will  not  be  accomplished.  By  extending  the  entrance  towards  Newhaven, 
as  proposed,  the  distance  from  the  entrance  to  Leith  would  be  nearly  the  same ; and  the  present  docks 
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.Appendix  C.  would  operate  as  a canal,  and  vessels  belonging  to  the  town  would  always  be  enabled  to  pass  A 

them  to  their  own  warehouses  without  inconvenience.  Moreover,  the  present  entrant  L *» a , ,rePass 

Supplement.  would  still  be  available  also  for  the  smaller  class  of  vessels  whenever  the  state  of  the  bar  w y®  Piers 


T and  then  there  would  be  two  entrances  instead  of  one. 


Permit, 


wiHi  regard  to  the  naval  establishment,  the  ground  purchased  some  years  since  at  Annfi  1H 

No.  471.  tben  be  available,  and  a very  complete  dockyard,  upon  a small  scale,  might  be  made,  capable6?  *• 
Rennie,  on  Chap-  inS  frigates,  or  even  larger  vessels,  upon  an  emergency,  which  will  never,  I fear,  be  the  case  « 

man's  plan  for  present  plan.  It  was  observed  that  at  Newbaven  the  water  had  shoaled  considerably  since  th  ■ 6 

improving  the  Har-  of  the  new  landing  pier.  Upon  this  there  existed  some  doubts  ; and  when  lately  there  I mad  6 erectlon 
bour-  inquiries,  and  found,  that  while  on  the  west  side  the  water  had  shoaled  about  two  feet  on  th? 

there  had  been  scarcely  any  perceptible  alteration ; for  the  state  of  the  adjoining  8and-banl«!wT 
so  materially  upon  the  prevalence  of  particular  winds,  that  no  correct  conclusion  can  be  drawn  P* 
cermng  the  shoaling  on  the  west  side  of  the  pier,  this  may  be  attributed  to  there  being  no  western  • 

»s  originally  intended,  to  prevent  the  driving  of  the  sand,  which  has  a strong  tendency  from  the  P'er’ 


ward  If  the  piers  were  to  be  extended  properly  seaward,  I should  apprehend  no  evil  consent™' 
from  this.  If,  however,  the  present  Leith  piers  are  to  be  extended  to  the  Mortella  tower  according  .1 
plan  now  resolved  on,  the  water  at  Newlmven  would  no  doubt  diminish  very  rapidly  and  the  exnen  r 
constructing  an  entrance  at  Newbaven,  if  required  at  anv  time  hereafter  • p nse  , 


ing  an  entrance  at  Newbaven,  if  required  at  any  time  hereafter,  would  be  materially  inmJLd 
m consequence  of  its  being  necessary  to  carry  it  farther  westward.  Moreover,  the  entrance  haS 
would  be  able  to  accommodate  steam-boats  and  the  traffic  of  the  ferries,  for  which  advantages  tW  „ m 
no  doubt  contribute.  Indeed,  I understand  that  above  30,000/.  was  about  to  be  expended  m th • 
improvement,  which  combined  with  the  sum  now  about  to  be  laid  out,  would  make  nearly 
wn”L°problema?icaieSS  ^ SUCC6SS  ofwhich  would  be  certain,  while  that  of  the  former 

Upon  the  whole,  therefore,  viewing  impartially  all  the  circumstances  of  the  case,  I am  decidedly  nf 
opinion  that  the  best  plan  for  the  improvement  of  Leith  Harbour  would  be  to  extend  the  entrance  tn 
the  westward  according  to  the  original  design  of  the  late  Mr.  Rennie,  with  the  alterations  above  SJ- 
gested  ; and  I am  further  of  opinion  that  it  will  ultimately  he  found  most  economical.  ° 

WUh  the  advantages  of  a good  port,  such  as  would  be  obtained  by  the  measures  above  recommended 
the  trade  of  Leith  might  be  carried  to  any  extent ; and  the  largest  class  of  vessels  now  used  in  other 
porte  would  be  accommodated  here,  and  avoid  all  those  delays  and  other  inconveniences  to  which  they 
are  now  subject,  and  which  it  is  so  anxiously  desired  by  all  to  remove.  y 

I have  consulted  my  brother,  Mr.  George  Rennie,  upon  the  above,  and  be  cordially  approves  of  the 
of  *•  1 w -ie  —*« 

‘h“.ReP“r‘w1ilhout  ogam  apologising  to  your  Lorfship  for  this  interference;  but 
1 f 1 be  considered  responsible  by  the  success  of  tile  present  plan,  and  m» 

™n.,r  h *T"S  b“"  ” m“e^ly  .“ncen,ed  «■«  other,  I thought  if  I remained  ailentf  it  might  te 
construed  Into  acquiescence,  which,  m justice  to  his  memory  and  myself,  I thought  it  right  to  explain 
STactrf1  trust!  shall  be  excuaed;  at  the  same  time,’!  beg  to  observe? that  ta  X 
under ^ thfdirSehTn  ,b  Pfen  T"™"1,  1 «'“11  ">7  utmost  endeavour  to  l,.,e  that  portion 

rater  and  NavyBo“‘1  » ‘he  best,  and  at  the  same  time  the  most  economical 

torder  tha?  the  whSfe  m T ^ 5™"!  “S“‘?”ce  “ ”7  P»*«  » the  other  part  of  the  scheme  also, 
may  not  be  real, td  J "n4erel1  C°mplele:  andi”  ,his  1 trust  lhal  ">7  gloomy  progo.slie.dons 

m m,U  iron.  Lori  Viscount  Melville,  K.  T.,  1 h“Ve'  ’HK  Eon1e. 

ore.  Sj-c, 


Gentlemen,  Admiralty,  March  7,  1827 

of  the  SJS £ ! °"  h’J  Sura  lat,e'y  t0  London-  Pressed  a letter  to  the  Navy  Board,  with  plans 
the sanction ^ at  Leilh>  and  1 have  110  doubt  that  the  Navy  Board,  under 
acquiesced  in  bv  Mr  PhT™  ^ W ap-move  of  bls  suggestions;  I believe  also  that  they  have  been 

Commissioner  cf“e'haibSurtd1dooLPreSU'"‘’  ‘he  P'anS  be  '"“wi*  transmitted  to  the 

which'l^end'h^BwifK ' 0 Same  l?  ac1ua'nt  y°«  that  Mr.  Rennie  has  addressed  a letter  to  me,  of 

Leith  Harbour  from  tsj3  to^etbeI  witb  tbe  P'an  which  accompanied  it  for  an  entrance  to  the 
those  documents  with  as littted  1 reco™mend  to  y°u  to  take  the  necessary  steps  for  submitting 
As  far  aTthe  nT? 7 a 1 dela7  as  may  be  practicable,  to  the  Commissioners, 
ence  in  favour  of  Mr  P ePar(meat  18  concerned,I  have  no  hesitation  in  expressing- my  decided  prefer- 
which  would  he  afforAe  f?in'eS-k^  ^n’uan^  COns'der*nSi  not  only  the  greatly  increased  accommodation 
propos^  service’  but  als«  the  saving  of  expense  in  erecting  the 

for  the  public  to  contribute  1 * wba)fwabs  of  the  naval  yard,  it  would  be  an  advantageous  arrangement 
the  fe  r r y Tr  us  tee  s°  thou  thavr!?  ‘^rds  Ration  of  Mr.  Rennie’s  plan.  As  far  also  as  regards 

by  Mr  Rennie  thev  murht  ^ no*  be  able  to  afford  anything  approaching  to  the  sum  mentioned 
When diSp°Sed  *°  Sive  tnaterial  distance, 
those  who  though  with  m ,i  6'  f Harbour  was  suggested  and  urged  a few  years  ago,  I was  one  of 
into  efffet  tS  In  Vf  tCl^C\^0Ded  entirely-  o"  account  of  its  expense,  any  idea  of 
when  there  was  brouo-ht  fnrw  rl  , S*i!ate  ^r#  Jennie  for  an  entrance  at  Newhaven,  more  especially 
beyond  the  means  tb-Tt  mio-hf3  -iif1  lime  a P*an  greatly  inferior  in  point  of  expense,  and  not 

is  materially  altered  •'  the  NBlrith°Utidl®Cl!'ty  be  Provided  for  its  execution.  Now,  however,  the  case 
Council  of  Edinburo-'h  and  *^haven  P,an  IS  brought  within  a compass  which  ought  to  induce  the  Town 
and  thereby  iinnrove  the  h 1 meraba“ts  and  trilders  of  Leith  to  make  an  effort  for  its  accomplishment, 
proposed6 bv  . a the  S^test  Pra^cable  extent;  while  the  expense  of  the  plan 

be  obtained7  whether  ft  will  machas  to  render  >t  very  problematical,  even  if  the  money  can 

that  improvement  It  m»ot  1 T outwei£b  tbe  very  limited  benefit  which  could  be  derived  from 

the  expense  of  thp  -aS°  leco  ected>  tbat  independently  of  any  difficulty  in  providing  for 

mU*  inSfMd  beyOTd  ^r-  Chapman’s  estimate,  the  same 
that  portion  of  tbe  wnrlrft  it,0  thewester“  Pier-  When  I underiookon  behalf  of  the  public  to  execute 
man’s  estimate  and  with  r f ^ expfns®  °{  tl,e  Naval  department,  it  was  on  the  footing  of  Mr.  Chap- 
> e erence  to  the  benefit  which  we  should  derive  from  the  exclusive  use  of  the 
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western  pier,  and  from  the  shelter  it  would  afford  to  the  landing-  of  boats  from  ships  in  the  roads. 
Even  if  the  expense  beyond  the  original  estimate  had  been  double,  it  might  have  been  submitted  to; 
but  now  when  we  are  told  that  we  must  be  prepared  to  meet  an  expense  five  times  as  great  as  that 
estimate,  I do  not  feel  myself  at  liberty  on  behalf  of  the  public  to  embark  in  any  such  undertaking. 
We  are  bound  to  perform  what  we  have  engaged  to  do,  and  to  that  extent  I am  willing  to  go,  or  even 
as  already  stated,  to  double  the  amount,  but  I cannot  undertake  what  is  now  proposed.  If,  therefore, 
the  western  pier  is  to  he  erected  on  the  plan  recommended  by  Messrs.  Rennie  and  Chapman,  the 
excess  beyond  what  the  Navy  ought  reasonably  to  he  called  upon  to  contribute  must  be  provided  from 
other  sources. 

I have  in  the  former  part  of  this  letter  recommended  to  you  to  bring  this  whole  matter  as  soon  as 
possible  under  the  consideration  of  the  Commissioners,  because  if  the  plan  of  a canal  from  Newhaven 
is  adopted,  and  Mr.  Chapman’s  scheme  to  be  abandoned,  a new  Act  of  Parliament  will  be  necessary. 
On  the  other  hand,  if  the  latter  plan  is  to  be  adhered  to,  immediate  steps  ought  to  be  taken  to  supply 
the  funds  that  will  be  required  beyond  the  original  estimates. 

I am,  &c., 

Captain  Boswell,  R.N.  Melville. 

Robert  M‘Nair,  Esq. 

John  Day , Esq . 


No.  2. 

Report  relative  to  the  formation  of  a Harbour  and  Wet  Doch  at  Trinity,  on  the  South  Side  of  the 
Frith  of  Forth,  near  Edinburgh,  by  Thomas  Grainger  and  John  Miller,  London. 

Edinburgh,  January  ],  1835. 

The  improvement  of  the  harbour  of  Leith  is  a subject  which  has  long  and  anxiously  engaged  the 
attention  of  the  Lord  Provost,  Magistrates,  and  Council  of  the  city  of  Edinburgh,  to  whom  the  sole 
direction  of  the  affairs  of  that  port  was  intrusted,  prior  to  the  establishment  of  the  Leith  Dock  Commis- 
sion in  1826,  and  in  whom  the  management  of  its  revenues  is  still  invested.  None  of  the  attempted 
ameliorations  of  the  town  council,  however,  having  proved  of  any  permanent  benefit,  the  matter  has 
been  taken  up  by  the  public ; and  various  schemes  have  been  brought  forward,  either  for  remedying 
the  natural  defects  of  the  present  harbour,  or  for  supplying  its  deficiences,  by  the  establishment  of  another 
in  a more  favourable  situation.  The  undertaking  which  is  the  subject  of  this  Report  is  regarded  by 
some  as  likely  to  become  a rival  to  the  port  of  Leith,  and  by  others  (as  we  think  with  more  justice),  as 
a necessary  appendage  to  it,  which  is  loudly  called  for  by  the  altered  and  still  rapidly  changing  shipping 
trade  of  the  country.  Before  entering  upon  the  immediate  object  of  this  Report,  it  may  not  be  out  of 
place  to  consider,  shortly,  the  additions  and  alterations  which  have  been  made  at  the  port  of  Leith,  since 
the  beginning  of  the  last  century,  and  to  inquire  how  far  the  advantages  arising  from  them  have  been 
commensurate  with  the  great  sums  which  have  been  expended  in  their  completion.  About  the  year 
1700,  a general  notion  seems  to  have  been  entertained  (and  the  same  ideas  are  still  but  too  prevalent), 
that  the  extension  of  the  pier,  and  the  erection  of  dams  on  the  river  near  Leith  Mills,  would  remedy 
every  existing  evil,  and  afford  all  the  accommodation  required.  Accordingly,  we  find  that,  in  1710,  a 
petition  was  presented  to  Queen  Anne  by  the  Magistrates  and  Council  of  Edinburgh,  to  obtain  a sur- 
vey of  the  harbour  of  Leith,  and  a grant  of  money  for  its  improvement.  In  consequence  of  this  petition, 
two  members  of  the  Navy  Board,  and  three  of  the  Trinity  House  of  London,  were  sent  to  survey  the 
shores  and  harbour  on  both  sides  of  the  Frith  of  Forth,  but  particularly  the  harbour  of  Leith,  and  the 
result  was,  a grant  of  30,0001.  for  extending  the  two  piers,  and  making  a sluice  above  the  bridge,  by 
which  it  was  expected  that  the  depth  of  water  on  the  bar,  which  then  varied  from  14  to  17  feet,  would 
be  increased  to  20  feet.*  Since  that  date,  it  is  well  known  that,  independent  of  the  large  sums  which 
the  docks  have  cost,  the  piers  have  been  greatly  extended,  and  other  attempts  to  deepen  and  improve 
the  harbour  have  been  made,  at  a large  expense,  notwithstanding  which,  the  depth  of  water  on  the  bar 
is  still  considerably  short  of  20  feet,  so  that  the  whole  money  which  has  been  laid  out  during  the  last 
century  seems  to  have  done  very  little  good,  and  this  is  the  more  to  be  regretted,  as  it  is  now  used  as  an 
argument  against  the  formation  of  a harbour,  in  another  situation  better  adapted  to  the  wants  and  exi- 
gencies of  the  present  state  of  trade. 

In  179S,  the  magistrates  and  council  of  Edinburgh  consulted  the  late  Mr.  Rennie,  when  be  suggested 
the  formation  of  a new  entrance  to  the  port,  and  gave  a plab  accordingly,  in  which  he  proposed  to 
construct  the  two  docks  which  have  been  executed,  another  nearly  as  large  as  them  both,  immediately 
to  the  westward,  and  an  outer  harbour  with  its  entrance  nearly  opposite  Newhaven,  and  about  230  yards 
to  the  eastward  of  Newlmven  pier.  It  is  understood  that  on  the  two  docks,  the  only  part  of  Mr. 
Rennie’s  plan  which  has  been  carried  into  effect,  upwards  of  300,OOOZ.  have  been  expended.  The  great 
expense  of  this  part  of  the  plan  has  prevented  the  execution  of  the  remainder,  and  from  the  enormous 
debt  for  which  Leith  harbour  and  docks  stand  mortgaged,  there  seems  not  the  least  probability  of  its 
being  ever  carried  farther.  Considering  all  this  expenditure,  we  might  naturally  expect  to  find  Leith 
harbour  one  of  the  finest  in  the  country  ; how  much  it  is  the  reverse,  every  one  knows ; its  deficiencies, 
however,  are  but  the  consequence  of  contending  against  insurmountable  natural  obstacles,  and  of  over- 
looking or  disregarding  the  general  advantage  of  the  trade  and  navigation  of  the  country,  for  the  pur- 
pose of  benefiting  or  preserving  some  insignificant  local  interests. 

But  notwithstanding  all  the  money  which  has  been  already  fruitlessly  expended,  there  are  still  many 
to  be  found  who  contend  that  there  is  nothing  to  prevent  the  present  harbour  of  Leith  being  made  suf- 

* Excerpt  from  minutes  of  Council  of  the  City  of  Edinburgh,  30tli  August,  1710:  “ It  is  necessary,  for  preventing  of 
mistake,  to  observe,  that  the  Report  made  by  those  who  were  especially  employed  by  the  Lord  High  Admiral,  takes 
th  tv  l^at  tlle  water>  wlieu  they  were  there,  did  only  rise  above  the  bur  of  Leith  fourteen  foot ; whereas,  that  Report  from 
the  Trinity  House  at  Leith,  subscribed  by  the  whole  members,  bears,  that  the  water  rises  fifteen,  sixteen,  and  seventeen 
7?°h  both  which  are  true  ; and  the  reason  of  the  seeming  difference  is,  because  when  the  gentlemen  who  were  sent  from 
the  Admiralitie,  visited  that  harbour  in  May  last  (1710),  when  there  had  been,  as  it  happens  sometimes,  a long  tract  of 
easterly  winds,  which  had  sent  in  a great  deall  of  sand  upon  the  bar,  and  which  the  carrying  out  of  the  peer,  according  to 
oth  opinions,  will  certainly  occasion  and  raise  the  water  to  twenty  foot,  which,  it’s  presumed,  will  be  sufficient  for  the 
of  her  Mat.  tie’s  largest  ships;  and  what  use  that  may  be  to  the  Government  is  apparent.”  From  the  ,:Plan  of 
j "a'hour  and  Docks  of  Leith,”  dated  1831,  made  out  by  Messrs.  Dali  and  Leslie,  superintendent  and  resident  engineer 
o the  harbour  and  docks,  it  will  be  seen  that  the  depth  of  water  at  high-water  on  the  bar,  at  that  date,  was,  at 

Ft.  In. 


Average  spring-tides  . 17  9 

Average  neap-tides ......13  9 

Average  of  all  tides  . 15  3 
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ficient  for  all  the  wants  of  the  trade.  To  this  subject  we  have  given  the  fullest  consideration,  and  w 
feel  confident  that  we  shall  be  able  to  show,  by  investigations  and  surveys  made,  nut  only  by  ourselves6 
but  by  almost  every  scientific  engineer  whose  attention  has  been  directed  to  it,  that  all  has  been  done  for 
Leith  which  can  be  done,  consistently  with  that  economy  which  is  due  to  the  shipping  interest  of  the 
country. 

We  have  already  seen  that  the  late  Mr.  Rennie  condemned  the  present  approach  to  Leith  harbour 
by  proposing  another  near  Newliaven  ; but,  according  to  Dali  and  Leslie’s  chart,  even  the  Newhaven 
entrance  would  not  have  been  sufficient  for  the  present  trade,  there  being,  at  the  spot  which  Mr.  Rennie 
contemplated  as  the  seaward  termination  of  the  piers,  only  one  foot  of  water  at  low  water,  besides  which 
the  ground  in  the  offing  is  foul.  ’ 

Subsequently,  Mr.  Chapman,  engineer,  was  consulted,  and  according  to  his  advice,  the  eastern  pier 
was  extended,  and  some  other  additional  works  were  executed,  which  in  all,  we  believe,  cost  somewhere 
about  28,000/.  How  far  the  advantages  derived  from  these  additions  have  been  adequate  to  the  expense 
we  shall  leave  to  those  connected  with  the  harbour  to  determine. 

In  June  1828,  the  late  Mr.  Telford,  by  order  of  Government,  inspected  the  harbour  of  Leith,  when 
he  recommended  that  a back-water  pier  should  be  constructed,  with  a range  of  beacons  along  the  present 
entrance  channel  from  the  then  pier-head,  by  doing  which  lie  evidently  did  not  expect  that  the  harbour 
would  be  very  materially  altered,  but  only,  as  he  expresses  it,  that  “ it  would  render  Leith  as  perfect  as 
its  localities  admit  of.”  In  fact,  Mr.  Telford  must  have  been  satisfied  that  accommodation  could  not  be 
obtained  at  Leith  for  steam-vessels  at  any  moderate  expense,  for  he  recommends  that  a landing-place  of 
masonry,  100  yards  in  length,  should  be  constructed  about  400  yaidsfrom  the  present  pier-head  of  New- 
haven, and  connected  by  means  of  stone  piers  with  a gangway  of  timber.  This  plan  was  estimated  at 
upwards  of  38,000/.,  but  it  was  only  intended  as  a landing-place,  and  not  as  a harbour,  within  which 
steam-vessels,  or  others  of  a larg-e  class,  could  lie  in  safety. 

The  possibility  of  improving  Leith  harbour  has  been  frequently  considered  by  Mr.  Stevenson,  civil 
engineer,  and  in  his  report,  relative  to  a proposed  harbour  at  Granton,  he  says,  “ That  the  orio-inal  attrac- 
tion to  Leith,  as  the  port,  was  evidently  the  outfall  of  the  river  of  that  name  ; but  the  extensive  flat  which 
covers  the  entrance  to  the  harbour  seems  to  render  abortive  every  effort  for  its  improvement.  In  order 
to  obtain  a depth  of  12  feet  water  at  low  water,  spring-tides,  the  piers  at  Leith  would  require  to  be  ex- 
tended about  a mile  seaward  of  high-water  mark.  The  inconvenience  which  would  attend  communi- 
cating with  vessels  at  the  low-water  extremities  of  such  extensive  piers,  together  with  the  difficulties,  and 
in  certain  states  of  the  weather,  the  impossibility  of  hauling  vessels  along  them,  as  well  as  the  expense 
of  executing  works  of  that  magnitude,  render  the  improvement,  of  the  entrance  to  Leith  harbour  a very 
hopeless  undertaking.”  Mr.  Stevenson,  accordingly,  proposes  that,  instead  of  improving  Leith  harbour, 
an  entirely  new  one  should  be  made  at  Granton,  of  which  we  shall  hereafter  take  notice. 

In  September  last,  Mr.  Cubitt,  civil  engineer,  London  (by  the  direction  of  Government),  made  a sur- 
vey of  the  south  shore  of  the  Frith  of  Forth,  between  Leith  and  Granton,  and  he  also  concurs  with  the 
eminent  engineers  who  preceded  him  in  thinking  that  the  accommodation  which  the  trade  of  the  port 
requires  cannot  be  obtained  by  improvements  on  the  harbour,  and  recommends  that  a new  entrance  should 
be  made  immediately  to  the  east  of  Newhaven  pier,  and  almost  precisely  opposite  the  place  recommended 
by  Mr.  Rennie  for  that  purpose  thivty-six  years  ago. 

Still  more  recently  a plan  and  report  have  been  published  by  Mr.  Anderson,  civil  engineer,  who  says, 
in  reference  to  this  subject,  “It  is  matter  of  public  notoriety  that  the  port  of  Leith  can  never,  from  its 
present  entrance,  be  more  than  merely  a tidal  harbour,”  and  that  “ the  situation  of  the  pier  and  natural 
causes  combine  to  preclude  the  possibility  of  its  ever  being  made  a low-water  harbour  by  the  present 
channel.  It  may,  indeed,  be  possible,  at  an  enormous  expense,  to  extend  the  pier  seaward  to  the  deep 
channel  of  the  Forth,  but  no  artificial  means  can  overcome  the  natural  obstacles,  either  by  deepening 
the  channel  of  the  river  Leith  along  the  pier,  or  keeping  its  course  free.  The  immense  shoal  of  sand, 
which  extends  over  a space  of  nearly  five  miles  from  Newhaven  pier  to  the  east  of  Portobello,  and 
reaches  seaward  beyond  the  Martello  tower,  is  continually  shifting,  and  would  soon  fill  up  any  excava- 
tion of  the  channel  of  the  river  Leith.  That  river  itself,  besides,  in  time  of  flood,  continually  brings 
down  a great  quantity  of  alluvial  soil  which  accumulates  and  is  deposited  at  its  junction  with  the  waters 
of  the  Frith,  thus  forming  a bar  across  the  channel  and  fairway  of  the  harbour,  which  it  is  impossible 
for  any  works  of  art  to  prevent  or  remove.” 

It  is  hardly  necessary  to  bring  forward  any  more  evidence  to  show  that  low-water  accommodation 
cannot  be  obtained  at  Leith  : nevertheless,  we  cannot  but  advert  to  an  excellent  letter,  nddressed  by 
Captam  J.  D.  Boswall,  R.N.,  to  the  proprietors  of  steam-boats  connected  with  the  Frith  of  Forth,  in 
which  he  says,  “ If  a low-water  pier  could  be  had  at  Leith,  it  would  he  of  the  utmost  importance  to  that 
port,  and  add  greatly  to  its  prosperity,  by  admitting  steam-vessels,  as  well  as  sailing  packets,  ferry- 
boats, and  pinnaces,  to  arrive  and  depart  at  all  times  of  the  tide.  This,  however,  cannot  be  accomplished, 
and  Leith  harbour  must  for  ever  remain  a dry  one,  until  sufficient  funds  can  be  collected  for  carrying 
the  present  extension  of  the  east  pier  beyond  the  bar  into  deep  water,  as  nature  has  thrown  difficulties 
in  the  way  of  constructing  low-water  piers  there,  except  at  the  enormous  expense  which  it  must  neces- 
sarily require  to  carry  them  into  the  deep  channel  of  the  Frith. 

Here,  then,  is  a list  of  scientific  men,  who,  however  they  may  differ  in  some  points,  yet  all  agree  in 
this,  that  low-water  accommodation  cannot  be  had  at  Leith,  and  that,  although  such  vast  sums  of 
money  have  been  expended,  no  material  increase  in  the  depth  of  water  has  been  obtained  since  the 
reign  of  Queen  Anne.  No  one  can  doubt  that  if  we  wish  to  maintain  even  our  present  trade,  low-water 
accommodation  must  he  immediately  provided,  more  especially  if  Edinburgh  and  its  vicinity  are  to 
become  the  seat  of  manufactures. 

Mr.  Cubitt,  in  his  report  states,  “ That  the  trade  of  the  port  is  done  by  means  of  vessels,  the  average 
of  the  whole  of  which  is  under  80  tons,  I believe  nine-tenths  of  the  whole  under  100  tons.”  The 
reason  is  obvious.  The  harbour  will  not  admit  oflarger  vessels,  and  until  a harbour  fit  for  the  reception 
of  such  be  provided,  no  material  change  could  be  expected.  But  what  is  the  fact  ? In  spite  of  every 
disadvantage,  numerous  steam-vessels  of  the  largest  class  are  now  employed  in  the  Leith  and  London 
and  north  of  Scotland  trade,  although  goods  and  passengers  are  in  all  weathers  exposed  to  the  dangers 
and  inconvenience  of  open  boats,  and  the  vessels  themselves  (among  which  there  are  some  of  the  finest 
perhaps  in  the  world)  must  anchor  in  the  roads,  without  any  shelter,  except  what  is  afforded  by  Incbkeith. 
Only  two  of  the  large  class  steam-vessels  are  brought  into  Leith  harbour,  (and  these  take  the  ground  at 
every  tide,  aud  are  unable  to  sad  except  at  nearly  high  water.)  None  of  the  others  have  any  connexion 
with  Leith,  but  make  what  use  they  can  either'  of  the  Trinity  Chain-pier  or  Newhaven  Pier,  aud  even 
the  ferry  steam-boats  are  frequently,  from  want  of  water,  preyented  from  landing  their  passengers  at 
Newhaven  Pier. 
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While  all  admit  the  propriety,  or  rather  the  necessity,  of  some  remedy  to  the  evils  attending  the 
harbour  of  Leith,  and  of  procuring  sufficient  accommodation  somewhere  in  the  vicinity  of  Edinburgh, 
vet  there  is  considerable  diversity  of  opinion  as  to  the  most  eligible  situation  for  the  new  works.  In 
February  last  a plan  and  report  of  a harbour  at  Trinity  were  prepared  by  us.  Since  then  various 
other  projects  have  been  brought  forward,  and  very  considerable  discussion  on  the  subject  has 
taken  place,  but  we  are  still  convinced  that  Trinity  is  decidedly  the  best  situation  for  constructing  a 
harbour  capable  of  affording  all  the  accomodation  for  an  extensive  trade  in  the  vicinity  of  Leith.  The 
only  alteration  which  we  would  now  propose  on  our  original  plan,  is  a reduction  of  the  extent  of  the 
accommodation,  by  which  the  expense  will  also  be  considerably  reduced.  While  we  do  this, 
we  are  still  satisfied  that  the  plan  now  submitted  will  give  sufficient  accommodation,  not  only  for  the 
existing  trade,  but  for  a very  considerable  increase.  In  our  former  Report  we  staled  our  conviction 
that  Trinity  was  the  best  situation  for  the  harbour.  It  may  be  said  that,  having  been  professionally 
engaged  in  preparing  plans  for  a harbour  at  Trinity,  it  becomes  our  duty  to  support  that  situation; 
but  to  this  we  would  answer,  that  having  farther  examined  the.  coast,  with  the  whole  plans  which  have 
been  submitted  by  others  to  the  public,  and  maturely  considered  the  subject  in  all  its  bearings,  we  are 
perfectly  convinced  that,  all  circumstances  taken  into  account,  Trinity  is  decidedly  the  best  situation. 
Referring  to  the  map  of  the  coast,  which  accompanies  this  Report,  it  will  he  seen  that  a sand-bank 
begins  near  Musselburgh,  and  terminates  to  the  west  of  Leith  Harbour  and  near  Newhaven  Pier,  a dis- 
tance of  upwards  of  six  miles;  and  that  another  commences  to  the  eastward  of  Caroline  Park,  and  ter- 
minates about  the  Hound  Point,  near  Queensferry,  a distance  of  upwards  of  four  miles,  leaving  a clear 
space  or  bay,  free  from  sand,  at  the  bottom  of  which  Trinity  Chain-pier  and  the  site  of  the  proposed 
harbour  are  situated.  The  situation  is  therefore  away  from  the  sand-bank,  and  the  bottom  being  gene- 
rally composed  of  firm  blue  clay,  is  admirably  adapted  for  the  construction  of  extensive  and  durable 
works.  But  besides  deep-water  is  as  close  to  the  shore  at  Trinity,  if  not  closer,  than  at  any  other  place 
between  the  two  sand-banks,  and  there  is  no  foul  ground  near  it.  Leith  roads  too  are  almost  right  offy 
hut  rather  to  the  east;  and  the  south  channel,  where  there  is  excellent  anchorage,  is  broader  off  Trinity 
than  at  the  immediate  roads,  and  a vessel  has  abundanceof  sea-room  between  the  anchorage  ground  there: 
and  the  dangerous  flats  at  the  head  of  the  south  channel  near  Cramond  and  the  Mickry  Isles.  The 
proposed  harbour  is  within  2,200  yards  of  the  Custom-house,  or  the  lower  drawbridge,  which  may  per- 
haps be  taken  ns  the  centre  of  Leith,  with  which  a direct  communication  can  easily  he  formed  by  means 
of  a perfectly  level  road,  (or  railway,  should  such  be  found  requisite,)  at  a very  trifling  expense.  As 
regards  Leith,  the  warehouses  and  places  ofbusiness  would  be  brought  as  near  to  the  same  depth  ol  water 
as  they  could  he  by  the  extension  of  the  present  pier.  As  regards  Edinburgh,  assuming  the  Register- 
office,  as  being  nearly  the  centre  of  business,  Trinity  is  almost  as  near  as  Leith,  and  if  the  south  end  of 
the  Earthen  Mound  be  taken,  it  is  quite  as  near,  a straight  line  being  measured  between  the  points  ; but, 
by  the  existing  roads,  the  shore  at  Trinity  is  the  nearest  to  the  Earthen  Mound.  As  a ferry  station  we 
consider  Trinity  to  be  the  best  which  can  he  obtained  on  the  south  side  of  the  Frith,  considering  depth  of 
water,  with  the  vicinity  to  Edinburgh,  Leith,  and  the  populous  country  to  the  east.  These  are  the 
principal  reasons  for  the  adoption  of  Trinity  as  a situation  for  a harbour,  and  we  are  confident  that,  upon 
full  investigation,  they- will  be  found  satisfactory  to  every  candid  inquirer. 

In  proposing  a harbour  for  the  accommodation  of  large  vessels,  we  consider  a wet  dock,  in  which  they 
can  be  always  kept  afloat,  essentially  necessary,  as  every  one  must  be  aware  how  much  it  strains  a 
heavy  vessel  when  it  is  allowed  to  ground,  especially  steam-vessels  of  the  larger  classes.  What  we  pro- 
pose, therefore  (referring  to  the  annexed  plan!,  is  to  construct  a wet  dock,  containing  18^  acres,  and 
affording  inner  wharfage  to  the  extent  of  3,540  feet,  and  in  such  a form  as  will  admit  of  the  construc- 
tion of  jetties,  so  as  to  allow  the  extent  of  wharfage  to  be  increased,  should  trade  at  any  future  period 
render  such  additional  accommodation  necessary.  The  dock  to  be  entered  by  a double  gate  lock,  250 
feet  in  length  by  60  feet  in  width,  which  is  of  sufficient  dimensions  for  the  admission  of  a ship  of  the  line, 
or  a steam-vessel  of  the  very  largest  class.'1'  The  double  gates  admit  the  passage  of  vessels  at  all  times, 
when  there  is  sufficient  water  on  the  outside  to  float  them,  and  which  at  low  water  of  spring-tides  will 
not  be  less  than  10  feet,  and  of  neap-tides  about  14  feet.  The  entrance  will  be  protected  by  a substan- 
tially-built break- water,  1,200  feet  long,  founded  in  11  feet  water  at  the  lowest  ebb  of  spring-tides,  and 
■which,  with  two  check  piers  built  upon  arches,  each  270  feet  long,  will  secure  an  outer  harbour  710  feet 
long  by  500  feet  wide.  The  points  of  the  breakwater  will  project  200  feet  on  either  side  beyond  the 
points  of  the  check  piers,  and  it  will  be  constructed  in  such  a manner  as  to  admit  of  vessels  being  laid 
along  its  inside  wall.  Within  this  harbour,  and  on  the  east  side  of  the  lock,  it  is  proposed  to  construct 
a low-water  landing-slip  or  inclined  plane,  by  which  passengers,  cattle,  carriages,  or  any  kind  of  mer- 
chandize, could  be  landed  or  embarked  with  the  greatest  facility,  at  all  times  of  the  tide.  The  quay,  in 
which  the  landing-slip  is  made,  to  be  324  feet  long,  and  a quay  of  the  same  extent  on  the  west  side  of  the 
lock,  which,  with  the  cheek  piers,  will  give  every  accommodation  and  facility  for  the  landing  or  discharging 
the  cargoes  of  steam-vessels  of  even  the  largest  class,  while  those  which  may  have  to  wait  their  time  of 
sailing  can  be  drawn  up  along  the  breakwater  or  anchored  within  the  harbour.  For  the  accommodation 
of  the  ferry  steam-vessels  and  others,  which  are  confined  more  to  the  passenger  trade  of  the  Frith,  it  is 
proposed  to  have  landing-places  on  the  outside  of  the  harbour,  by  which  means  they  will  be  enabled  to 
run  as  readily  out  and  in  as  they  can  do  now  at  the  Chain-pier,  with  the  additional  advantage  of  being 
completely  sheltered  by  taking  the  eastern  or  western  side,  so  as  to  suit  the  weather  in  the  Frith.  It  is 
proposed  to  make  the  two  piers,  which  form  the  east  and  west  sides  of  the  dock,  90  feet  wide,  to 
admit  of  a wall  being  built  on  either  for  enclosing  the  dock  and  its  wharf  ground  ; the  interior  wharf 
grounds  on  either  side  of  the  basin  or  dock  to  be  50  feet  broad,  leaving  a width  of  36  feet  on  the  outside 
of  the  walls  for  the  purpose  of  forming  a carriage-way  and  footpath  for  the  use  of  the  trade  of  the 
outer  harbour.  By  this  means  the  trade  of  the  dock  and  harbour  may  be  kept  perfectly  distinct,  and 
at  the  same  time  each  will  be  sufficiently  accommodated.  In  the  construction  of  the  dock  it  is  pro- 
posed that  the  south  or  land  side  should  he  carried  out  to  about  the  low-water  mark,  leaving  a clear 
space  of  ground  380  feet  broad,  as  store  ground;  and  again,  between  the  dock  and  the  outer  harbour, 
it  is  proposed  to  leave  a space  of  ground  350  feet  broad,  for  the  purpose  of  affording  room  for  a coal 
yard,  and  for  what  other  accommodation  may  be  required  for  the  trade  of  tbe  outer  harbour.  It  is 
also  proposed  to  erect  two  lighthouses,  with  cranes  and  other  conveniences. 


* The  entrance  lock  of  the  Earl  Grev  Dock  at  Dundee,  which  was  opened  a few  weeks  ago,  and  which  admits  the 
Dundee  and  London  steam-ships,  is  210  feet  long  and  55  feet  wide.  These  ships  measure  50J  feet  over  the  paddle- 
boxes,  180  feet  from  inside  of  sternhead  and  taffrail.  192  over  taffrail  and  figurehead,  and  240  feet  over  jib-boom  and 
gaffend. 
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From  soundings  carefully  taken  by  us,  and  which  agree  very  nearly  with  those  marked  on  Dali  a d 
Leslie’s  excellent  chart  of  the  coast  adjoining  Leith,  we  find  that  there  will  be  a natural  depth  % 
water  in  the  outer  harbour  at  the  lowest  ebb  of  spring-tides  (and  which  is  assumed,  as  in  Dali  and 
Leslie’s  chart,  at  one  foot  nine  inches  below  the  level  of  the  sill  of  the  docks  at  Leith,)  varying  fr 
10  feet  at  the  dock  gates  to  11  feet  1 inch  at  the  side  next  the  breakwater.  It  is  proposed  that  th" 
wet  dock  should  be  excavated,  so  as  to  give  it  the  same  as  the  natural  depth  at  the  gates,  which  is  io 
feet  under  low-water  mark.  The  average  rise  of  spring-tides  is  18  feet  6 inches,  so  that  in  the  oute 
harbour  there  will  be  a depth  of  water  at  high  water  from  28  feet  6 inches  on  the  one  side  to  29  fe  t 
7 inches  on  the  other,  while  in  the  dock  there  will  he  28  feet  6 inches,  a depth  sufficient  not  only  for 
every  trading  purpose,  but  for  the  largest  of  His  Majesty’s  ships  frequenting  the  Northern  Seas  * 
Having  now  described  the  nature  of  the  works  which  we  propose  should  be  constructed  at  Trinitv 
we  have  next  to  point  out  some  of  the  advantages  which  the  proposed  plan  will  have  over  any  other 
yet  laid  before  the  public.  Those  who  have  paid  any  attention  to  the  construction  of  harbours  will 
have  found  that  there  are  two  great  objects  to  be  attended  to ; the  one  is  to  obtain  sufficient  shelter 
the  other  is  to  prevent  silting  ; but  it  often  happens  that  while  there  has  been  great  care  in  attaining 
the  former,  the  latter  has  been  overlooked,  and  indeed,  in  many  cases,  what  has  been  done  to  provide 
a sufficient  shelter  turns  out  to  be  the  very  means  for  promoting  the  silting,  and  this  is  especially  the 
case  when  harbours  are  constructed  in  a tide-way.  Having  these  two  objects  distinctly  in  view  in 
making  out  the  plans  of  the  proposed  harbour  at  Trinity,  we  flatter  ourselves  that  we  have  succeeded 
in  arriving  at  a plan  which  will  be  found  not  only  to  give  sufficient  shelter,  but  that,  though  in  a tide- 
way, the  water  will  rather  have  a tendency  to  deepen  than  to  silt  up.  To  say  nothing  of  the  expense, 
we  have  great  objection  to  obtain  depth  by  dredging  where  it  can  be  obtained  otherwise,  as  it  very 
seldom  happens  that  the  dredged  depth  can  be  preserved,  'except  by  continual  recurrence  to  the  same 
means.  A dredged  depth  may  be  maintained  without  much  trouble  when  the  trough  which  is  dredged 
is  parallel  or  nearly  so  to  the  run  of  the  tide,  or  it  may  even  be  maintained,  though  less  likely,  when 
the  trough  is  across  the  tide-way,  provided  the  tide  he  allowed  to  sweep  on  without  the  least  interrup- 
tion ; but.  it  must  be  evident  that  in  the  trough  there  must  be  still  water,  and  wherever  this  is  the 
case,  silting  must  to  a greater  or  less  degree  take  place.  On  reference  to  the  plan,  it  will  be  observed 
that  the  outer  harbour,  whicli  of  course  is  open  to  the  flux  and  reflux  of  the  sea,  is  laid  down  so  as  to 
be  parallel  to  the  run  of  the  tide,  and  the  check  piers  being  built  upon  arches,  the  stream  either  way 
will  flow  through  it  without  the  slightest  interruption.  As  the  run  of  the  water  between  the  shore  and 
the  check  piers  will  be  obstructed,  it  will  naturally  proceed  along  the  sides  of  the  dock,  inclining 
towards  the  outer  harbour,  and  the  openings  of  the  check  piers  (being  the  first  outlets),  will  have  a ten° 
dency  to  increase  the  current  through  the  harbour,  and  consequently  to  increase  the  depth  of  water. 
That  this  will  be  the  effect  we  think  is  so  evident  as  scarcely  to  need  proof;  but  if  any  were  required, 
the  additional  depth  which  has  been  gained  at  the  Trinity  Chain-pier,  in  circumstances  nearly  similar 
to  those  which  we  are  now  supposing,  would  be  sufficient  for  our  purpose.  Before  the  construction 
of  that  pier,  we  understand  that  the  depth  of  water  at  the  spot  where  it  now  terminates  was,  as  it  is 
still,  a little  farther  out,  five  feet  four  inches,  but  in  consequence  of  the  slight  interruption  which  the 
piles  at  the  head  have  given  to  the  fair  run  of  the  tide,  and  by  causing  it  to  flow  past  their  sides  with 
a certain  increased  rapidity,  the  water  has  deepened  to  six  feet  eight  inches,  being  an  increase  of  one  loot 
four  inches.  We  would  have  been  satisfied  could  we  have  shown  that  the  depth  had  not  been 
lessened,  but  it  is  still  more  satisfactory  to  find  that  it  has  increased. 

We  have  been  at  great  pains  in  preparing  an  estimate  of  the  whole  of  the  foregoing  works;  and  in 
is,  as  well  as  in  the  planning  of  the  harbour,  we  have  had  the  aid  of  the  experience  of  Mr.  Gibb, 
£1V‘  eijg'lneer,  so  well  known  as  the  most  eminent  contractor  in  this  country,  and  who  assisted  Mr. 
e ora,  when  employed  by  Government,  in  1828,  in  making  the  survey  for  the  improvement  of  Leith 
ar  our,  and  the  Mid  Lothian  and  Fife  Ferries.  The  amount  of  the  whole  is  179,129/.,  making  large 
a owances  for  contingencies.  It  is  unnecessary  to  give  the  details  here,  but  we  consider  it  proper  to 
state,  that  they  have  been  prepared  with  the  view  of  being  laid  before  a Committee  of  the  House  of 
omrnons,  where,  as  a matter  of  course,  they  will  undergo  the  strictest  scrutiny.  We  may  also 
mention  that  the  estimates  Jiave  been  made  up,  calculating  on  the  works  being  done  in  the  most 
approved  manner;  all  the7walls,  both  outer  and  inner,  being  of  substantial  masonry,  of  sufficient 
s reng  h to  resist  the  action  of  the  heaviest  seas.  The  breakwaker  is  in  like  manner  of  the  strongest 
ormation,  and  we  have  admitted  no  stone  casings  or  clay  nucleus  into  any  part  of  the  works. 

« . “ving  now  described  the  proposed  works,  we  shall,  before  concluding  this  Report,  shortly  inquire 
Th  u_com.faratlve.mer^s  °f  the  different  plans  which  have  been  submitted  to  the  public. 

. w in  r r,u  1S  j 4 °f tbe  Mr.  Rennie,  which,  however  well  it  might  have  been  adapted 

. . s a e ot  tbe  .trade  at  the  time  when  it  was  proposed,  when  steam-vessels  were  unknown, 

allude  to  jj”6'1118  sulted  to  at  present,  and  we  therefore  consider  it  needless  to  do  more  than 

'“te  Mr'  Telf?r?  c,ome5  "ext  i"  order,  ,„a  he  seems  lo  ha7e  considered  Leith  ns  hopeless;  he, 
ll,E  Newh»»en  pier  should  be  extended  as  a landing-place  for  a ferry 
d'd  not  contemplate  the  formation  of  an  extensile  harbour.  In  a Report  to 
wLhl™  l115  Majesty’s  Woods  and  Forests,  dated  12tll  April  last,  after  pointing  out 

l j-  . d urntisland  as  the  points  most  advantageously  situated  on  the  Frith  for  steam-boat 
^£’1.  S,-ln/eSa^  t0,.Trin%>  that  from  its  being  “ adjacent  to  Newhaven,”  it  “ will  be 
Mr  r al“  iond'ng-place  to  connect  with  Burntisland.” 

TV*  ®ePle™bf  last>  Save  a plan  and  report,  which  we  formerly  noticed.  Mr.  Cubitt,  in 
° J wLu*  • ^ D.0ft  availabIe»  proposes  “ to  include  all  the  space  between  the  western  dock 
cnt„n„  , ,ven  P'fr  Wltb  dr7  rubble  stone  breakwaters,  or  piers,  as  shown  in  the  plans,  with  an 
r eea  hem’  iat.a  depth  of  12  feet  low-water  spring  tides;  and  within  the  space  thus 
dredge  0Ut  a chaD,,el  from  12  to  15  feet  deep  below  low-water,  and  of 
hi  dth  ,01‘Lthe  arS'6St  ,ste:lin-ve.ssels  to  leave  or  pass.  By  this  simple  means  will  a harbour 

• , h acCommodation  will  be  made  for  all  the  ferry  packets  and  London  trade,  in  the 
most  economical  manner  possible.” 

£ldtl,at  “m.aacommodation  which  Mr.  Cubitt  proposes  to  afford,  assuming  all  the  data  on 
thW  ba.,Pi  “dS  bB  r;err'olly  oorrect,  is  obtained  by  the  simple  means  of  soending  125,0001,  but 
But  whhn.ol'"  ? ‘ ' ltatinsr  manner,  as  there  is  something  said  about  its  costing  150,0001. 

....  p .P.oin  ln=>  cm*  the  many  inaccuracies  in  the  calculations  upon  which  this  estimate  is  founde  , 
W "S*.1  lls  estim,«etl  prises  are  too  low ; for  instance,  for  dredging  hard  blue  clay  under 

vater,  he  calculates  on  Is.  per  cubic  yard;  now,  it  is  well  known  to  all  who  know  anything  about 
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such  works,  that  it  cannot  be  done  at  this  rate,  and  that  2s.  6 d,  is  much  nearer  the  price  which  should 
have  been  assumed.  There  are  nearly  450,000  cubic  yards  of  this  stuff,  which  would  of  iiseif  increase 
the  estimate  upwards  of  33,000/.  But  admitting  that  his  estimate  is  correct,  we  think  we  can  show  that 
he  has  promised  more  than  could  be  realised.  We  have  laid  down  the  position  of  his  entrance  on  the 
chart  prepared  by  Messrs.  Dali  and  Leslie,  “the  accuracy  of  which,”  says  Mr.  Cubitt,  “ I had  many 
opportunities  of  proving,”  and  we  find  that  at  the  spot  in  question,  instead  of  a depth  of  12  feet,  as  he 
states,  there  are  only  9 feet.  Within  this  entrance  he  speaks  of  dredging  out  a channel  from  12  to  15 
feet  deep,  as  if  3 feet  were  very  material,  and  as  if  a 15  feet  channel  would  not  cost  considerably  more 
than  a 12  feet  one  ; but  let  this  channel  be  either  the  one  depth  or  the  other,  we  would  ask  what  is  its 
use  when  vessels  cannot  get  into  it,  the  entrance  being  only  9 feet?  He  has,  therefore,  even  admitting 
the  whole  of  his  assumed  data  and  calculation,  only  obtained  a channel  leading  to  Leith  dorks  with  9 
feet  water,  so  that  at  low-water  every  vessel  of  any  considerable  burthen  in  it  will  be  aground; 
and  to  what  does  this  channel  lead?  Why.  it  leads  to  Leith  docks,  in  which  there  is  at  average 
spring  tides  oidy  16  feet  9 inches  water,  and  at  average  neap  tides  12  feet  9 inches,  (supposing  that 
the  height  of  the  water  in  the  docks  were  always  the  same  as  that  of  the  previous  tide.)  Mr.  Cubitt’s 
plan  will,  therefore,  do  little  for  the  better  accommodation  of  the  shipping,  and  if  executed,  will  only 
form  one  of  those  temporary  but  expensive  expedients,  which  have  already  proved  so  hurtful  to  the 
commercial  as  well  as  the  pecuniary  interests  of  the  city  of  Edinburgh.  We  object  to  the  principle 
on  which  he  proposes  to  execute  these  works,  and  we  believe  that  we  are  borne  out  by  almost  every 
one  who  has  examined  the  subject,  when  we  say  that  they  would  not  be  of  sufficient  strength  to  resist 
the  action  of  the  sea.  We  also  entertain  strong  objections  to  Mr.  Cubitt’s  plan,  not  only  on  account 
of  the  want  of  breakwaters  to  shelter  the  entrance  from  the  northerly  winds,  but  from  the  impossibility 
of  maintaining  the  depth  even  of  9 feet,  without  the  constant  and  expensive  application  of  dredging 
machines;  as,  from  the  construction  of  the  harbour,  with  a low  sand  bank  near  its  entrance,  every 
tide  will  cause  an  influx  and  deposition  of  sand  aiul  mud,  more  especially  during  easterly  winds,  so 
prevalent  in  this  neighbourhood.  In  a word,  "if  we  were  cnlled  upon  to  give  a design  for  reclaiming 
that  part  of  the  shore,  and  forming  it  into  dry  ground,  as  we  believe  a portion  of  it  was  about  a century 
ago,  we  are  persuaded  that  we  could  not  have  recommended  anything  more  suited  for  the  purpose 
than  the  breakwater  proposed  by  Mr.  Cubitt.  We  consider  it  unnecessary  to  go  further  into  Mr. 
Cubilt’s  plan,  than  generally  to  remark,  that  a good  harbour  cannot  be  obtained  at  the  same  expense 
olf  Newhaven  pier,  or  to  the  east  of  it,  as  it  can  be  at  Trinity,  because  the  ground  offNewhaven  pier, 
and  between  it  and  Leith,  is  shallow  and  foul,  and  we  believe  it  is  understood  that  the  late  Mr. 
Rennie,  on  that  account,  considered  the  Newhaven  pier  as  a failure.  At  Mr.  Cubilt’s  proposed 
entrance,  the  water  is  very  shallow,  and  a depth  of  10  feet  cannot  be  obtained  nearer  the  shore  than 
710  yards,  while  on  the  west  of  the  pier  the  ground  is  clear,  and  the  same  depth  of  water  can  be  got 
within  580  yards  of  the  shore. 

Refore  taking  leave  of  Mr.  Cubitt’s  report,  we  have  to  notice  the  unfair  comparison  in  the  expense, 
which  he  was  pleased  to  make  between  his  proposed  works  and  ours.  The  estimated  expense  of 
Trinity  amounted  to  250,000/.,  including  the  purchase  of  the  shore  ground,  and  all  parliamentary  and 
other  expenses.  This  Mr.  Cubitt  put  down  at  300,000/.  He  indeed  stales  the  reason  to  be,  that  we 
have  not  included  warehouses,  approaches,  roads,  railways,  &c. ; but  we  would  be  glad  to  know  how 
Mr.  Cubitt  would  have  us  to  calculate  on  the  expense  of  either  approaches  or  roads,  as  those  leading 
to  Trinity  are  already  excellent,  and  why  he  would  have  railways  necessary  for  the  completion  of  our 
plan,  when  he  does  not  require  them  for  his  own?  Warehouses  we  certainly  had  not;  but  what  was 
to  be  done  with  50,000/.  worth  of  warehouses,  such  premises  not  being  now  in  quite  the  same  repute 
as  they  used  to  be,  when  the  means  of  conveyance  were  more  tardy  and  uncertain  ? We  believe  the 
whole  steam-boat  trade  of  the  Frith,  is  at  this  moment  carried  on  without  warehouses,  or,  if  they  do 
exist,  it  is  to  a trifling  extent.  We  confined  ourselves,  therefore,  to  250,000/-,  and  for  that  there 
would  have  been  a wet-dock  of  42  acres,  with  a depth  of  28  feet,  affording  an  inner  wharf  of  an 
excellent  and  durable  description,  to  the  extent  of  12,000  leet,  and  an  outer  harbour  with  11  feet  of 
natural  depth  of  water  at  the  lowest  ebb  of  spring-tides,  completely  sheltered  Irom  all  winds,  and  accessible 
at  all  times,  and  capable  of  maintaining,  if  not  increasing  its  depth— a circumstance  of  great  importance 
to  the  success  of  such  an  undertaking. 

Mr.  Cubitt’s  estimate,  on  the  other  hand,  amounted  to  125,000/.  or  150,000/.  without  any  allowance 
for  Act  of  Parliament  or  expenses  of  management ; and  for  this,  as  we  have  shown,  there  could  only 
be  obtained  a channel  leading  to  Leith  docks,  of  9 feet  water,  liable  to  be  silted  up,  or,  if  kept  clean, 
only  at  a very  heavy  expense;  and  three  timber  wharfs,  at  which  no  vessel  of  any  great  burden 
could  lie  without  being  aground  at  every  tide.  Between  the  two  plans,  therefore,  there  could  be  no 
comparison.  We  are  now  inclined  to  think  that  ours  was,  perhaps,  too  extensive  for  the  immediate 
probable  trade;  and  we,  therefore,  have  diminished  it,  maintaining  at  the  same  time  all  the  general 
principles  we  at  first  laid  down,  and  being  satisfied  that  the  superior  accommodation  which  it  affords 
will  be  obtained  at  a sum  almost  as  low  as  that  which  Mr.  Cubitt.  states  for  his,  and  certainly  for  much 
less  than  what  it  would  actually  cost. 

In  November  last,  Mr.  Anderson  published  his  plan  for  the  improvement  of  Lenh,  and  report 
thereon.  Mr.  Anderson  proposes  to  make  a steam-vessel  harbour  immediately  west  of  Newhaven,  by 
means  of  extending  a pier  out  from  that  of  Newhaven,  hut  in  a more  westerly  direction,  to  a natural 
depth  of  10  feet  water,  forming,  as  it  were,  the  east  covering  of  the  harbour,  and  by  a breakwater 
stretching  from  the  shore,  and  forming  the  west  covering.  In  this  breakwater  there  are  to  be  six 
arches,  the  whole  of  which  give  a water-way  of  200  feet.  From  this  harbour  a wet  dock  or  canal  is 
to  extend  to  Leith  docks,  with  an  entrance-lock  170  feet  by  60  feet.  Mr.  Anderson’s  proposed  pier- 
bead  is  on  the  same  parallel  with  the  eastern  entrance  to  the  proposed  Trinity  harbour,  the  entrance 
to  Trinity  harbour  being  in  deeper  water,  and  consequently  a little  farther  out.  We  have  read  Mr. 
Anderson’s  report  with  much  pleasure,  and  are  glad  to  find  that  his  opinions,  in  many  points,  coincide 
with  our  own.  To  his  plan,  however,  we  have  precisely  the  same  objections  which  we  have  to  Mr. 
Cubitt’s,  vi2.,  that  it  would  not  maintain  its  depth  without  constant  dredging.  Mr.  Anderson  imagines 
that  the  arched  water-way  in  the  breakwater  will,  by  admitting  the  receding  tide,  scour  out  the  harbour 
through  its  entrance.  Now  we  feel  confident  that  the  receding  tide  will  have  no  such  effect.  The 
arched  water-way  and  entrance  are  nearly  on  the  same  parallel,  and  only  distant  from  each  other 
about  800  feet,  so  that  the  force  of  the  current  will  be  precisely  the  same,  or  nearly  so,  at  both  places, 
and  consequently  the  water  in  the  harbour  will  be  at  a stand  still,  beyond  the  ordinary  rising  and 
falling  of  the  tide.  By  his  own  showing,  the  ebb  tide  passes  close  along  the  south  shore ; this  being 
the  case,  it  is  obvious  that  the  position  which  he  proposes  to  give  to  his  eastern  pier  will  have 
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i the  harbour, 
'ay  in  which  Mr. 


the  effect  of  checking  the  stuff  carried  by  the  receding  tide,  and  of  conducting  it  ini 
Admitting,  however,  that  there  would  be.  a current  through  the  harbour  in  the  way 
Anderson  imagines,  the  dredged  channel  which  he  proposes  being  below  the  natural  channel  Ih’ 
current  could  not  reach  it,  so  that,  supposing  the  natural  depth  of  water  might  be  maintained  in  ih* 
harbour,  which  we  do  not  imagine  would  be  the  case,  the  artificial  depth  could  not  he  maintained-  6 
this  account,  therefore,  we  consider  Mr.  Anderson’s  plan  defective,  and  not  capable  of  affording  th*1 
necessary  accommodation.  On  going  over  Mr  Anderson’s  estimate  of  the  work,  we  find  that  his  nr' 
are  much  below  those  contemplated  by  us.  We  shall  be  glad  to  find  that  be  is  right,  for  if  the  work  ca* 
be  done  so  cheaply  at  Newhaven,  it  can  be  equally  so  at  Trinity  ; we  would  not,  however,  peril  om.pad 
liamentary  estimates  at  such  low  rates.  The  same  kind  of  work  which  he  estimated  at  6t/.  per  yard 
(the  excavation  of  the  canal),  we  reckon  at  Is.  6</.,  this  would  increase  a sum  which  Mr.  Anderson  stales 
at  7,020/.  to  21,060/. ; again,  we  may  compare  the  price  of  his  wharf  walls;  he  calculates  these  at  9s 
per  cubic  yard  ; we,  on  the  other  hand,  taking  the  average  of  the  rubble  and  ashlar,  calculate  ours  at 
about  double  that  sum  ; this  would  increase  a sum  which  Mr.  Anderson  states  at  11,664/.  to  23  32S/ 
We  might  compare  other  parts  of  his  estimate  with  ours,  but  we  think  we  have  brought  forward' 
enough  to  show  that  either  Mr.  Anderson  is  too  low  with  his  prices,  or  we  are  too  high  with  ours 
As  to  Mr.  Anderson’s  proposed  steain-boat  harbour,  he  seems  to  have  overlooked  the  fact,  that  a o-reat 
portion  of  it  would  be  situated  above  low-water  mark;  or  if  he  intended  to  obtain  the  necessary 
depth  by  dredging,  he  has  omitted,  so  far  as  we  can  see,  to  include  the  expense  in  the  estimates.  J 

Messrs.  Stevenson  and  Son,  in  December  last,  published  their  plan  of  a harbour  at  Gran  ton  with 
their  report  thereon.  They  propose  constructing  a deep-water  harbour  and  wet  docks  upon  two 
scales.  The  first  and  largest  (represented  by  dotted  lines  on  the  annexed  plan),  is  a harbour  to 
contain  35  acres,  with  an  entrance  in  12  feet  water,  and  two  wet  docks,  each  6^  acres;  the  estimated 
cost  amounts  to  268,905/  ; the  second  (represented  by  full  lines),  is  a lmrbour  to  contain  11  acres 
with  an  entrance  in  8 feet  9 inches  water,  and  one  wet  clock  of  61-  acres,  and  is  estimated  at 
120,000/.  The  former  of  these  scales  is,  like  our  original  design  for  Trinity,  somewhat  loo  lar^e 
and  it  has  accordingly  been  modified  ; to  the  modified  plan  we  have  now  to  advert. 

With  regard  to  the  situation,  which  is  described  by  Messrs.  Stevenson  as  the  most  eligible,  because 
(among  other  reasons)  deep  water  is  to  be  found  nearer  shore  at  Grauton  than  at  any  other  point 
between  that  and  Leith,*  we  deny  the  fact  assumed.  In  measuring  on  Messrs.  Stevenson’s  plan, 
the  distance  from  high-water  mark  to  12  feet  4 inches  and  8 feet  9 inches,  the  depths  of  the  entrance 
of  the  two  scales  of  harbours  respectively,  we  find  that  they  correspond  so  nearly,  that  we  may  almost 
say  they  are  the  same  with  the  distances  from  high-water  mark,  to  the  same  depths  off  Trinity  Chain 
Pier,  as  measured  on  Dali  and  Leslie’s  chart,  which  was  carefully  verified  by  us.  The  distances  are 
certainly  greater  when  measured  oil  Messrs.  Stevenson’s  plan,  hut  without  disparaging  their  plan, 
we  are  more  inclined  to  take  our  own  soundings,  seeing  that  they  so  nearly  correspond  with  Messrs. 
Dali  and  Leslie’s,  and  are  rather  less  than  those  taken  by  Captain  Thomas,  admiralty  surveyor,  who 
was  engaged  for  several  years  in  surveying  the  Frith  of  Forth,  for  the  purpose  of  constructing  an 
official  chart,  and  who,  in  written  answers  given  by  him,  dated  Deptford,  7th  April,  1834,  to  written 
questions  put  by  permission  of  the  hydrographer  of  the  Admiralty,  relative  to  the  proposed  harbour 
at  Trinity,  states,  “ The  soundings  taken  by  Dali  and  Leslie  are  a few  inches  less  than  were  found 
by  me  when  surveying  the  spot  (Trinity.)”  It  thus  appears  that  Grnnlon  is  not  better  in  respect  to 
deeper  water  than  Trinity.  We  cannot  but  notice  the  manner  in  which  Messrs.  Stevenson  make 
their  comparisons  in  taking  notice  of  the  depths  of  water  at  several  places  along  the  coast.  They 
couple  Newhaven  and  Trinity  as  the  same ; now  the  distance  to  deep  water  off  Newhaven  Pier  is 
much  greater  than  it  is  off  Trinity  Chain  Pier.  Messrs.  Stevenson  find  that  Granton  is  more  eligible 
on  account  of  landward  facilities.  But  we  must  state  how  Messrs.  Stevenson  arrive  at  this  conclu- 
sion. They  fix  on  the  Earthen  Mound  (at  Priuees-street,  we  presume)  as  the  centre  of  Edinburgh ; 
we  have  no  objection  to  this  point,  but  at  the  same  time  it  cannot  be  held  as  the  centre  of  the  city  in 
a business  ptiiiit  of  view.  It  is  well  known  that  the  North  Bridge  forms  the  chief  connection  between 
the  Ole,  and  New  Towns,  and  that  the  Mound,  on  account  of  its  steepness,  is  used  principally  as  an 
approach  to  the  courts,  and  by  foot  passengers ; and  that,  if  there  is  a point  to  be  laid  down  as 
equally  convenient  to  both  the  Old  and  New  Towns,  the  Register-office  must  he  held  to  be  that  point. 
Having  assumed  the  Earthen  Mound  as  the  central  point  of  Edinburgh,  they  state  that  their  pro- 
posed harbour  at  Granton  is  130  yards  nearer  to  it  than  Trinity.  This  certainly  appeared  to  us  very 
extraordinary ; and  consequently  led  us  to  inquire  how  the  fact  stood,  and  in  order  to  give  Messrs, 
btevenson  every  advantage,  we  made  use  of  their  own  map.  To  arrive  at  this  difference  in  favour 
° ess!is’. i Stevenson  have  assumed  a new  road  (running  parallel  for  half  its  distance,  and 

wiuiin  800  teet  of  the  present  excellent  road  by  Inverleith  Row  to  Trinity),  from  their  harbour  to  the 
o om  o i t-street,  passing  through  valuable  grounds,  not  even  allowing  the  Horticultural  Garden 
io  escape,  l hey  further  imagine  a new  bridge  over  the.  water  of  Leith.  They  then  proceed  with  their 
ompaiison,  aking  the  present  road  from  Trinity,  leaving  out  of  view,  that  if  new  roads  are  to  be 
assumed  as  made,  the  same  mode  of  calculation  must  he  applied  to  Trinity,  or  any  other  spot,  aswell 


s Granton;  but  we  have  no  hesitation  in  saying,  that  a few 'hundred  pounds  would  make  the  present 
road  to  lrinity  nearly  a straight  line.  In  comparison,  therefore,  let  us  reduce  all  the  subjects  of 
omparison  to  the  same  standard.  By  a straight  line  from  Pitt-street  Toll-bar,  (which  is  a point  on 
the  road  common  both  to  Granton  and  Trint^  nr j n„tnt  of 


P,.  , d b°th  t0  G??ton  and  Trinity,  assuming  the  Earthen  Mound  as  the  central  point  of 

Edinburgh),  to  the  proposed  harbour  at  Granton,  the  distance  is  3,033  yards,  and  to  Trinity  2,390 
yaids,  making  a difference  in  favour  of  Trinity  of  643  yards.  Again,' taking  the  distance  by  the 
K:°adS;  onodlSlai!,C®  b*tween  Granton  Harbour  and  the  Toll-bar,  and  between  Trinity  and  the 
Tr^'iiu  T-ro  K1’300  ln  faV0U,r  of  Trinity.  As  regards  the  connection  with  Leith,  the  proposed 

Trm  y Harbour  1S]  , 556  nearer  than  the  proposed  Granton  Harbour. 

. J , 1 J f eayd  to  Granton  as  a ferry  station,  which,  in  Messrs.  Stevenson’s  report,  is  classed  among 
th  landfaeffiue8,  the  nearer  a ferry  station  is  to  the  population  which  it  is  to  accommodate,  we  should 
tGn  Vf  T Panbus>^  better.  Now,  if  this  is  admitted,  Granton  is  not  only  not  the  best  situa- 
tion,  but  is  the  worst  of  all  places  proposed.  Besides  having  the  opinion  of  the  late  Mr.  Telford  m 


Me*ss«DhalI^l11^hatM1he  ^ °f  M?ssrs'  Stevenson’s  soundings  is  different  from 

is »,  d •Le8he-  , M,essts-  Stevenson  have  adopted  the  sill  of  Leith  Docks,  whereas  „c, 

conse^uentWhMessrr^ted  * ^ l f°0t  9 iuCheS  below  ,hu  sil1  of  the  dock,  owing  to  its  being  nearer  a very  low  tide; 
datum Tw  q?nnN'»St  un  U l Sre.ater  dePth  water  than  we  do;  hut  in  order  to  bring  them  to /»“ “mB 
Messrs  ,0  be  taken  off  «U  Messrs.  Stevenson's  soundings;  the  depth  12  feet  4 it 

■Messrs.  Stevenson  s plan,  is  equal  to  no  more  than  10  feet  7 inches  on  our  or  MeasrsTDall  and  Leslie’s  plan. 


and  that  adopted  by 
well  as  Messrs.  Dali 
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favour  of  Trinity  .is  a ferry  station,  we  have  shown  that  it  is  nearer  than  Granton  to  Edinburgh  and  Appendix  C. 

Leith.  Beyond  all  question  it  is  a great  deal  nearer,  and  consequently  much  more  convenient  to  all  

the  thickly  inhabited  country  to  the  east  of  Leith.  The  distance  between  the  entrance  of  the  harbour  Supplement. 
at  Granton  and  Burntisland,  the  nearest  ferry  station  on  the  north  side  of  the  Frith  to  Granton,  is  only  Leith 

100  yards  less  than  between  Burntisland  and  Trinity.  But  Burntisland  is  not  the  most  important  ' 

station  on  the  north  side  of  the  Frith  ; in  1832,  there  were  only  20.036  passengers  between  Newhaven  No.  47.3. 
and  Burntisland,  while  there  were  60,968  between  Newhaven  and  Pittycur  and  Kirkaldy.  Measuring  Grainger  and  Mil- 
the  distance,  therefore,  from  Pittycur  to  Granton  and  Trinity,  the  difference  in  favour  of  the  latter  is  ler,  on  a Harbour 
510  vards.  So  inconvenient  would  Granton  be  as  a ferry  station  for  Leith,  and  the  populous  district  and  Wet  Dock  at 
along  the  shore,  by  Porlobello,  Fisherrow,  and  Musselburgh,  that  the  passengers  from  those  places  Trinity, 
woufd  he  much  more  likely  to  take  the  ferry  at  Leith,  even  with  the  certainty  of  being  much 
longer  upon  the  passage,  than  travel  half  the  distance  between  Cramond  and  Leith  before  going'  on 
board. 

As  to  the  lines  of  railroad  proposed  by  Messrs.  Stevenson,  it  appears  to  ns  that  they  cannot  he 
regarded  as  part  of  the  project,  as  no  provision  is  made  in  the  estimate  for  their  execution.  Besides, 

Granton  holds  out  no  advantage  in  this  respect,  as  a railway  may  be  made  as  easily  from  Trinity  to 
the  Union  Canal  as  from  Granton,  and  certainly  much  more  easily  to  Leith. 

But  farther,  we  entertain  a decided  objection  to  Granton,  because  it  rests  upon  the  eastern  extremity 
of  the  Drum  Sands,  a sand-bank,  as  we  have  already  noticed,  which  stretches  from  the  Hound  Point, 
near  the  Queeusferry,  to  the  situation  chosen  by  Mr.  Stevenson.  On  reference  to  a chart  of  a portion 
of  ihe  Frith  of  Forth,  attached  to  this  Report,  as  well"  as  to  that  attached  to  the  Report  of  Messrs. 

Stevenson  and  Son,  it  will  be  seen,  that  the  northern  verge  of  this  bank  extends  from  t he  Hound 
Point  past  the  northern  extremity  of  Cramond  Island,  Birnie  Rock,  and  two  other  rocks,  situated  at  a 
very  short  distance  to  the  west  of  the  proposed  harbour.  That  these  promontories  and  rocks  guide 
the  current  which  defines  the  extremity  of  this  sand-bank,  we  think  there  can  be  no  doubt  whatever, 
and  that  if  they  had  been  farther  seaward,  the  bank  must  also  have  extended  farther.  This  bank  is 
understood  to  have  increased  several  hundred  feet  during  the  last  20  years,  and  can  it  for  one 
moment  be  doubted  that,  if  the  works  proposed  by  Messrs.  Stevenson  were  executed,  it  would  imme- 
diately extend  to  them,  and  thereby  obstruct,  if  not  entirely  close  the  harbour  itself?  We  have  many 
instances  of  similar  results,  particularly  on  the  east  coast  of  England  ; and  see  what  has  taken  place 
at  Newhaven  since  the  erection  of  the  piers  in  1812.  At  that  time,  it  is  said,  “ there  was  six  feet 
clear  depth  of  water  at  the  lowest  ebb  tides,  which  admitted  the  ferry-boats  and  pinnaces,  and  now 
there  is  only  at  its  extremity,  at  low  water  ordinary  spring-tides,  about  two  feet  six  inches  depth 
of  water,  and  in  very  low  tides,  which  happen  about  six  or  eight  times  in  the  year,  it  is  always  dry.”* 

Here  then  at  Newhaven  we  have  an  accumulation  of  about  four  feet  of  sand  and  mud  in  23  years; 
and  if  such  is  the  case  there,  what  would  it  be  at  the  projected  works  at  Granton,  which  rest  upon 
the  great  hank  already  described  ? It  is  also  well  known  that  the  extension  of  Lieth  Pier  has  had  the 
effect  of  carrying  out  the  south  sands  of  Leith. 

AVe  also  object  to  Granton,  because  it  is  farther  removed  from  the  anchorage  ground  of  Leith  Roads, 
than  either  Trinity  or  Newhaven.  In  reference  to  Captain  Thomas’s  very  accurate  chart  of  the  F rith 
of  Forth  (copy  of  a part  of  which  is  attached  to  this  Report),  it  will  be  noticed  that  the  place  marked 
by  him  as  the  anchorage  ground  is  on  a line  with  Nelson’s  Monument,  and  ttie  spire  of  North  Leith 
church,  where  the  words  “ Leith  Roads  ” are  placed.  Now,  on  reference  to  the  chart  which  accom- 
panies Messrs.  Stevenson’s  report,  “ Leith  Roads”  are  delineated  nearly  one  mile  and  a half  farther 
west,  where  the  south  channel  is  only  about  one  fourth  the  breadth  of  what  it  is  known  to  be  off  New- 
haven and  Trinity. 

To  the  Granton  Harbour,  we  entertain  other  minor’  objections,  such  as  the  want  ot  good,  safe 
anchorage  ground  near  it ; its  position  in  relation  to  Cramond  Island,  Mickry,  Oxcar  Bank,  Iuchcolm 
and  other  islands,  but  we  think  enough  has  been  said  to  satisfy  every  candid  inquirer,  that  it  is  a 
scheme  which  it  would  not  be  for  the  interest  of  the  community  to  have  executed. 

In  conclusion,  we  have  only  farther  to  observe,  that  we  feel  satisfied  that  we  have  proved : 

1.  That  the  accommodation  which  the  shipping  interest  of  the  country  requires,  is  not  to  be 
obtained  at  the  present  harbour  of  Leith,  and  Unit  if  any  material  improvement  is  to  be  effected,  or 
low-water  piers  erected,  the  site  which  ought  to  be  chosen  is  at  a short  distance  to  the  east  or  to  the 
west  of  Newhaven.  In  support  of  this  proposition,  we  have  adduced  the  opinions  of  the  late  Messrs. 

Rennie  and  Telford,  Messrs.  Stevenson,  Cubitt,  and  Anderson,  as  well  as  that  of  Captain  D.  Boswall, 
to  these  we  may  be  permitted  to  add  our  own  ; and  so  far  as  we  know,  there  are  none  of  an  opposite 
tendency. 

2.  We  have  also  shown  that  the  situation  chosen  by  Mr.  Rennie  and  Mr.  Cubitt  on  the  east  of 
Newhaven  is  inferior  to  Trinity  on  the  west,  inasmuch  as  the  ground  in  the  offing  is  foul,  and  10 
feet  water  is  much  farther  from  the  shore. 

3.  We  have  also  shown  that  although  the  point  of  the  pier  proposed  by  Mr.  Anderson  is  nearly  in 

the  same  ground  as  the  entrance  to  Trinity,  yet  it  is  a mere  landing  point,  and  that  the  work  is  under 
estimated.  That  the  actual  cost  x>f  making  a wet  dock  or  ship  canal  from  Newhaven  to  Leith  would 
he  far  beyond  any  advantages  which  could  be  obtained  by  forming  a connexion  with  the  present  wet 
docks,  which  have  neither  space  nor  depth  of  water  to  recommend  them.  That  the  entrance-lock  is 
too  small  for  the  first  clas3  of  steam-ships, f and  the  design  itself  is  objectionable,  in  so  far  as  there  is 
no  provision  made  for  protecting  the  entrance  of  the  ltarbour,  and  no  natural  means  provided  for 
scouring  either  the  harbours  its  entrance.  Besides,  so  far  as  we  can  judge  from  the  estimates,  there 
•s  no  sufficient  depth  in  the  harbour  for  steam-vessels.  . , . 

With  respect  to  the  proposed  Grauton  Harbour,  we  have  shown  that  it  is  decidedly  inferior  to 

Trinity, — 

1.  As  a ferry  station.  . . 

2.  That  it  is  farther  removed  fnyn  the  business  part,  or  the  centre  of  Edinburgh,  and  that  it  is  much 

farther  from  Leith.  . . 

3.  That  it  involves  a great  extent  of  expensive  new  roads,  some  of  which  are  not  provided  for  m the 
estimate. 

4.  That  ten  feet  water  is  not  obtained  nearer  the  shore  than  at  Trinity. 

l 5aPta'"  D*  Boswell's  Letter  to  the  Steam-boat  Proprietors  of  the  Frith.  . , _ , 

T The  lock  proposed  by  Mr.  Anderson  is  only  170  feet  long.  The  ‘ Monarch’  steam-ship,  in  the  Leith  and  London 
trade,  is  *200  feet  long,  and  there  is  scarcely  one  of  the  first-class  steam-ships  but  what  is  more  than  170  feet  long. 

4 L 2 
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APPENDIX  to  SECOND  REPORT  of  tlie  COMMISSIONERS 


Appendix  C. 
Supplement. 
Leitii. 

No.  472. 

Grainger  and  Mil- 
ler, on  a Harbour 
and  Wet  Dock  at 
Trinity. 


5.  That  the  modified  plan  only  affords  a depth  of  seven  feet  water  at  its  entrance. 

6.  That  it  is  farther  removed  from  anchorage  ground,  particularly  that  of  Leith  Roads. 

7.  That  it  is  situated  upon  the  extremity  of  an  extensive  and  extending  sand-bank  which  b t 
could  not  fail  to  extend  itself  to  the  harbour,  as  soon  as  the  works  shall  be  projected  into  the  current 

In  farther  support  and  illustration  of  our  views  and  opinions  on  this  subject,  we  beg  to  refer  to  th 
documents,  of  which  copies  are  printed  in  the  Appendix.  D “e 

Thomas  Grainger, 
John  Miller. 


J.  Gibb,  Esq.,  Civil  Engineer,  to  Messrs.  Grainger  and  Miller. 

Dear  Sirs,  Aberdeen , January  17,  1835 

I have  perused  with  much  attention  your“  Report  relative  to  the  formation  of  a harbour  and  wet 
dock  at  Trinity,”  and  have  carefully  considered  your  designs  for  the  proposed  works,  and  I have 
entered  minutely  into  the  draft  of  the  details  of  your  estimate  for  the  execution  of  the  same. 

I have  also  fully  considered  and  compared  with  your  designs  the  various  other  schemes  whieh  have 
been  from  time  to  time  proposed,  either  to  remedy  the  present  very  defective  state  of  Leith  Harbour 
(the  evident  unfitness  of  which  to  afford  accommodation  for  the  description  of  trade  so  imperiously 
demanded,  is  now  sufficiently  admitted  by  all  persons  concerned  in  its  commercial  transactions),  or  to 
provide  proper  accommodation  for  its  trade  ns  near  the  present  situation  as  is  practicable.  ' 

Notwithstanding  that  of  late  years  great  exertions  have  been  made,  and  large  sums  have  been 
expended  by  Government,  as  well  as  by  the  incorporation  of  Edinburgh,  under  the  direction  of  some  of 
the  most  eminent  engineers  in  the  kingdom,  the  beneficial  effects  anticipated  have  not  been  realised. 
More  recently,  schemes  by  Mr.  Anderson  and  Mr.  Cubitt  have  been  laid  before  the  public  ; as  theyj 
however,  vary  but  little  in  their  general  principles  from  some  of  those  contemplated  very  many  years 
ag-o  for  resuscitating  this  forlorn  hope,  it  would  be  needless  for  me,  after  the  very  full  exposition  con- 
tained in  your  report,  farther  to  enlarge  on  them ; or  on  that  of  the  new  harbour  proposed  by  Messrs. 
Stevenson  and  Son,  at  Caroline  Park,  which  is  a most  inconvenient  station  in  every  point  of  view, 
being  upwards  of  two  miles  to  the  west  of  Leith. 

Under  all  circumslances,  therefore,  I have  no  hesitation  in  giving  the  preference  to  your  scheme, 
especially  as  it  would  possess  the  following  important  advantages,  viz. — 

Facility  of  entrance  and  departure. 

Complete  protection. 

Deep  water  at  all  times  of  tide. 

Great  accommodation  both  in  the  outer  harbour  and  wet  dock. 

Ample  means  for  a proper  classification  of  trade  of  every  description. 

And,  from  the  construction  of  the  two  entrances,  the  most  efficient  natural  powers  of  not  only  main- 
taining but  increasing  the  depth  of  the  water. 

Likewise  a very  superior  station  for  the  ferry  steam  vessels. 

I am  of  opinion  that  your  estimate  is  quite  sufficient  for  the  execution  of  every  part  of  the  works 
proposed  by  you,  and  should  have  no  hesitation  to  undertake  the  works  for  the  sum  therein  stated. 


1 To  Messrs.  Grainger  <$•  Miller , 
Civil  Engineers,  Edinburgh. 


I am,  &c., 

Jn.  Gibb. 


EYEMOUTH. 


Eyemouth. 
No.  473. 

Number  of  Boats, 
Fishermen,  &c., 
belonging  to  the 
District,  1846. 


No.  473. 

Eyemouth  District. — Boats  and  Eishermen,  <§•<?. 

. Office  for  the  Herring  Fishery,  Eyemouth,  May  14,  1847. 

n Account  of  the  Number  of  Boats,  whether  decked  or  undecked,  belonging  to  the  district  of 
of  Eyemouth,  that  have  been  employed  in  the  year  ending  January  5,  1847,  in  the  Shore  Curing 
Herring,  Cod,  and  Ling  Fisheries,  distinguishing  the  Number  of  Fishermen  and  Boys  by  whom  the 
same  were  manned;  and  showing  also  the  Number  of  Coopers  employed  ; the  Number  of  Persons 
employed  in  gutting,  packing,  re-packing,  cleaning,  or  drying  the  fish  ; the  Number  of  Labourers 
employed ; and  the  Total  Number  of  all  such  Persons,  together  with  the  Number  of  Fish-curers  in 
the  district : — 


I 


Divisions  of  District. 

Number  of  Boats  em- 
ployed. 

Number  of  Fishermen 
and  Boys  by  whom 
they  were  Manned. 

Number  of  Coopers  em- 
ployed. 

Number  of  Persons  em- 
ployed in  Packing, 
Cleaning,  or  Drying 
the  Fish. 

Number  of  Labourers 
employed. 

Total  number  of  all 
such  Persons  em- 
ployed. 

Number  of  Fish-curers. 

Eyemouth 

48 

227 

24 

401 

10 

Berwick  and  Greenses 

34 

170 

12 

3 

Burnmouth  and  Ross  . . 

29 

145 

188 

3 

Coldingham  .... 

20 

104 

2 

20 

4 

130 

2 

7 

37 

2 

53 

1 

Dunbar 

28 

140 

13 

78 

7 

238 

7 

Totals  . , 

166 

823 

58 

310 

49 

1240 

26 

do  hereby  certify,  that  the  above  account  is  true,  to  the  best  of  my  knowledge  and  belief. 


John  Coufer,  Officer  of  the  Fishery . 
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No.  474. 

Abstract  of  Income  and  Expenditure  of  Eyemouth  Harbour  from  1S37  to  1846.' 


Years. 

Receipts. 

Expenditure. 

— 

General. 

For  Deepening 

1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 

1845 

1846 

Totals  £ 

£.  *.  d. 
117  19  0A 
124  2 9 
190  1 2 
282  8 11A 
2-.’6  9 7A 
239  2 9 
209  15  11 
273  15  0 

500  13  8A 
281  17  10£ 

£.  s.  d. 
21  5 1 
61  6 8 
549  13  9 
106  1 10 
40  2 3 
119  5 J1 
1397  16  8 
1147  15  4 

460  18  3 
317  2 0 

£.  ».  d. 
39  9 2 
95  0 6 
88  0 0 
81  10  0 
52  12  6 
136  13  0 
2 2 10 
27  3 11 

Deepening. 
General  expenses. 

522  11  11 
4221  7 9 

2446  6 9£ 

4743  19  8 
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No.  475. 

Report  of  Messrs.  Robert  Stevenson  and  Son,  on  a Harbour  at  Granton,  Frith  of  Forth. 

Edinburgh , May  22,  1S34. 

The  reporters  had  lately  the  honour  of  addressing  some  preliminary  observations  to  your  Grace, 
about  the  progress  of  their  survey  of  the  coast  at  your  Grace’s  estate  of  Granton,  or  Caroline  Park, 
about  two  miles  westward  from  Leith.  Having  now  completed  that  survey,  they  are  enabled  to 
report,  as  follows,  regarding  the  establishment  of  a deep-water  harbour  at  Granton,  and  the  works 
necessary  for  effecting  this  important  national  object. 

At  the  outset  they  may  remark,  that  the  public  utility  of  establishing  a good  rendezvous  for  the 
shipping  of  the  Eastern  coast  of  Britain,  will  readily  be  acknowledged  by  all  who  are  acquainted  with 
the  nature  of  the  harbours  on  that  coast,  which  are  chiefly  dry  at  low  water,  and  depend  entirely  on 
the  rise  of  the  tide,  for  the  admission  of  vessels  of  large  burden.  Many  of  these  harbours,  too,  are 
connected  with  rivers  of  difficult  access,  such  as  the  Thames,  the  Humber,  the  Tyne,  the  Tay  and 
the  Dee;  and  are  therefore  but  ill  calculated  for  the  reception  of  ships  driven  to  seek  shelter  on  a lee 
shore.  The  want  of  a harbour,  which  can  be  taken  at  all  times  of  the  tide,  is  severely  felt  along  the 
whole  range  of  coast  from  the  Orkney  Islands  to  the.  Straits  of  Dover;  and  fatal  accidents  have 
frequently  occurred  from  the  danger  and  uncertainty  which  attend  the  navigation  of  vessels  seeking 
shelter,  during  heavy  gales,  in  channels  of  difficult  access.  Ships  overtaken  by  gales  from  the  N.E.E. 
and  S.E.,  cannot  run  with  safety  for  any  place  on  the  Eastern  coast,  except  the  Friths  of  Forth  and 
Cromarty,  and  every  facility  which  is  afforded  to  the  navigation  of  these  estuaries,  and  the  shelter  of 
the  shipping  which  frequent  them,  become  objects  of  the  greatest  Importance.  On  these  grounds, 
therefore,  among  others,  your  Grace’s  attention  has  been  directed  to  the  formation  of  a deep-water 
harbour  at  Granton,  as  a place  of  safety  for  the  shipping  of  the  Frith  of  Forth,  which,  since  the 
erection  of  the  Bell  Rock  lighthouse,  is  so  easy  of  access  as  to  have  become  the  great  rendezvous  of 
the  North  Sea  fleets,  both  of  His  Majesty’s  Navy  and  the  merchant  service,  especially  in  time  of  war. 

But  there  are  other  grounds  of  a public  nature  on  which  this  measure  may  claim  your  Grace’s 
favourable  attention.  The  foreign  and  coasting  trade  of  Scotland  would  be  highly  benefited  by  the 
establishment  of  a deep-water  harbour,  so  near  the  city  of  Edinburgh,  the  prosperity  of  which  is  at 
present  much  depressed  by  the  state  of  the  entrance  to  Leith  harbour.  The  original  attraction  to 
Leith,  as  the  port,  was  evidently  the  outfall  of  the  river  of  that  name,  but  the  extensive  fiat  which 
covers  the  entrance  to  the  harbour,  seems  to  render  abortive  every  effort  for  its  improvement.  In 
order  to  obtain  a depth  of  12  feet  at  low-water  of  spring-tides,  the  piers  at  Leith  would  require  to  be 
extended  about  a mile  seaward  of  high-water  mark.  The  inconvenience  which  would  attend  commu- 
nicating with  vessels  at  the  low-water  extremities  of  such  extensive  piers,  together  with  the  difficulties, 
and,  in  certain  states  of  the  weather,  the  impossibility  of  hauling  vessels  along  them,  as  well  as  the 
expense  of  executing  works  of  that  magnitude,  render  the  improvement  of  the  entrance  to  Leith 
harbour  a very  hopeless  undertaking. 

There  can  be  little  doubt,  that  these  inconveniences  form  a serious  obstacle  to  the  traffic  of  this 
district,  and  the  present  low  state  of  the  foreign  trade  of  Leith,  is  naturally  to  be  traced  to  the  want 
of  deep  water  accommodation  for  shipping.  The  trade,  which  at  one  time  supplied  the  western  coast 
with  Baltic  produce  through  that  port,  has,  in  a great  measure,  been  transferred  to  other  harbours ; 
and  one  of  the  chief  objects  in  the  formation  of  the  Forth  and  Clyde  canal,  which  was  to  establish  a 
trade  between  the  opposite  Friths,  has  been  frustrated,  in  so  far  as  regards  the  interests  of  the 
merchants  of  Edinburgh,  by  the  inconveniences  which  ships  experience  in  frequenting  Leith  harbour. 

The  present  inquiry  regarding  a deep-water  harbour  for  the  city  of  Edinburgh,  has,  however,  more 
directly  originated  in  the  great  inconvenience,  and  even  hazard,  which  arise  from  the  transhipment  of 
goods  and  passengers  to  and  from  steam-packets,  and  other  vessels,  which  are  obliged,  from  want  of 
deep-water  accommodation  at  Leith  or  Newhaven,  to  lie  at  anchor  in  the  Roads,  and  to  load  and 
discharge  their  cargoes  and  land  their  passengers  in  open  boats.  This  inconvenience  is  so  generally 
felt  and  acknowledged,  that  it  is  needless  to  enlarge  upon  the  necessity  of  forming  a deep-water 
harbour  for  Edinburgh,  a measure  which,  sooner  or  later,  is  certain  to  be  carried  into  effect. 

Such  are  the  advantages  which  would  be  derived  from  the  establishment  of  a deep-water  harbour 
near  Edinburgh ; and  the  reporters  now  proceed  to  state,  that,  after  a careful  survey  of  the  coast,  they 
are  satisfied  that  no  situation  presents  itself  on  the  southern  shores  of  the  Frith  of  Forth,  so  suitable 
for  the  site  of  such  a harbour  as  the  small  bay,  about  three  quarters  of  a mile  in  width,  formed  betweeu 
Granton  Point  on  the  west,  and  Wardie  Point  on  the  east.  The  depth  which  can  be  obtained  near 
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the  high  water  mark  is  greater  here  than  at  any  other  point  between  it  and  Leith  ; while  its  nearnec 
to  the  city  of  Edinburgh,  and  the  favourable  levels  of  the  intermediate  country  for  the  establishment  of 
communication  by  roads  and  railways,  dearly  point  out  Granton  as  the  most  eligible  situation. 

These  advantages  will  be  seen,  first,  by  comparing  the.  extent  to  which  it  would  be  necessary  to  carrv 
out  piers  at  different  points,  on  the  shores  between  Leith  and  Granton,  in  order  to  obtain  a depth  of 
12  feet  at  low-water  of  spring-tides;  for  it  may  be  assumed  that  this  depth  would  he  required  in 
order  to  give  ample  accommodation  to  the  largest  class  of  vessels.  Measuring,  then,  from  hifh- 
water  mark,  the  reporters  find,  that  to  obtain  such  a depth  at  Leitli  harbour,  piers  would  require  to°be 
extended  seaward  about  1500  yards,  and  at  Newhaven  or  Trinity  730  yards;  hut  to  the  westward  of 
Wardie  Burn,  in  the  situation  of  the  proposed  piers  at  Granton,  a depth  of  12  feet  at  low-water  of 
spring  tides  is  found  at  the  distance  of  only  550  yards  from  high-water  mark.  There  cannot  there- 
fore, be  any  doubt,  that  at  Granton  a deep-water  harbour  can  be  established  more  easily  than  at  any 
other  point  on  the  shore  between  it  and  Leith.  Secondly,  upon  inquiring  into  the  landward  facilities 
of  Granton,  the  reporters  find,  that,  from  the  Earthen  Mound,  (taken  as  a central  point  in  Edinburgh,) 
to  high-water  mark  at  the  site  of  the  proposed  harbour,  the  distance,  by  the  road  laid  down  in  the  plan 
which  accompanies  this  Report,  is  only  about  26  yards  greater  than  to  high-water  mark  at  Leith- 
while  the  present  road  from  the  Mound  to  the  chain  pier  at  Trinity  is  about  130  yards  lonn-en 
Granton  is  also  more  conveniently  situated  for  the  ferry  to  the  opposite  coast  of  Fife,  across  which'not 
fewer  than  140,000  persons  pass  annually;  its  distance  from  Burntisland  being  only  4J  miles;  while 
from  the  stone  pier  at  Newhaven  to  the  same  place,  the  distance  is  miles.  It  will  likewise  be  seen 
that  very  convenient  communications  with  Leith  and  its  branch  of  the  Dalkeith  Railway,  as  well  as 
with  the  Union  canal,  can  he  made  from  Granton  by  means  of  the  lines  of  railway  laid  down  in  the 
plan.  Thirdly,  the  nature  of  the  ground  at  Granton  is  also  favourable ; for  the  beach  consists  of 
coarse  grave],  with  some  patches  of  rock,  which  admit  of  being  easily  removed  where  they  do  not 
become  the  foundation  of  the  projected  piers.  By  boring  the  soil  seaward  of  low-water  mark  on  the 
site  of  the  proposed  harbour,  the  reporters  have  also  ascertained  that  the  bottom  consists  of  mud  and 
clay,  which  extends  to  the  offing,  where  there  is  a depth  of  water  of  from  5 to  7 fathoms,  affordin'* 
excellent  anchorage  at  a convenient  distance  from  the  entrance  of  the  proposed  harbour.  Fourthly, 
the  small  bay  formed  by  the  points  of  Granton  and  Wardie,  though  somewhat  exposed  to  the  swell 
from  the  north-east,  occupies  a comparatively  inland  position,  and  is  covered  by  the  shelter  of  the 
island  of  Inchkeith,  which  so  much  breaks  the  force  of  the  sea,  that  a harbour  in  this  situation  will 
possess  all  the  advantages  of  still  water,  without  the  danger  of  being  silted  up  to  a greater  extent  than 
could  be  easily  cleared  by  ordinary  means.  In  all  these  particulars,  the  reporters  are  satisfied  that 
Granton  is  peculiarly  eligible  as  the  site  of  a deep-water  harbour*. 

The  superiority  of  Granton  has,  indeed,  been  long  acknowledged;  and  it  is  believed  that,  about 
forty  years  since,  the  principal  merchants  of  Leith  foreseeing  that  the  depth  of  water  could  not  be 
easily  increased  in  their  harbour,  applied  to  his  Grace  Henry  Duke  of  Buccleuch,  for  his  consent  to 
the  formation  of  a deep-water  harbour  on  the  shores  of  Granton,  as  a place  of  accommodation  for  their 
foreign  trade  and  larger  class  of  vessels.  Though  the  immediate  wishes  of  the  inhabitants  of  Leith 
may  perhaps  now  be  hostile  to  such  a measure  ; yet  it  appears  from  the  extensive  sand  bank  at  the 
entrance  of  Leitli  harbour,  that  nature  has  placed  an  almost  insuperable  barrier  to  its  improvement 
If,  therefore,  any  extensive  trade  is  to  be  preserved  to  the  town  of  Leith  and  its  vicinity,  and  if  the 
immediate  interests  of  the  inhabitants  of  the  city  of  Edinburgh  are  to  he  consulted,  it  is  obvious  that  a 
harbour  on  a more  extended  scale  is  necessary.  There  can  be  no  doubt  Granton  is  the  site  most  suited 
for  accommodating  the  trade  of  a prosperous  district;  and  the  transfer  of  part  of  the  foreign  trade  and 
steam  traffic  to  this  harbour,  would  not  place  the  merchants  of  Leith  at  a more  inconvenient  distance 
from  their  shipping,  than  the  merchants  of  London,  and  of  other  ports  of  magnitude  in  the  United 
Kingdom.  The  late  eminent  Mr.  Rennie  saw  the  great  difficulty  of  access  to  the  harbour  of  Leitli, 
owing  to  the  extensive  sand  banks  which  encumber  its  entrance,  and  was  properly  led  to  place  the 
approach  to  that  harbour  at  Newhaven.  But  to  complete  his  plan  quay  walls  would  still  be  required 
to  ihe  extent  of  about  900  yards  towards  Newhaven,  where  deepwater  piers  must  be  extended  730 
yards  seaward,  making  in  all,  a length  of  no  less  than  1630  lineal  yards  of  expensive  sea  wall,  beforea 
depth  of  12  feet  is  obtained  at  low-water  of  spring-tides.  Such  extensive  works  could  net  of  course 
be  executed,  but  at  an  expense  much  greater  than  would  be  required  at  Granton. 

The  works  for  obtaining  a deep-water  harbour  at  Granton  are  delineated  on  the  accompanying 
Chart  of  the  Frith  of  Forth,  between  Queensferry  and  Inchkeith,  which  shows  the  line  of  coast  on  either 
side,  and  the  relative  position  of  the  proposed  Granton  harbour  and  Leith  Roads.  On  the  southern 
shore  some  of  the  soundings  are  marked  in  a fractional  form  ; and  the  figures  occupying  the  place  of 
the  numerator  show  the  depth  at  high  water,  while  those  in  the  place  of  the  denominator  indicate  it  at 
low-water.  These  soundings  were  determined  in  reference  to  the  state  of  the  tide,  as  ascertained  by 
an  accurate  register,  kept  at  a tide  gauge  on  the  chain  pier,  and  the  position  of  each  sounding  was 
fixed  by  sextant  observations.  The  other  depths  marked  on  the  plan  were  not  ascertained  by  the 
reporters,  but  are  taken  from  the  best  authorities.  All  the  soundings  are  marked  in  feet  and  inches, 
and  refer  to  an  ordinary  spring  tide,  the  low-water  level  of  which  corresponds  with  that  of  the  Le'th 
dock  sill.  1 

The  coast  more  immediately  connected  with  Granton  is  laid  down  from  a trigonometrical  survey, 
and  shows  the  position  of  the  proposed  harbour,  in  reference  to  the  city  of  Edinburgh,  and  its  various 
approaches  from  the  north,  together  with  two  new  lines  of  road  from  the  harbour  to'the  city  delineated 
in  red  colour.  The  eastern  liue  of  road  crosses  the  water  of  Leith  by  a bridge  immediately  above  the 
village  of  Canonmills,  and  that  to  the  westward  crosses  by  another  bridge  at  or  near  the  village  of 
Water  of  Leith.  It  is  intended  that  this  latter  road  shall  terminate  at  the  Union  canal,  a little  to  the 
west  of  Port  Hopetoun,  and  it  is  calculated,  at  any  future  time,  to  be  converted  into  a railway  for  con- 
necting the  canal  with  the  sea;  an  improvement  which  has  long  since  been  contemplated  by  the 
reporters,  with  a view  to  improve  the  interests  of  that  navigation.  In  the  course  of  that  survey,  two 
sunk  rocks  have  been  discovered  off  Newhaven  pier,  and  are  laid  down  on  this  plan.  They  have  only 
6 feet  9 inches,  and  7 feet  6 inches  water  upon  them  respectively,  at  low-water  of  ordinary  spring- 
tides  ; and  Are  not  to  be  found  in  any  other  chart  of  the  coast. 


* After  this  Report  had  been  communicated  to  his  Grace  the  Duke  of  Buccleuch,  the  detailed  plans  and  estimate* 
were  submitted  to  the  consideration  of  the  late  eminent  Mr.  Telford,  whose  favourable  opinion  of  tbe  proposed  measure 
must  have  been  very  satisfactory  to  his  Grace. 
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For  the  purpose  of  converting  the  bay  at  Granton  into  a deep-water  harbour,  it  is  proposed  to  extend  Appendix  C. 

two  piers  of  masonry,  one  from  Granton  Point,  and  the  other  from  Ox  Craig,  a little  to  the  west  of  

Wardie  Burn,  in  the  direction  shown  in  the  plan.  These  two  piers,  at  the  distance  of  666  yards  from  Supplement. 

the  shore,  form  an  entrance  of  150  feet  wide,  and  12  feet  deep  at  low  water,  and  284  feet  at  high  water  

of  spring-tides.  This  entrance  would  therefore  be  capable  of  receiving  His  Majesty’s  ships  of  war,  Granton. 
and  the  largest  class  of  merchant  vessels.  The  area  inclosed  by  these  piers  extends  to  47  acres,  and 
would  he  occupied  partly  as  an  outward  harbour,  or  receiving  basin,  and  partly  as  a suite  of  wet  docks,  stevenSon  and  Son, 
fit  at  high-water  of  neap-tides  for  the  reception  of  vessels  drawing  IS  feet  water.  on  a Harbour  at 

The  reporters  would  propose  to  build  the  eastern  pier  in  the  first  instance.  With  this  view,  it  Granton,  Frith  of 
has  been  laid  down  with  kants  in  such  directions  as  to  render  this  single  pier  effective  for  the  shelter  Forth, 
of  ships,  and  more  especially  of  steam-vessels,  in  moderate  weather.  The  western  pier  would  fall  to 
be  executed  next;  and  lastly,  the  dock  walls  running  between  the  roots  of  the  two  piers.  By  this 
arrangement,  each  progressive  step  of  the  operation  would  afford  deep-water  accommodation  to 
shipping;  and  even  without  the  addition  of  the  wet  docks,  the  berthage  of  vessels  would  be  provided 
for  in  a manner  hitherto  unknown  on  the  eastern  coast  of  Great  Britain,  so  that  the  largest  merchant 
ships  could  enter  the  harbour  in'low  spring  tides  after  an  hour’s  flood;  while  the  London  steamers 
and  the  ordinary  class  of  siiips  might ‘resort  to  it  at  all  times  of  tide.  The  shipping  accommodation 
at  Granton  may  still  farther  be  extended,  for  the  purposes  of  a naval  arsenal,  if  required. 

It  is  not  easy  to  arrive  at  certainty  in  estimating  either  the  time  or  expense  required  for  executing 
works  of  this  nature  in  deep  water.  When  it  is  considered,  however,  that  the  situation  of  the  proposed 
piers,  though  extending  into  deep  water,  is  a good  deal  sheltered,  there  seems  to  be  reasonable  ground 
for  expecting  that  the  progress  of  the  works  will  not  be  unduly  delayed  by  the  disadvantages  which 
generally  attend  operations  of  this  kind.  The  favourable  state,  too,  of  the  quarries  already  partially 
opened,  by  your  Grace’s  command,  in  the  immediate  vicinity  of  Granton  shore,  induce  the  reporters  to 
hope  that  no  want  of  excellent  building  materials  will  be  experienced  in  executing  the  proposed 
works  ; and  the  excavation  of  the  docks  may  be  so  conducted,  as  to  afford  materials  for  the  construc- 
tion of  the  piers.  Even  supposing  that  unexpectedly  the  Granton  quarries  should  fail,  recourse  may 
be  had  to  Craigleith,  which  furnishes  perhaps  the  best  materials  in  the  kingdom,  and  is  only  distant 
about  two  miles  from  the  site  of  the  proposed  works.  The  reporters  conceive  that,  with  such  facilities, 
the  eastern  pier  will  be  executed  in  three  or  four  working  seasons,  and  the  western  pier  in  two  or  three 
seasons;  so  that  the  harbour  works  may  be  completed  in  about  five  or  six  years.  The  execution  of 
the  wet  docks  may  either  be  carried  on  at  the  same  time  as  the  other  works,  or  delayed  till  a 
future  period. 

The  expense  of  the  eastern  pier,  which  extends  to  about  666  lineal  yards  in  length,  and  terminates 
in  a depth  of  12  feet  at  low-water  of  spring  tides,  is  estimated  at  83,3191.  14s.  Id  , and  the  western 
pier,  which  is  of  similar  dimensions,  is  estimated  to  cost  81,46S/.  To  these  two  sums,  104,1  IS/.  2s.  8 d. 
must  be  added  for  the  expense  of  the  wet  docks  ; so  that  the  amount  for  the  whole  harbour  works, 
including  20  per  cent,  for  incidents  on  the  piers,  and  10  per  cent,  on  the  docks,  will  be  263,905/. 

16*.  9d. 

The  road  which  is  projected  to  cross  the  water  of  Leith  by  a bridge  at  Canonmills,  may  be  made 
nearly  level  as  far  as  Pitt-street,  with  the  exception  of  about  900  yards  near  Granton,  which  would 
rise  at  the  rate  of  one  perpendicular  to  35  horizontal.  It  is  not,  however,  proposed  to  carry  this  road 
at  present  beyond  the  point  where  it  intersects  the  Queensferrv  road;  and  the  estimate  for  executing 
it  to  this  extent  amounts  to  5,237/.  15s.  4c/.,  independently  of  the  price  of  land.  The  traffic  trom  the 
Queensferry  road  would,  in  the  first  instance  pass  along  the  present  road  to  Edinburgh  by  Canonmills 
bridge. 

With  regard  to  the  line  of  road  or  railway  by  the  village  of  water  of  Leith  to  the  Union  canal,  there 
can  be  little" doubt,  from  what  has  already  been  stated,  that  the  proprietors  of  that  navigation  would 
feel  a favourable  interest  in  the  execution  of  such  a work.  It  is  unnecessary,  however,  at  this  time, 
to  do  more  than  delineate  on  the  plan  its  direction  as  surveyed,  ami  to  point  it  out  as  one  of  the 
facilities  incident  to  Granton  harbour.  The  same  observations  are  applicable  to  a railway  from  Granton 
to  Leith,  which  was  also  surveyed,  and  can  be  executed  on  one  level. 

To  his  Grace  the  Duke  of  JBuccleuch  Robert  Stevenson  and  Son.* 

and  Queensbery,  tyc.  fyc.  fyc. 


RONALDSHA. 


No.  476. 


Roxaldsha. 


R.  Search,  Esq.,  Lloyd’s  Agent,  on  the  neglected  slate  of  the  Harbours  in  the  Orkneys,  1846.  ^ 

The  roadstead  and  harbours  of  the  Orkney  Islands,  which  are  extremely  important  as  refuges  to  Search,  on  the  bad 
the  Northern  and  Baltic  trade  of  the  kingdom,  have  been  shamefully  neglected.  There  are  no  local  state  of  the  Har- 
funds  for  their  improvement,  with  the  sole  exception  of  the  petty  dues  levied  at  Kirkwall,  and  the  hours  in  the 
attention  of  Government  has  never  been  directed  to  them.  1 neys- 

Robert  Search. 


A committee  of  merchants  and  others  interested  in  the  establishment  of  a deep-water  harbour  near  Edinburgh 
hare,  in  a late  Address  to  your  Grace,  expressed  a desire  to  obtain  a modification  of  the  plan  described  in  the  foregoing 
Beport,  which  they  consider  more  than  sufficient  for  the  immediate  w,ants  of  the  trade.  To  meet  these  views,  the  plan 
■No.  11,  has  been  designed,  and  contains  a limitation  of  the  more  extensive  measure  already  proposed.  Tiiis  plan 
Accordingly,  shows  the  eastern  pier  carried  into  a depth  of  8 feet  9 inches  at  low  water;  a work,  the  expense  of  which 
“ estimated  at  40,0001.,  and  which  might  be  executed  within  eighteen  months  after  the  commencement  of  the  operations. 

his  siagle  pier  would  be  a great  accommodation  to  shipping;  and  steamers  of  the  largest  class  might  appruach  it  in 
rrost  slates  of  the  tide.  By  the  addition  of  a western  pier,  also  shown  in  the  plan  No.  2.,  a basin  of  the  area  of  11 
?cres  might  be  enclosed  at  an  expense  of  35,300/. ; and,  by  completing  the  wall  between  these  piers,  a dock  of  6£  acres 
w extent  would  be  obtained  for  a farther  outlay  of  45,000/.  Thus  the  whole  of  the  works  shown  in  the  plan  No.  2, 
“‘ght  be  completed  for  the  sum  of  about  120,000/. 

R.  S.  and  Son. 

■Edinburgh,  December  3,  1834. 
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Campbell,  on  the 
want  of  Extension 
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LERWICK. 

No.  477. 

A.  Sutherland,  Esq.,  Lloyd's  Agent,  on  the  state  of  the  Harbour. 

December  1,  184fi 

As  regards  this  port,  it  would  be  of  much  importance  to  the  shipping  interest  if  a harbour  ‘ 
built  here,  to  which  I respectfully  beg  leave  to  call  the  attention  of  the  Commissioners  appointe^T* 
this  purpose.  The  natural  harbour  of  Lerwick,  commonly  termed  Brassav  Sound,  is  the  princinal  °f 
in  these  islands.  It  has  long  been  neglected,  and  which  ought  not  to  be  the  case  as  it  is  a ire  , i 
resort  for  numbers  of  merchant  vessels,  and  also  for  ships  of  Her  Majesty’s  Navy  when  in  the  N th 
Sea.  It  has  frequently  been  intended  by  the  inhabitants  here  to  get  a harbour  built,  but  they  could 
never  raise  funds  adequate  for  such.  3 Q 

A.  Sutherland. 


, STROMNESS. 


J.  M.  Hamilton,  Esq.,  Lloyd's  Agent,  and  Senior  Magistrate,  on  the  want  of  a Harbour  at 
Stromness. 


October  14,  1846. 

I regret  that  the  Commissioners  did  not  extend  their  visit  to  this  and  the  other  harbours  in 
the  Orkney  Islands,  particularly  to  Stromness  and  Long  Hope,  as  both  those  places  are  of  great  im- 
portance to  the  mercantile  as  well  as  the  Royal  Navy  of  the  kingdom,  from  being  the  resort  of  immense 
numbers  of  shipping,  which  are  continually  putting  in,  wind-bound,  from  almost  all  parts  of  the 
world. 

The  tidal  harbour  of  Stromness  is  particularly  important,  as  it  is  the  only  port  north  of  Aberdeen 
where  vessels  can  safely  come  to  for  repairs,  in  the  event  of  receiving  damage  along  the  coast,  or  in 
passing  through  the  Pentland  Firth,  there  being  one  of  Mortan’s  patent  slips  laid  down  capable  of  taking 
on  vessels  of  five-hundred  tons  burthen.  This  safe  and  commodious  harbour,  I am  sorry  to  say,  is  fast 
filling  up,  and  in  the  course  of  a short  time  must  be  useless  to  vessels  of  large  draft  of  water,  in  consequence 
of  the  whole  dirt  and  rubbish  of  the  place  being  constantly  thrown  into  it  by  the  inhabitants  without  the 
means  of  preventing  their  doing  so,  at  least  without  the  expensive  process  of  interdict  and  other  le"al 
measures,  which  no  one  sees  it  his  duty  to  adopt,  although  all  admit  the  evil  in  its  fullest  extent.  ° 
Taking  this  case  as  a fair  specimen  of  other  harbours  among  these  islands,  to  which  may  be  added 
the  inability  of  the  existing  authorities  to  prevent  ballast  being  thrown  or  other  obstructions  being  placed 
where  fancy  or  caprice  may  point,  I would  therefore  suggest  that  the  Bill,  about  to  be  brought  into 
Parliament,  should  contain  a clause  enacting  that  some  local  board  be  appointed,  with  power  summarily 
to  punish  offenders ; and  this  might  be  provided  for  in  section  19,  by  distinctly  stating  and  authorising 
certain  parties  to  be  named  to  act  as  conservators  of  tidal  harbours  within  these  several  districts,  with 
full  power  to  detect  and  punish  offenders. 

[J.  M.  Hamilton. 


ISLAY. 

No.  479. 

John  M'Lean,  Esq.,  Lloyd’s  Agent,  on  throwing  Ballast  into  the  Harbour. 

_ October  9,  1846. 

. The  principal  harbour  in  this  island  is  Lochindaul,  which  is  well  known  to  be  of  the  utmost 
importance  as  a safe  place  of  refuge  for  the  numerous  vessels  which  frequent  it  when  taking  the  North 
Channel  on  their  outward  and  inward  voyage  from  Clyde  and  Liverpool,  and  the  other  out-ports  on 
the  west  of  Ireland  and  foreign  parts ; but  still  I am  sorry  to  say  that  it  is  very  much  neglected  from 
want  of  a harbour,  light,  buoys,  &c. 

. ^^.ere  be'mg  but  very  little  trade  carried  on  in  this  island,  makes  people  careless  in  making  applica- 
tion for  getting  the  harbour  improved,  which,  to  say  the  least,  stands  very  much  in  want  of  it,— in  short 
l,  have  ,seen  vessels  heaving  their  ballast  out  in  the  harbour  and  no  notice  taken  of  it;  this  I think 
s lould  be  put  a stop  to,  by  appointing  a harbour-master,  with  full  authority  to  prevent  such  a nefa- 
rious practice.  J r 

J.  M'Lean. 


TOBERMORY. 

.No.  480. 

Donald  Campbell,  Esq.,  Lloyd's  Agent , on  the  want  of  Extension  of  the  Quay. 

’’  October  2,  1846. 

I beg  leave  to  call  the  attention  of  the  Commissioners,  or  their  engineer,  in  their  extended 

iurvey,  to  the  Quay  at  Tobermory,  erected  by  the  British  Fishery  Society,  which  requires  an  extension 
it  at  least  twenty  yards,  to  make  it  of  benefit  at  all  times  of  the  tide,  and  also  to  the  Harbour  of 
Vrynagom  in  the  island  of  Coll,  which  requires  a quay  to  shelter  the  smacks  and  fishing  boats,  by  which 
he  cod  and  ling  fisheries  would  be  encouraged  and  extended. 

D.  Campbell. 
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TARBERT.  » 

No.  481. 

Report  by  James  Watt,  Esq.,  on  forming  Canal  communication  between  Loch  Gilp  and  Loch 

Crinan,  and  between  East  and  West  Lochs  Tarbert , addressed  to  the  Commissioners  of  Highland 

Roads  and  Bridges. 

Glasgow,  December  21,  1772. 

I. — It  having  been  considered  as  a desirable  thing  to  open  amove  ready  communication  between 
the  Firth  of  Clyde  and  the  Atlantic  Ocean.  Though  the  general  appearance  of  the  lands  that  lie  be-  w 
tween  this  Firth  and  the  ocean  is  very  forbidding,  yet  nature  has  formed  two  places  where  such  an  on  a C,anal 

attempt  appears  to  be  easily  practicable.  These  places  are,  first,  the  isthmus  t.f  Tarbert,  formed  by  the  Tarbert!"  """  ” 
east  and  west  lochs  Tarbert,  which  approach  very  near  to  one  another;  secondly,  the  isthmus  that  lies 
between  Loch  Gilp,  in  the  Firth  of  Clyde,  and  Loch  Crinan,  which  communicates  with  the  Western 
Ocean  by  the  Sound  of  Jura. 

II.  — -The  advantages  proposed  to  arise  from  such  a communication  are,  first,  the  permitting  the 
navigators  of  the  Atlantic  Ocean  to  enter  into  or  go  out  of  the  Firth  of  Clyde  when  contrary  winds  or 
tides' might  prevent  their  passing  the  Mole  or  Promontory  of  Cantyre,*  for  which  the  situation  of 
Tarbert  appears  to  be  more,  particularly  adapted  ; secondly,  the  permitting  boats  or  other  small  vessels  to 
come  from  the  Western  Isles  in  to  Clyde  in  the  winter  season,  which  at  present  is  exceedingly  dangerous ; 
for  this  end  the  situation  of  Crinan  appears  to  offer  the  fairest. 

III.  — As  this  matter  appeared  to  be  of  public  concern,  and,  if  practicable,  a thing  of  great  utility  to 
the  trade  of  the  Firth  of  Clyde,  particularly  to  the  vessels  coming  from  the  North  and  West  Highlands, 
whereby  it  might  tend  to  the  improvement  of  these  countries,  the  Hon.  Board  of  Annexed  Estates, 
judging  that  it  might  merit  a more  particular  examination  than  it  had  hitherto  received,  and  having 
done  me  the  honour  to  employ  me  for  that  purpose,  they  gave  me  the  following  instructions: — 

IV.  — 1.  That  I should,  in  considering  both  the  tracts  for  a canal  at  Crinan  or  at  Tarbert,  with  the 
adjacent  seas,  islands,  and  coasts,  lay  before  the  board  a plan  of  making  a canal  of  7 feet  deep,  and  of 
10  feet  deep,  and  of  such  other  depth  as  I should  think  most  proper  at  both  places,  and  an  estimate 
of  the  expense. 

2.  An  estimate  of  a thorough  cut  at  Tarbert,  and  to  report  the  height  of  the  tides  upon  the  east  and 
west  coasts,  with  other  circumstances  relating  thereto. 

3.  To  report  the  conveniences  and  inconveniences  of  the  harbours  at  both  ends  of  these  canals,  and  of 
the  access  to  them  from  the  Western  Ocean  anil  Firth  of  Clyde. 

4.  The  advantages  and  disadvantages  attending  both  to  vessels  coming  coastwise  and  through  the 
Sound  of  Isla,  from  the  difference  of  the  length  of  the  way,  from  the  currents,  and  from  other  circum- 
stances. 

Query. — Whether  coasting-vessels  coming  from  the  north  do  commonly  pass  by  the  Sound  betwixt 
Islay  and  Jura,  or  betwixt  Scarba  and  the  mainland. 

5.  Pursuant  to  these  instructions,  in  the  month  of  July,  1771,  I made  a survey  of  both  places,  aii 
account  of  which  I proceed  to  deliver  in  the  following  pages : — 

6.  I begin  by  describing  the  Crinan  passage,  because  some  reasons  of  convenience  made  me  survey 
it  first,  and  proceed  from  thence  to  Tarbert,  by  the  Sound  of  Jura. 

7.  It  has  been  mentioned  (1)  that  this  tract  lies  across  an  isthmus,  formed  upon  the  south  by  the 
head  of  Loch  Gilp,  and  upon  the  north  by  Loch  Crinan.  I shall  first  describe  the  immediate  access  to 
it  on  both  sides,  and  then  the  isthmus  or  tract  itself. 

S.  Loch  Gilp  is  a branch  of  Loch  Fyne,  which  is  an  arm  of  the  Firth  of  Clyde,  and  is  sufficiently 
wide  and  navigable  for  any  kind  of  vessels.  Its  shores  are  mountainous,  steep,  and  rocky,  there  being 
almost  every  where  deep  water  clo.-e  to  the  shore. 

9.  Loch  Gilp  is  situated  about  20  miles  from  the  Point  of  Skipness,  which  forms  the  north  side  of 
the  mouth  of  Loch  Fyne;  it  is  about  two  miles  long,  and  scarcely  one  mile  broad,  even  at  the  mouth. 

There  are  some  small  rocky  islands  in  it,  which  afford  shelter  for  vessels  riding  in  the  north  side  of 
them  ill  four  fathoms  water.  Its  shores  in  general  are  rocky  though  shallow,  but  at  its  head  it  is  free 
from  rocks,  ami  exceedingly  shelving,  the  tide  ebbing  seven-eighths  of  a mile  in  ordinary  spring  tides. 

The  shore  there  is  a sandy  gravel,  covered  with  great  quantities  of  mussels  and  cockles. 

10.  The  rise  and  fall  of  spring  tides  in  Loch  Gilp  is  about  11  feet.  I observed  a neap  tide  that  rose 
and  fell  about  9 feet;  but  I was  informed  thnt  it  ebbed  nearly  as  low  as  iB  usual  in  spring  tides,  and 
as  neap  tides  commonly  fall  as  much  short  of  the  spring  tides  in  the  ebbing  as  in  the  flowing,  I suppose 
their  rise  and  fall  to  be  about  7 feet. 

11.  From  the  low-water  mark  upon  the  shelving  shore  just  mentioned  (9),  the  loch  deepens  sud- 
denly to  4 fathoms,  which  continues  to  the  Rocky  Island  (9),  situated  about  the  middle  of  the  length 
of  the  deep  water  of  the  loch,  but  nearest  to  the  east  shore.  From  this  island  to  the  mouth  of  Loch  Gilp 
there  is  about  6 or  7 fathoms  of  water. 

12.  There  is  naturally  no  good  landing-place  near  the  head  of  this  loch,  but  theTe  are  several  places 
where,  by  the  assistance  of  art,  harbours  may  be  made,  where  small  vessels  may  lie  or  unload  in  safety, 
though  they  would  lie  aground  at  low  water ; and,  indeed,  if  much  navigation  were  to  be  carried  on  here, 
some  such  provision  would  absolutely  be  necessary,  as  the  islands  afford  little  shelter  and  the  loch  is 
exposed  to  the  south  winds. 

13.  The  north-west  side  of  the  isthmus  is  formed  by  the  inner  bay  of  Crinan,  which  is  an  oblong 
basin  about  a mile  in  length,  and  excepting  the  channel  of  the  water  of  Add,  which  I shall  afterwards 
describe,  it  ebbs  almost  entirely  dry  every  tide,  though  its  shores  are  a shelving  mud  ; yet  upon  the  south- 
west side  the  rocks  are  high,  steep,  and  rugged,  almost  to  the  high-water  mark. 

14.  Upon  the  east  and  south  sides  it  is  bounded  by  a very  level  marshy  plain  of  considerable  xtent, 
through  which  the  water  of  Add,  and  a smaller  bum  which  joins  it,  form  winding  channels. 

15.  Upon  the  north  it  is  separated  from  the  outer  bay  of  Crinan  by  a rocky  peninsula,  which  is  called 
the  Crinan,  and  gives  its  name  to  the  whole.  At  the  west  end  of  the  peninsula  is  the  opening  to  the 
outer  loch,  or,  more  properly,  bay  of  Crinan ; this  opening  is  about  200  yards  wide,  and  has  at  high-water 
neap  tides  about  11  feet  water;  but,  a little  farther  out  in  the  bay,  there  is  a bar  formed  by  the  tide,  and 
the  water  of  Add,  on  which  there  is  only  8*  feet.  Just  within  the  point  of  the  peninsula  there  is  a 
convenient  harbour  for  small  vessels  which  is  capable  of  great  improvement. 

16.  The  south-west  shore  of  the  outer  bay  is  still  more  rocky  and  rugged  than  that  of  the  inner  one, 

4 M 
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and  it  is  barely  possible  to  scramble  along  betwixt  the  rocks  and  the  water.  The  east  shore  is  a shel  • 
sandy  beach,  dry  at  half  tide,  and  the  north  shore  at  Duntroon  is  steep  rocks.  v,n» 

17.  Upon  the  east  side  are  two  pretty  large  and  high  rocky  islands,  the  passage  to  which  is  drv  > 

low  water.  • ’ 

18.  This  bay  has  a very  wide  opening  to  the  north-west.  It  is  sheltered  from  the  ocean  by  the  islands 

Scarba  and  Jura,  which  are  very  high  land,  and  are  about  10  or  12  miles  distant.  There  is  also  a 1'  * 
of  small  rocky  islands  stretching  from  the  Point  of  Cragnish,  quite  across  ihe  opening  of  Crinan,  though 
at  five  or  six  miles  distance.  ’ * 

19.  Beside  the  two  large  islands  (17)  there  is  also  a very  small  rocky  one,  which  is  never  covered  bv 
the  tide,  and  lies  in  the  middle  of  the  bay,  having  deep  waterround  it.  This  is  said  to  be  the  only  rock  in 
the  bay  which  is  dangerous  for  shipping,  and  may  be  easily  seen  and  avoided. 

20.  The  general  depth  of  water  in  the  bay  is  about  3 fathoms,  until  it  approaches  the  low-water 
mark  or  the  bar,  where  it  suddenly  shallows. 

21.  The  tides  in  Crinan  follow  no  known  rule  ; sometimes  ebbing  and  flowing  several  times  in  one 
tide,  sometimes  never  ebbing  at  all,  and  at  other  times  never  flowing  to  any  height.  Thev  seem  to  be 
more  affected  by  the  winds  that  blow  in  the  ocean  than  by  the  changes  of  the  moon. 

I observed  a neap  tide  that  rose  and  fell  3 feet  6 inches,  and  a spring  tide  that  rose  5 feet  3 inches 
above  the  low  water  of  the  neap  tide.  The  neap  tide  continued  about  the  point  of  low  water  nearly  two 
hours,  in  which  time  it  often  flowed  a little  and  ebbed  again  rather  farther  than  it  had  risen.  The  times 
of  high  water  of  Crinan  and  Loch  Gilp  are  said  to  differ  greatly,  at  some  times  even  to  six  hours  • on 
the  20th  July,  1771, 1 found  them  to  coincide  within  an  hour,  the  Crinan  tide  bein'*  latest. 

22.  Upon  the  south-west  side  of  Crinan  there  is  a small  bay  where  vessels  may  ride  in  safety  in  four 
fathoms  water. 

23.  There  is  good  anchor-hold  in  fine  sand  through  the  whole  loch,  but  from  the  wideness  of  its 
mouth  and  the  distance  of  the  lands  that  form  its  only  shelter  from  that  quarter,  I am  of  opinion  that 
it  is  by  no  means  a safe  harbour  when  the  wind  blows  violently  from  the  north  and  west.  At  such 
times  vessels  may  take  refuge  in  the  harbour  of  Craignish,  distant  about  six  miles  to  the  north,  which 
being  of  a circular  form,  with  a narrow  mouth,  affords  good  shelter  from  almost  any  wind,  nor  are  there 
other  harbours  wanting  in  the  neighbourhood  which  the  sailor  can  run  for  when  it  is  unsafe  to  remain 
in  Crinan.  Rut  1 leave  this  subject  until  I shall  fix  what  appears  to  me  to  be  a proper  size  of  a canal 
for  this  situation,  previous  to  which  I must  describe  the  isthmus,  where  it  is  proposed  to  pass. 

24.  The  water  of  Gilp  runs  into  the  loch  of  that  name,  through  the  sands  that  are  at  its  head,  and 
forms  its  channel,  sometimes  in  one  part  of  them  and  sometimes  in  another.  It  runs  at  present  close 
by  the  east  shore.  Gilp  is  a water  of  no  great  size,  its  channel  in  the  sands  being  about  30  feet  wide, 
but  in  the  time  of  rains,  like  every  water  in  this  hilly  country,  it  rises  to  a very  great  height,  to  which 
a smaller  water,  or  rather  burn,  called  Allnachulatright  (which  comes  immediately  from  the  mountains 
upon  the  east  side  of  the  valley),  greatly  contributes.  Tills  burn,  from  the  great  declivity  of  its  chan- 
nel, brings  down  large  stones  and  gravel,  which  obstruct  and  turn  aside  the  channel  of  Gilp,  and  it 
appears  to  have  been  the  finer  part  of  these  depositions  that  has  formed  the  sands  at  the  head  of  the 
loch. 

25.  From  the  loch  northwards  lies  an  irregular  plain,  about  the  same  breadth  as  the  loch  itself;  the 
soil  is  various ; where  the  water  runs  it  is  gravel ; and  towards  the  sides,  where  it  begins  to  rise,  it  is 
rocky. 

26.  In  about  a mile  the  bottom  of  the  valley  has  risen  27  feet  above  the  high  water  of  neap  tides ; 

and  from  a rocky  mount,  called  Bad-dana-Cranavan,  situated  there  near  its  middle,  the  valley,  which 
had  become  somewhat  more  contracted,  again  extends  its  breadth,  and  becomes  almost  perfectly  level, 
being  a bog  or  moss  ot  that  kind  that  is  formed  of  the  detritus  of  acquatic  plants.  It  is  covered  with 
grass,  though  in  many  places  it  is  very  wet,  abounding  with  the  trefolium  palustre,  sedges,  and  other 
plants  of  that  genu*.  On  the  west  side  of  this  plain  the  hills  are  steep,  rocky,  and  covered  with 
brushwood;  they  are  also  intersected  by  some  small  rivulets;  on  the  east  they  are  more  sloping,  and 
partly  arable.  J 

27.  The  moss  is  somewhat  more  than  a mile  long,  extending  to  an  ancient  tumulus  called  Cairn- 
baan,  on  which  place  the  valley  becomes  rocky  and  very  irregular.  Its  direction  there  is  almost  due 
east  a"£Lwest-  The  water  °f  tnlp.  which  runs  through  the  middle  of  the  moss,  and  upon  the  east 
side  of  Bad-dana-Cranavan  (26),  has  its  channel  at  this  place  in  a narrow  bottom  on  the  north  side  of 
tne  valley,  ihe  perpendicular  height  of  ihe  north-west  end  of  the  moss  is  about  33  feet  above  neap 
tides. 


v,  t ifw01  ^a!jn^>a^;n  westward  the  glen  in  which  Gilp  runs  is  irregular,  but  at  the  narrowest  is 
a ou  eel  wide,  of  which  the  immediate  channel  of  the  water  occupies  about  15  feet.  The  bare 
rock  is  seen  almost  everywhere  at  the  bottom  of  the  water.  On  the  north  side  of  the  glen  are  perpen- 
rocks  r°CkS  PreUy  h'gh"  The  S°Utl1  Side  iS  someivhat  less  steep,  and  not  so  high,  but  it  is  also  bare 


iwnf'i  Havin.?  P°P°wed  UP  this  glen  about  half  a mile,  the  vallev  becomes  open,  and  at  Dunimuck 
Mill-dam  is  the  summit  or  highest  place  between  the  two  seas,  which  is  elevated  70  feet  above  the 

InA  -,deu  ln  GilP’  and  is  “ear  three  miles  distant  from  it. 

,U-  At  the  summit  the  soil  is  a bed  of  gravel,  which  has  been  brought  from  the  hills  upon  the 
in'V  ’t311  a ®P°slted  ’y  ^ waters  of  Gilp.  I caused  workmen  to  bore  in  this  gravel  to  the  depth  of 
18  feet,  and  had  reason  to  believe  it  was  much  deeper,  though  it  was  so  compact  that  it  could  not  be 
pierced  any  deeper  by  boring-rods,  and  so  full  of  water  that  the  workmen  could  not  get  down  by 
K?*  - Vfi  desce"1  fro,m  the  summit  towards  Gilp  is  sudden,  but  towards  Crinan  it  is  very  gentle 
for  the  first  600  yards,  where  it  becomes  more  steep. 

31.  The  bed  of  gravel  at  the  summit  does  not  extend  far  to  the  westward,  but  it  is  soon  cut  off  by 
a boggy  moss,  on  digging  into  which  we  found  below  it  a bed  of  gravel,  and  then  a muddy  clay  pecu- 

me  “'gnlands  (being  apparently  a detritus  of  schistus).  We  bored  into  this  clay  much  deeper 
ttian  there  will  probably  be  occasion  to  dig,  and  found  no  bottom.  This  boggy  matter,  or  mud,  &c., 
,e.  e o ,e  supported  or  kept  in  by  a rising  hank  of  gravel  that  extends  across  the  west  end  of  the 
plain,  and  rises  a lew  feet  higher  than  its  general  surface. 

32.  Near  this  place  the  valley  is  again  contracted  by  two  rocky  mounts  that  proceed  from  the  north 
and  !ea!e  bet'?lx,t  them  and  toe  hill  of  Dunardry,  which  is  very  high  and  exceedingly  steep,  only 

a nanow  bottom  of  about  50  feet  wide,  part  of  which  is  occupied  by  the  burn  of  Dunardry.  The 
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perpendicular  descent  from  the  summit  to  this  place  is  about  32  feet,  the  distance  being  somewhat 

m0oo  ^he'vaflev  continues  in  this  state,  but  growing  gradually  wider,  till  it  passes  the  farm  of  Du- 

rdry  near  which  it  opens  with  an  extensive  mossy  plain.  The  length  of  this  contracted  valley  is  Tarbert. 

‘Kn„t  1 Quarter  of  a mile,  and  the  perpendicular  descent  24  feet.  . 

o,  q'he  ..lain  (14),  which  is  a common  morass,  or  flow  moss  (consisting  principally  of  the  wate  No.  481. 

„ c nr  foir-rotted)  extends  about  a mile  to  the  confluence  of  the  waters  of  Add  and  the  Dnnardry  \\  att,  on  a Canal 
Turn  at  the  high-water  mark  of  the  inner  bay  of  Crinan.  It  is  hounded  on  the  south-west  by  the  at  Crinan  and  at 
tppn  Em  0f  Dutfardry ; upon  the  east  by  other  mountains,  about  a mile  and  a halt  distant;  and  upon  T-.rbe  . 
the  north  bv  the  ouier  bay  of  Crinan.  Notwithstanding  its  being  apparently  level,  it  has  a consider- 
Ihk  d«liv!ly, the  end  ne.r  Dnnardry  being  14  feel  shove  the  higb-iv.ler  mark  and  .hat  neat  the i a» 
only  4 feet  above  it.  The  mossy  soil  is  of  no  great  deepness,  for  at  3 feet  under  the  surface  a bed  of 

,i«v  appears  to  extend  under  the  whole  of  it.  . , 

qc  The  water  of  Add  is  considerable,  and  larger  than  the  Gilp ; it  comes  with  a winding  channel 
through  the  moss,  and  continues  through  the  sands  of  the  inner  bay  of  Crinan,  being  there,  at  shu  - 
lowest  knee-deep  at  low-water  mark.  , , . * 

36  Bv  mv  levelline,  the  high  water  of  spring  tides  in  Crinan,  is  exactly  upon  a level  with  that  of 
the  neap  tide's  in  Gilp-;  the  surface  of  the  water  of  Add,  when  it  enters  the  inner  hay,  being,  at  low- 
water "Vie"  lower ^han  the  high-water  mark,  and  having  then  2 feet  water,  it  follows  t at  m ordi- 
nary sprine  tides,  there  is  6*  feet  water  in  that  part  of  its  channel,  and  m neap  tides  (21 ) only  43  feet. 

37  The5  whole  distance  from  the  summit  to  the  high  water  of  Crinan  is  one  mile  and  three-tourths, 
and  from  the  high-water  mark  of  Gilp  to  the  high-water  mark  of  Crinan,  four  miles  and  three-fourths, 
the  height  of  Dunimuck  Mill-dam,  which  is  the  summit,  being  i0  feet. 

38.  Near  Cairnbaan,  a valley  called  Lei  chchluan,  gives  an  opening  to  the  north-east,  bywhehthe 
country  may  he  crossed  by  a canal,  independent  of  the  passage,  by  Dunimuck  Mill. 

worthy  of  examination,  and  found  that  the  summit  of  that  passage  was  11  feet  lower  than  by  Dtim 
muck,"  but  that  the  summit  itself  was  longer,  t hat  there  appeared  no 

and  that  the  passage  that  wav  must  be  more  than  a mile  longer  than  the  other.  I shall  therefore  pro 
ceed  in  supposing  the  canal  to  be  canned  by  Dunimuck  passage. 

39.  Mv  instructions  recommended  to  me  to  give  an  estimate  of  a canal  of  7 feet  deep  and  of  a 
canal  of  10  feet  deep,  with  such  other  as  I should  think  most  proper  I shall  first  describe  the  cana 
of  7 feet,  as  that  to  which  the  depth  of  water  on  both  rides  is  best  adapted. 

40  Beginning  at  Gilp,  I propose  to  cut  a new  channel  directly  through  the  sand.,  as  laid  down  n 
the  plan,6 and* to^secure  its  sidesby  two  jetties  of  rubble  stone.  The  water  of  Gilp  being  turned  into 
this  channel,  will  contribute  not  only  to  keep  it  deep,  but  even  to  make  it  so. 

41.  The  burn  of  Altnachulatright  being  the  principal  carrier  of  gravel,  and  mo«t  uuru  >,  p 
pose  to  throw  it  into  the  loch  by  a^eparate  channel,  to  be  cut  ton im_ 

42.  Having  brought  a sufficient  depth  of  water  to  the  shore  at  the  high- -water  marl I P-oj  ose 

mediately  to  lock  up,  by  a lock  of  6 feet  rise  above  the  ordinary  neap  t ide, .but  capable  fe 

lock  of  8 feet  rise  in  a tide  that  should  be  2 feet  defective,  as  must  oftenhappen 

43.  Having  twice  crossed  the  channel  of  Gilp,  and ^roceede id  a quarte^f  from  the  firsUock. 

I propose,  at  a gravel  bank,  to  lock  up  again  by  another  lock  ’ where  the  third 

Uelffirough  Mr.  Campbell  of  Askomills  policy  so  near  Bad-dana-Cranuvan  (26),  where  the  thud 

lock  may  be  founded  upon  the  rock,  or  possibly  cut  out  of  it.  channel  of 

44.  I propose  to  car?y  the  canal  upon  the  west  s.de  of  tins  mount  in  order  to 

Gilp  andP the  north  side  of  the  mount,  which  is  steep  some  length,  which  is  a 

which  would  be  difficult.  The  canal  must  be  here  quarried  out  of  the  rock  loi  ^ 

blueish  schistus,  with  nodules  of  quartz,  is  very  hard  cutting,  an  wou  , “ Cairn- 

45.  From  Bad-dana-Cranavan  the  canal  may  be  earned  upon  . ’^summits.  It 

baan.  At  this  place  I propose  a lock,  and  three  more  in  the  g en  (28),  m tne^u 

Trill  here  lie  exceedingly  expensive  to  dig  the  canal  out  ?he  SeSsLrv.  ? 

dams  across  the  valley,  which  has  naturally  1'tOe  £‘raised  54  feet,  and  to  be  brought  within 

46.  By  moans  of  seven  locks  the  canal  is  now  supposed  to  De  ratsen  o , wllich  the  Height 

i vords  of  the  summit.  I propose  at  this  place  to  begin  a p > 1 yards,  where  it 

of  the  whole  may  be  reduced  16  feet,  and  the  canal  continued  on  thts level f«  J ’ ,, 

5 .«*»  U-eWet,t  ,urface_of_the  groond^  and  mnch'Ih, 

the  east  side.  The  situation  is  exceedingly 

the  earth  would  require  to  he  removed  to  a considerable  distanc^  for  the  hcgs  tbe  hills 

any  great  load,  and  almost  the  whole  earth  will  have  to  be  laid  upon  the  south  s.de, 


240  yards  of  the  summit.  I propose  at  this  place  to  oegm  a piece 
of  the  whole  may  be  redoccd  16  feet,  and  the  canal  continued  o 

again  meets  the  present  surface  of  the  ground,  and  wl  ere  * . rneetina  with  much  roctc,  yet 

possible  to  cut  a great  deal  more  from  the  height  of  t ie  su  j tj  is  exceedingly  confined,  and 

I am  certain  that  some  would  be  met  with  on  the  east  side.  , ,T“*  part  would  not  bear 

the  earth  would  require  to  be  removed  to  a considerable  the  hills 

any  great  load,  and  almost  the  whole  earth  will  have  to  be  laid  upon  the  south  side, 

descend, 

Dnnardry  Bum,  where  it  must  be  formed  by  dams,  as  upon  cutting  and  banking,  to  carry  the 

48  Impose  one  lock  *«*  Ao  the  iigh- 

wTfor  3 Ste  ?n  C^Ttibfo*fo  ta  i constructed  as  to  ndmt.  vessc.s  when  a def.ctive  neap  sets 


canal  on  such  a level  through  the  rest  of  it 


"‘’ASISmfnf  Add  most  he  deepened,  and  maintain^ 

and  some  repair,  should  be  bestowed  upon  the  harbour  at  the  pmtnsuta  (15  , tnm  ^PP  8 

be  no  other  works  absolutely  necessary  for  th“  ^ rtint'of  the  great  canal  of  communi- 

50.  The  1 feet  depth  of  w ater  here  proposed  being Abe  s““  ",h.  tmndtt  of  bottom  to  be  like  it,  of 

cation  now  making  between  Forth  and  Clyde,  | would  Pr°p  , g f t f n As  tjie  other  particulars 
•24  feet,  the  locks  to  be  also  20*  feet  wide.  72  feet  long,  and  8 teet  ia  . as  Mr/Smeatotfs 
relating  to  the  construction  of  such  a canal  ™ Ly  are  app  icable  in  this  pre- 

Reports  upon  the  subject,  which  I would  propose  to  follow,  rasolar  as  mey  are  VV 

sent  situation.  I shall  not  enlarge  further  upon  it,  except inse  S PP  summit  part  of  it ; 

51.  The  water  of  Gilp  at  present  runs  into  Dunimuck  M.U-dam,  upon  me  y /Vom  high 

sometimes  finds  its  way  to  Crinan,  though  its  natural  channe  not  to  furnish  water  to  Duni- 

mountains  upon  the  south  side  of  the  valley,  and  h ds  ofI)unardry  Burn,  taken  together, 

muck  Mill  for  at  least  six  hours  in  the  twenty-four.  The  two  heads  ot  umtarorj  » ^ ^ g 
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are  nearly  of  the  same  size  with  the  head  of  Gilp,  and  can  be  easily  turned  into  th*  oi 
partition.  ne  c,lannel  of 

52.  The  weather  being:  rainy  when  I was  in  that  country,  prevented  me  from  making  an 
examination  of  the  size  of  the  bums ; when  I saw  them,  either  Gilp  or  Dnnardrv  Burn  could  hav  yfaLC!lrate 
as  much  water  as  would  drive  an  ordinary  corn-mill  constantly,  or  for  twenty-four  hours  in  th  U!rnis“e<i 
very  minute  inquiry  into  the  lowest  state  of  the  waters  did  not  appear  to  be  necessary  as  I ■ r A 
that  both  Gilp  and  the  other  burns  take  their  rise  from  lochs  in  the  mountains.  This  was"1  r)'' 

to  me  by  Mr.  Morrison,  my  assistant,  whom  [ sent  to  examine  that  matter,  while  I was 
In  some  other  part  ot  the  business.  employed 

53.  The  I"'"  lakes  from  which  the  principal  branch  of  Gilp  proceeds,  taken  together,  are  abnn,  (ten 

yards  long,  and  200  yards  wide,  and  the  lake  from  which  one  branch  of  Dunardry  Burn  nro™  J6°° 
about  1200  yards  long  and  200  yards  wide.  They  are  all  of  them  capable  of  beimr  nent^n  hi  ? " 
at  a small  expense,  and  would  then  not  only  become  deeper,  hut  would  also  eo.er  more  , I r 
shall  only  consider  them  as  deeper,  without  regard  to  any  other  enlargement  of  their  dimension, 
which,  however,  will  be  considerable.  mensions, 

54.  Suppose,  then,  that  they  were  so  much  raised  in  their  surface  that  they  could  be  run  ofF  m c; 
feet  deep,  they  would  afford  a supply  ot  19,440,000  cube  feet  of  wafer.  A lock  of  the  size  nml  a 
requires  nearly  12,000  cube  feet  of  water  to  work  it.  Every  vessel  passing-  this  isthmus  will  con- 
sume two  lockfulls,  and  I shall  suppose  the  number  of  vessels  to  be  passing  daily  to  be  twelve-  tv 
consumption  will  be  fwenty-four  lockfulls:  the  leakage  at  the  two  locks  of  the  canal  of  partition 

be  supposed  four  lockfulls  daily;  the  evaporation  of  that  district,  which  must  be  supplied  from  fh* 
canal  of  partition,  supposed  at  one-tenth  of  an  inch  daily  over  the  whole  surface,  amounts  to  3 son 
feet.  This  canal  will  be  little  liable  to  suffer  by  soakage,  for  excepting  what  it  may  lose  at  the  dams 
proposed  in  the  glens,  on  both  sides  of  the  summits,  the  soakage  can  be  supplied  from  other  sources  and 
it  is  probab  e that  more  will  be  furnished  by  springs  in  the  deep  cut  at  the  summi.s  than  will  be’ lost 
by  this  article.  I shall,  however,  suppose  it  equal  to  the  evaporation,  or  3,300  feet  daily 

55.  Our  account  of  water  now  stands  as  follows 


Twelve  vessels  consume  24  lockfulls,  or 
Leakage  „ 4 „ . 

Soakage  and  evaporation  . . 


Cube  Feet. 
2S8,000 
48,000 
6,600 


342, 600 

By  which  it  appears  Ihe  reservoir  proposed  (54)  would  supply  the  navigation  nearly  fifty-seven  days 
molfvin,  , “,he  ordinary  run  of  the  burns,  arr/.s  rain,  are” very  irequeM  hire,  and  all. 

Eeurinmth  Hh1n  he  °T-  “u"tr!of  Scotland,  I imagine  these  reservoirs  would  be  sufficient  for 
dlffic?,??  , ““'IP*™**  ?l  ,h«  number  of  vessels  mentioned ; but  if  they  should  not,  it  will  not  be 

Si®  V L wi5  i™  C™"  h,sl’er’  "d  *° raake  res"vo,rs  fa  olher  <,pp°r,u- 

n,0ft?n  77  depth  of  water  was  lobe  put  in  execution  in  this  situation,  the  principal 
■variations  from  the  plan  laid  down  for  the  seven  feet  canal  would  consist  :-lsf.  In  the  surface  of  the 

m n1io°LPd  ftr  ibtt5vthr:ei  feel  Msher  ^ * the  0ther  011  ■««£  of  tie  Ss  Ihave 

f”  ” forme  v o?„”  a'  J'T''  ll“"  the  16  fcct  of  "tra  cmt“e  “d  «*«■ 

”hr«S  y P P ’ “ m otlar  10  h™  ,M>  depth  of  water,  the  surface  must  be 

addhbmd'hei.X  Iflt’  T “'"‘f*1  in  their  M three  feet  each,  to  make  up  the  three  feet 
inSSer  ,?,e  1 , ,T7  7 '"'“f,  t°  ba  mad'  bottom  than 

of  fire  smali  ’ ,.  . ’ . *be  Crinan  side,  will  be  attended  with  considerable  difficulty,  on  account 
nLp  tide? wh  ch  T s ? „ * ,°r  he  i<,“0'n  °f  ,he  lMks  sb“”ld  ba  <“>  under  the  surface  of  low 

uZauVlann  LSAI  “P  ll,r“r  f“‘  *bova  tba  >?"-  «to.  I ohaerved,  consequently, 
stances  and  it  is  at  jOVi  water.  It  is  very  expensive  to  construct  works  in  such  circum- 

3rd  Th i u so.  exce«>,ngly  troublesome  to  maintain  them. 

4 h Tt  i;  "e.V  r°Ug\the  Sands  ofGilP  be  made  deeper. 

400  yards  from  'the  endaFih*?  °f1Grinan.  must  be  amoved  by  dredging,  and  a jetty  extending  about 
abovrthe  onlinarv  L^  , r.°Cky  Pf  !ns,lla>  northward,  musL  be  built  of  such  a height  as  to  be 
Add,  and  thereby^lo  prevent  S’etrma'tinn  “of  theb."^”6  ‘h'  ^ “d  ‘be  Cl"r“l  °f  the  °f 
Crinan.  ^ ckamiel  of  the  wnter  of  Add  must  be  deepened  greatly  through  most  of  the  inner  bay  of 

whtlher^ra/aUf  vej feeUleerwith6  °C  other  PeoPIe.  1 think  ^ is  very  problematical 

of  the  summit  ;n  fh*  i;n-  ^ Wltb  sufficient  banks,  can  be  carried  through  the  bay  on  the  east  side 
close  in  by  the  foot  of  the  hard™9056  d ^ °f  T”  feet  deeP’  1 would  lherefore  propose  to  carry  it 
somewhat!  and^ ^ShaL  oLi5  d-nd’  ?a  lhe  south-west  side  of  the  valley,  which  will  lengthen  it 
57  The  sizes  of  the  locks  a ^position  of  the  locks  a little  different  from  that  now  proposed, 
the  s^in  feet  canal  the  " falis.  bei"«  ™PP»sed  the  same  for  the  tel  feet  as  for 

will  he  exactly  the  same  and  fhAff11**  re(!ulred>  e3mept  in  the  article  of  soakage  and  evaporation, 
to  merit  much  attenS  ““sI"“d  Vj  these  two  articles  will,  be  so  trifiiSg  as  not 

comparative  view  of  whmb'^n'rTrh  777  Procead  to  estimate  the  expense  of  the  two  canals,  from  a 
in  this  situation  may  he  judged  offiT.'  ad™l,«es  “d  disadvantages,  the  propriety  of  either  of  them 

Estimate  of  the  Expense  of  making  a Canal  of  Seem  Feet  Depth  of  Water,  from  Loch  Gilp  to 
Loch  Crinan . 

“■  T°2™fte?wt!deCw7iS’lth‘ aT''?e  dei,tbbai"Bs,‘PPOtedtoh.9feet,th.botton,  ^ ’’  ^ 
yard  and  t’  I m 1 1®- il  wi"  cratai“  ™ J»d*  in  the  running 

to  44  mile”  ’ ’ CUb'  JardS’  Whicb-  al  5*.  a™»mt  to  1430f„  and 

4S'  T diton'ishT'  i100  inning yardi,  24  feetdee’p  atlh’e  sum'- 

mtt,  and  d.mm.shmgas  hythe  section  400,000  cube  yards,  at  8 d.  per  cube  yard  3333  6 


5898  15  0 
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x.  j.  a. 

44.  To  extra  cutting  rock  at  Bad-dana  Cranavan,  and  two  other  places  near  it  . 600  0 0 

40.  To  extra  cutting-  a new  channel  for  Gilp,  from  A to  B,  400  running  yards  . 300  0 0 

To  cutting  a new  channel  for  ditto,  through  the  sands  to  low-water  mark  . 700  0 0 

40.  To  securing  the  sides  of  same  with  rubblestone,  and  raising  two  heads  near  low- 

water  mark 1 , 600  0 0 

41.  To  cutting  a new  channel  for  the  burn  of  Altnachulatright  . . . . 50  0 0 

32.  To  extra  cutting  rock  near  Dunardry  town  ......  200  0 0 

To  turning  aside  and  making  up  the  highway  at  the  summit,  and  at  the  foot  of 

Dunardry  hill 100  0 0 

49.  To  deepening  the  channel  of  Add 200  O 0 

To  securing  its  sides  for  a quarter  of  a mile  ......  200  0 0 

To  cutting  a new  channel  for  Dunardry  Burn  . ....  50  0 0 

To  passing  places,  and  other  extra  digging,  the  valueof  a quarter  of  a mile  of  canal  357  10  O 

To  towing-paths,  back  drains,  &e.,  5 miles,  at  40/.  .....  200  0 0 

52.  To  damming  the  locks,  and  making  other  reservoirs  .....  400  0 O 

50.  To  14  locks  of  8 feet  rise  or  fall,  each  20  feet  wide  and  72  feet  long,  1000/.  each,  14 ,000  0 0 

To  two  draw-bridges  at  the  summit,  and  at  Loch  Gilp  head,  400/.  each  . . 800  0 0 

To  20  in  falls  and  over-falls  for  receiving  and  discharging  water,  as  the  grounds  do 

not  admit  of  tunnels  to  carry  it  under  .......  200  0 0 

49.  To  building  a pier  at  Crinan  . . . . . . . . . 100  0 O 

To  one  ditto  at  Loch  Gilp  .........  100  0 0 

65.  To  ground  for  the  canal  and  banks,  drains,  &c.,  54  yards  wide,  being  15^  scots 

acres,  per  mile,  and  for  4$  miles,  74  acres,  rated  at  10/.  per  acre  . . . 740  0 0 

To  ground  for  other  purposes,  20  acres  .......  200  0 0 


30,329  11  8 

To  contingent  and  incidental  expenses,  15  percent.  .....  4,549  8 8 


Total  . . £.  34,879  0 4 


Estimate  of  the  Expense  of  making  a Canal  of  Ten  Feet  Depth  of  Water,  from  Loch  Gilp  to  Crinan. 


£.  s.  d. 

To  cutting  the  canal  27  feet  broad  at  bottom,  or  12  feet  deep  slopes,  as  5 to  3, 
containing  in  running  yards  63  cube  yards,  and  in  a mile  tl0,880  cube 
yards,  which,  at  6d.  per  cube  yard,  amount  to  2,772/.,  and  for  4$  miles  to  . 10,434  10  0 
56.  To  cuttiug  in  the  canal  of  partition  to  a 27  feet  bottom,  106,325  yards,  at  8d.  . 3,544  0 S 

To  extra  cutting  at  Bad-dana-Cranavan  .......  600  0 0 

To  cutting  a new  channel  for  Gilp  ........  300  0 0 

To  cutting  ditto  through  the  sands,  supposed  3 feet  under  low  water  . . 1,400  0 0 

To  securing  the  sides  with  stones  ........  1,600  0 0 

To  a new  channel  for  Altnachulatright  .......  50  0 0 

To  cutting  rock  at  Dunardry  .........  200  0 0 

To  altering  the  highway  ..........  100  0 0 

To  deepening  the  channel  of  Add  and  dredging  the  bar  ....  600  0 0 

To  securing  sides  of  new  channel  with  stones,  three-quarters  of  a mile  . . 1,200  0 0 

To  cutting  a new  channel  for  Dunardry  Burn  . . . . . . 50  0 0 

To  passing  places,  the  value  of  a quarter  of  a mile  .....  693  0 0 

To  towing-paths  . . .........  200  0 0 

To  making  reservoirs  ..........  400  0 0 

To  14  locks  of  S feet  fall  or  rise,  20  feet  wide  and  72  feet  long,  1200/.  each  . 16,800  0 0 
To  extra  building,  drainage,  &c.,  at  each  of  the  two  tide- locks,  which  are  supposed 
to  be  equal  to  locks  of  10$  feet  full,  and  must  be  made  with  conveniences  for 
occasionally  keeping  off  the  tide  water  in  time  of  repairs,  400/.  each  . . S00  0 0 

To  two  draw-bridges  . 800  0 0 

To  infalls  and  overfalls 200  0 0 

To  two  piers  at  Crinan  and  Gilp  ....••••  200  0 0 

To  a jetty  to  defend  the  entry  of  the  inner  lock  at  Crinan,  and  to  keep  deep 
water  there,  extending  400  yards,  at  21.  per  yard  .....  800  0 0 

To  ground  for  the  canal  and  banks,  67  yards  wide,  19TV  Scots  acres  per  mile, 
for  4|  miles,  92  acres,  at  10/.  ........  920  0 O 

To  ground  for  other  purposes 200  0 O 


42,091  10  8 

To  contingencies,  15  per  cent. 6,313  14  7 

Total  . . 48,405  5 3 


Appendix  C. 
Supplement. 
Tarbert. 
Nc.  481. 

Watt,  on  a Canal 
at  Crinan  and  at 
Tarbcrt. 


, N.B.  In  the  last  article  allowance  is  only  made  for  the  charge  of  an  ordinary  Act  of  Parliament, 
independent  of  any  charges  that  may  be  brought  on  by  litigation  or  otherwise  previous  to  the  execu- 
tion, the  remander  being  for  accidents,  surveyors’  and  clerks’  salaries,  and  articles  omitted  in  the 
estimate. 

59-  In  the  foregoing  estimates,  I have  rated  the  cutting  of  the  earth  at  higher  prices  than  it  could  be 
“ecuted  for  in  the  low  country  of  Scotland.  It  will  here  be  more  difficult  to  procure  proper  work- 
®eo,  and  to  provide  them  in  provisions,  lodgings,  &c.  The  weather  is  more  uncertain,  and  the  men 
teing  thereby  often  thrown  idle,  must  have  higher  prices  for  what  they  do,  besides  the  greater  risk 
ot  damage  by  excessive  rains.  The  soil  is  also  sometimes,  in  a short  space,  of  many  different  qualities  ; 
and  at  the  summit  the  boggy  part  is  of  the  worst  species  of  earth  for  standing  upon  ; even  with  the 
6 wer‘enced  artists  some  Parts  of  il  may  faiI’  or>  at  ,east>  must  he  securecl  fay  expensive  works. 

• .With  regard  to  the  locks,  I have  supposed  them  to  be  mostiy  built  of  the  stone  of  the  country, 
mch  ,s  hereabouts  a blueish  whin  (a  species  of  schislus),  rising  generally  in  flat,  well-shaped  pieces. 
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SUFPEEMEXT. 
Tarbert. 
No.  481. 

Watt,  on  a Canal 
at  Crinan  and  at 
Tarbert. 


It  is  rather  too  hard  to  be  hewn,  but  works  very  well  with  the  stone  hammer.  There  also  are  som 
kinds  of  it  somewhat  like  the  Inverary  stone,  that  works  with  the  mason-irons  ; but  all  of  them  that 
I saw  are  more  difficult  to  work  than  freestones  are.  But  failing  them,  freestones  can  be  procured 
from  the  island  of  Arran,  by  a water-carriage  of  20  miles. 

61.  Many  of  the  locks  may  be  founded  upon  the  rock,  the  saving  thereby,  in  my  opinion,  will 
compensate  for  any  extraordinary  charge  that  will  be  occasioned  by  the  hewing  or  carrying  of  the 
stones. 

62.  In  regard  to  the  works  I propose  to  execute  in  the  tideway,  I must  observe,  they  cannot  be 
estimated  with  the  same  degree  of  precision  as  works  upon  the  firm  land  ; but  that  I have  made  such 
allowances  as  I judged  necessary  upon  them,  and  think  they  may  be  executed  near  the  prices  I have 
affixed  to  them. 

63.  Although  I propose  to  execute  the  canal  in  the  narrow  glens  (45)  by  making  dams  across 
them,  I have  estimated  the  whole  as  if  it  were  to  be  dug  out  of  the  soil.  For  although  I iina«-ine 
from  the  plenty  of  materials  that  lie  upon  the  spot,  that  these  dams  will  be  executed  for  less  money 
than  spaces  of  the  canal  equal  to  what  they  will  lie  underwater  are  estimated  at,  yet  their  forma- 
tion is  subjected  to  more  accidents  than  that  of  cutting  a canal  in  solid  ground,  and  it  will  be  more 
difficult  to  find  undertakers  for  works  of  that  species. 

64.  In  digging  the  new  channels  for  the  waters  of  Gilp  and  Add,  I have  supposed  that  much 
assistance  will  be  received  from  the  waters  themselves,  otherwise  the  estimated  prices  of  these  articles 
are  too  low  if  they  were  wholly  to  be  performed  by  digging  or  dredging. 

65.  In  regard  to  the  price  of  land,  I am  entirely  ignorant  of  it,  and  have  affixed  a price  to  that 
article  merely  to  complete  the  estimate.  I have  fixed  it  low,  because  little  of  it  is  arable,  and  a great 
jiortion  of  it  boggy.  I also  imagine  that  the  advantages  of  such  a canal  to  the  landholders  would  of 
itself  be  more  than  a compensation  for  any  damages  it  would  do  them. 

66.  To  determine  which  of  the  two  canals  will  be  most  proper  in  this  situation  requires  the  know- 
ledge of  several  particulars,  concerning  which  I have  not  been  able  to  procure  satisfactory  information. 
These  arc,  the  size  and  number  of  vessels  that  may  be  reasonably  expected  to  pass  this  way,  and  the 
destinations  of  those  vessels,  whether  for  the  North  Highlands  and  isles,  or  for  foreign  parts. 

67-  I shall,  therefore,  instead  of  pretending  to  judge  in  that  matter  myself,  deliver  such  things 
only  as  f apprehend  will  assist  those  that  are  otherwise  better  informed  in  determining  the  poiut. 

68.  The  canal  of  7 feet  water  will  answer  the  end  of  giving  a safe  passage  to  such  small  vessels 
as  in  bad  weather  dare  not  attempt  to  go  round  the  Mull  of  Cantyre.  Vessels  may  also  be  constructed 
to  answer  the  end  of  herring  busses,  and  yet  be  capable  of  passing  here.  But  the  present  Herring 
Bounty  Act  would  be  an  obstruction  to  that  alteration  ; for  vessels  so  made  could  not  draw  so  much 
bounty  in  proportion  to  their  real  tonnage  as  those  in  present  use.  Seven  feet  being  the  depth  of  the 
Forth  and  Clyde  navigation,  the  largest  vessels  that  can  pass  there  might  also  pass  here. 

69.  The  expense  of  this  canal  being  supposed  to  be  36,000/.,  -and  the  expenses  of  the  other  to  be 
49,000/.,  the  difference  is  13,000/.,  and  the  interest  of  that  difference  at  7^-  per  cent.,  which,  upon  a 
sunk  capital,  where  repairs  are  necessary,  is  lower  than  it  ought  to  be  placed,  amounts  to  978/.  per 
annum. 

70.  My  ignorance  of  naval  affairs  prevents  me  from  being  able  to  fix  the  rate  per  ton  that  could 
be  afforded  to  be  paid  for  the  passage  hire.  I shall,  when  I have  described  the  Tarbert  passage,  give 
my  opinion  of  it ; in  the  mean  time  I beg  leave  to  call  it  Is.  6 d.  per  ton  of  the  vessel’s  burthen,  to  be 
paid,  loaded  or  not,  for  the  expense  of  navigating  a vessel,  being  in  either  case  equal.  The  saving  to 
the  owner  must  also  he  equal,  excepting  upon  the  article  of  insurance. 

71.  To  make  the  10  foot  canal  an  equally  advantageous  undertaking  with  the  7 foot,  there  must 
pass  upon  it  13,000  tons  more  than  upon  the  other,  which  supposing  the  average  size  to  be  30 
tons  each,  amounts  to  433  vessels  annually.  This  canal  being  supposed  to  be  of  public  utility,  and  to 
be  undertaken  without  any  view  of  receiving  the  full  interest  of  the  money,  considered  in  the  light 
mentioned  (69),  I shall  place  the  interest  only  at  5 per  cent.,  or  650/.  aunually.  To  pay  that 
interest  would  require  the  passage  of  8666,  at  1.?.  6 d.  each,  or  28S  vessels  of  30  tons  burthen. 

72.  The  advantages  of  the  10  feet  canal  are  evident — many  of  the  present  busses  could  pass  it, 
besides  the  ordinary  sloops  and  brigantines  that  trade  to  the  isles,  and  some  of  those  that  go  to  foreign 
parts.  Upon  the  whole  there  can  be  no  doubt  that  the  number  of  vessels  passing  upon  the  10  feet 
canal  would  greatly  surpass  that  of  those  passing  upon  the  7 feet  canal ; but  whether  it  would  exceed 
it  in  the  necessary  propuition  is  what  I cannot  take  upon  me  to  determine. 

Description  of  Tarbert  Passage. 

73.  The  isthmus  of  Tarbert,  as  has  been  mentioned,  is  formed  by  the  East  and  West  Lochs  Tarbert. 
I shall,  according  to  the  method  I pursued  in  describing  the  Crinan  passage,  first  give  some  idea  of 
these  lochs,  and  then  of  the  passage  itself. 

74.  The  East  Loch  Tarbert  is,  like  Gilp,  a branch  of  Loch  Fyne,  and  is  situated  upon  its  north 
shore,  about  six  miles  from  the  point  of  Skipness  (9),  and  about  16  computed  miles  from  the  head  ot 
Loch  Gilp.  It  is  about  three-quarters  of  a mile  in  length,  but  it  is  very  irregular  in  its  breadth;  d is 
contracted  near  its  middle,  but  opens  again  to  a greater  width.  The  inner  part  forms  a most  excel- 
lent harbour,  having  in  general  from  3 to  4 fathoms  wa'er  at  low  water,  upon  a sandy  bottom.  Imme- 
diately within  a low  rocky  point,  which  forms  the  contraction  just  mentioned,  lies  a small  island  also 
rocky ; the  best  passage  into  the  harbour  lies  upon  the  south  side  of  this  island,  that  upon  the  north 
being  somewhat  foul,  and  having  rocks  in  it  that  are  covered  at  half  tide.  Notwithstanding  which 
this  passage  is  used  by  those  that  are  acquainted  with  it.  The  situation  of  this  island  in  the  very 
entrance  of  the  harbour  gives  great  shelter  from  in-blowing  winds,  but  renders  it  somewhat  difficult  to 
enter  with  a westerly  wind. 

75.  The  shores  of  the  loch,  except  at  the  head,  where  it  ebbs  a considerable  way,  are  bold  and 
rocky;  on  the  south  side  the  land  is  very  high  and  steep;  upon  the  north-west  it  is  lower,  but  esceea- 
mgly  rocky.  On  the  north-east  are  several  small  rocky  hills  that  separate  it  from  Lock  Fyne  ; « ns 
head,  or  west  end,  lies  the  isl  hmus  or  passage  to  the  West  Loch,  and  upon  its  south-west  shore  stana 
the  town  of  Tarbert,  consisting  of  about  100  houses,  tolerably  well  built,  though  mostly  upon  in 
ground-floor.  The  inhabitants  are  principally  fishers  and  dealers  in  herrings,  and  have  several  busses 
engaged  in  these  trades.  Upon  the  whole,  I think  this  loch  one  of  the  finest  natural  harbours  1 e 
saw,  but  I am  of  opinion  it  might  be  much  improved;  for  further  particulars  I refer  to  the  plan  wn 

I have  taken  care  to  lay  down  exactly. 
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76.  West  Loch  Tarbert  has  its  mouth  in  the  sound  that  separates  Islay  and  Jura  fromCantyre  and 
Knapdale.  It  is  about  ten  miles  long,  and  three-fourths  of  a mile  in  breadth.  Its  general  direction 
is  north-east  and  south-west,  pointing  upon  the  islands  of  Islay  and  Oigba;  the  distance  of  its  mouth 
from  the  mouth  of  Chinan,  by  the  sound  of  Jura,  is  about  thirty  miles. 

77.  A little  within  the  mouth  of  the  loch  lies  the  island  of  Trail,  which  is  surrounded  with  rocks 
and  foul  ground,  and  it  is  at  low  water  quite  dry  to  the  north  shore,  but  upon  the  south  side  there  is 
clear  channel,  having  five  fathoms  water  for  above  a quarter  of  a mile  in  breadth,  the  bottom  being 
sand.  From  Trail  upwards,  lor  some  miles,  the  main  channel  of  the  loch  is  clear,  and  has  about  five 
fathoms  water. 

7S.  Before  my  coming  here  I had  heard  of  many  sunk  rocks  in  the  channel  of  the  loch ; I have 
laid  down  all  those  that  are  detached,  and  that  arc  at  any  time  dry,  and,  after  the  most  diligent  inquiry, 
have  only  heard  of  one  that  is  detached  and  is  never  dry.  It  lies  near  a farm  called  Tynilurk,  on  the 
north  side  of  tire  channel,  and  has  nine  feet  water  upon  it  ut  low  water. 

79.  About  three  miles  from  its  head  the  loch  is  contracted  to  half  a mile  wide,  but  still  maintains 
its  depth ; a mile  farther  up  lies  the  island  of  Gallaghan,  which  is  pretty  large,  and  contracts  the 
channel  to  a quarter  mile  in  breadth.  Along  its  south  side  there  is  at  low  water,  in  the  best  of  the 
channel,  only  three  fathoms,  and  betwixt  its  east  end  and  a point  of  the  south  shore  of  the  loch  there 
is  only  nine  feet  water  at  low  water. 

SO.  From  the  point  first  mentioned  to  the  head  of  the  loch, its  breadth  is  about  a quarter  of  a mile, 
and  from  the  mouth  of  Avennagillian  or  Barravaille  water  to  the  same  place,  which  is  about  a mile, 
the  bottom  ebbs  dry,  excepting  a narrow  channel.  This  channel  is,  at  low  water,  from  nine  to  twelve 
feet  deep,  and  appears  to  he  kept  open  by  a burn  that  enters  at  the  head  of  the  loch.  In  this  upper 
part  of  the  loch  the  bottom  is  a deep  mud,  through  which  even  a person  on  foot  cannot  pass  hut  with 
the  greatest  difficulty. 

81.  The  sides  of  Loch  Tarbert  are  indented  with  several  hays,  which  are  generally  shallow,  and 
many  of  them  ebb  dry,  but  as  I was  confined  in  time,  and  did  not  consider  it  as  a matter  of  great 
importance,  I have  not  made  such  examination  as  enabled  me  to  mark  how  much  each  of  them  ebbs, 
and  have  contented  myself  with  laying  down  the  form  of  the  low-water  mark  at  the  head  of  the  loch, 
in  every  other  place  I have  laid  down  only  the  high-water  mark. 

82.  The  land  upon  the  south  side  of  the  loch  is  not  exceedingly  high  ; it  is,  in  general,  sloping,  with 
a great  deal  of  arable  ground.  Upon  the  north  side  the  land  is  very  rocky,  and  in  many  places 
covered  with  brushwood  : but,  upon  the  whole,  is  rather  lower  than  that  upon  the  south  side.  I men- 
tioned the  height  of  the  land  particularly,  because  it  is  alleged  in  narrow  seas,  among  high  lands, 
storms  or  sudden  gales  of  wind  are  common,  and  dangerous  for  shipping.  The  hills  on  the  sides  of 
West  Tarbert  are  not  so  high  as  those  on  the  most  pari  of  the  Firth  of  Clyde. 

S3.  The  shallow  part  of  the  loch  to  the  east  of  Gallaghan  has  apparently  been  produced  by  the 
sand  brought  down  by  Avennagillian,  which  is  a considerable  water  that  has  its  rise  in  the  mountains, 
and  in  time  of  rains  tumbles  down  a very  steep  channel  with  great  violence.  It  has,  by  its  depo- 
sitions. formed  a large  piece  of  level  ground  at  its  mouth,  through  which  it  lately  cut  itself  a new 
channel. 

84.  The  neap  tides  in  East  Tarbert  rise  and  fall  about  six  feet  and  a half,  and  the  spring  tides  about 
ten  feet  and  a half.  In  the  West  Tarbert,  spring  tides  flow  only  four  feet  and  a halt,  and  extraordi- 
nary tides  about  six  feet  and  a half.  I had  no  opportunity  of  examining  the  ebb  and  flow  of  neap 
tides;  but  as  was  observed  of  the  tides  in  Critian,  they  are  here  extremely  irregular,  and  not  to  be 
depended  upon,  either  as  to  time  or  height ; when  the  weather  is  moderate  there  is  six  hours  differ- 
ence in  the  times  of  the  tides  of  the  two  lochs. 

85.  Between  the  heads  of  the  two  lochs  I have  just  described  lies  the  isthmus  of  Tarbert,  which  is 
scarcely  one  mile  in  length  from  the  high-water  mark  of  the  one  loch  to  that  of  the  other.  Ii  is  a 
narrow  plain,  bounded  upon  both  sides  by  rocky  mountains;  those  upon  the  north  side  are  high,  steep, 
and  craggy — those  upon  the  south  side  lower,  and,  in  general,  not  so  steep. 

At  the  east  end  the  ascent  to  this  plain  is  sudden,  and  not  far  distant  from  high-water  mark.  The 
whole  of  that  rise  is  rock,  but  the  plain  itself  is  in  general  a boggy  moss,  so  very  wet  and  soft  that  it 
was  with  great  difficulty  we  could  puss  through  it.  It  is  covered  with  water-grass  and  other  aquatic 
plants.  I sounded  the  depth  of  the  moss  in  many  places,  from  which  soundings  I have  been  enabled 
to  lay  down  the  surface  of  the  rock  in  a section  of  isthmus  sent  with  this.  The  plain  rises  gently 
towards  the  west,  till  near  its  middle,  when  its  height  is  about  45  feet  above  neap-tides  high  water  in 
the  East  Loch. 

87.  At  the  summit  the  breadth  of  the  plain  is  about  150  feet,  but  as  the  adjoining  rocks  are  low 
they  would  admit  of  some  part  of  the  excavated  materials  being  laid  upon  them. 

On  the  west  side  of  the  summit,  the  boggy  part  of  this  plain  is  narrow,  and  interrupted  by  jutting 
rocks,  which,  however,  have  in  general  a passage  for  a canal  somewhat  crooked.  The  ground  among 
these  rocks,  after  some  space,  ceases  to  be  boggy,  and  is  a kind  of  gravelly  earth,  but  near  to  the 
North  Loch  the  whole  is  rocky. 

88.  The  rock  of  this  isthmus  consists  mostly  of  one  species  of  stone,  which  is  hard,  undulated,  silvery 
grey  schistus,  or  slate,  with  thin  veins  of  quartz ; this  stone  is  subject  to  rot  in  the  air.  By  examining 
specimens,  lifted  at  the  surface,  one  would  imagine  it  was  an  easy  matter  to  quarry  it ; but  on  entering 
into  the  rock,  it  is  soon  found  of  a more  solid  consistence,  with  few  natural  separations,  remarkably 
strong  and  tough,  difficult  to  split  from  the  undulations  of  its  fibres,  which  resemble  knotty  oak,  and 
from  the  talky  pieces  intermixed  in  its  structure,  it  is  not  easy  to  make  a wedge  stick  in  it.  I he  only 
method  of  working  it  seems  to  be  by  gunpowder,  which  would  have  trifling  effect  upon  it  compared 
with  what  it  has  upon  the  whinstone  of  the  low  countries,  which,  though  much  harder  than  this 
schistus,  is  not  so  tough.  To  complete  the  difficulty,  the  direction  of  the  canal  appears  to  run  the 
edgeway  of  the  bed  of  the  rocks.  Nevertheless,  there  is  reason  to  thiuk  that  there  will  be  found  por- 
tions of  it  much  easier  to  work  than  others,  for  some  of  these  rocks  are  uniform  in  their  quality,  and 
I took  care  to  examine  the  most  solid  parts  I saw  in  the  way,  fearing  that  the  greatest  part  might  be 
of  that  quality. 

89.  To  carry  a canal  in  7 feet  water  in  this  isthmus,  a channel  should  be  cut  through  the  sand  from 
owMvater  to  the  high-water  mark  of  the  East  Loch. 

The  sides  of  this  channel  must  be  defended  with  stones  as  at  Gilp,  and  its  depth  ought  to  be  as 
ow  as  that  of  low  water  of  spring  tides. 

. By  carrying  the  canal  a little  to  the  north  of  the  tract  of  which  the  section  is  made,  the  first  lock 
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may  be  situated  at  the  land  end  of  this  channel,  where  it  may  be  dug  out  of  the  rock,  as  ma  • 
the  three  next  ones.  Ten  fett  of  the  height  of  the  summit  may  be  reduced,  and  the  rein  **  • 
height  of  34  feet  may  be  ascended  with  four  locks.  ,n= 

The  descent  upon  the  west  side  may  also  be  divided  into  four  locks,  which  must  have  a greater  f II 
than  those  upon  the  east,  because  the  surface  of  the  tides  is  about  2 feet  lower  upon  the  west  s d 
By  examining  the  ground  with  attention,  I think  it  will  be  easy  to  find  situations  where  th  *’ 
descending  rocks  may  also  be  dug  out  of  the  solid  rock  or  only  founded  upon  if,  as  mav  be  f 
more  advantageous.  ' n 

In  the  West  Loch,  a channel  must  be  made  somewhat  more  than  a quarter  of  a mile  in  length 
in  order  to  reach  the  deep  water.  ° ’ 

90.  For  a 10  feet  canal  no  other  variations  appear  necessary,  except  those  that  are  implied  in  the 
greater  size  of  the  canal. 

~ 91-  The  question  of  the  greatest  depth  of  water  proper  to  be  given  to  a canal  across  this  isthmus 
cannot  easily  be  solved  without  some  knowledge  of  what  expense  could  be  afforded  ; if  that  is -u 
posed  to  be  moderate,  the  depth  is  evidently  limited  to  12  feet  by  the  bank  (S3),  and  that  reaches  from 
Gallaghan  Island  to  the  south  shore ; for  though  the  bank  lias  in  ordinary  springs  13J  (eet  water 
upon  it,  yet  it  must  often  happen  that  in  defective  tides  it  will  have  less  than  12. 

92.  It  is  very  true  that  it  does  not  appear  impossible  to  deepen  a channel  through  that  lank 
artificially  ; but  at  what  expense  it  can  he  made  deep  and  maintained  so  is  a point  I cannot  at  present 
take  upon  me  to  determine  with  precision.  I shall  only  observe  that  it  would  in  that  case  be  proper 
to  turn  the  Avennagi Ilian  into  the  loch  by  another  channel;  for  the  depositions  of  that  water  have 
formed  the  bank  in  question,  and  although  it  would  be  difficult  to  execute  it,  there  appears  to  me  a 
possibility  of  turning  this  water  into  the  bay  on  the  north  shore  just  below  Gallaghan.  This  bay  is 
deep,  remote  from  the  channel  of  the  loch,  and  would  contain  the  depositions  of  the  water  for  a verv 
long  time. 

93.  Although  I have  mentioned  12  feet  as  the  depth  of  a canal  that  might  be  obtained  I shall  con- 
fine my  calculation  of  expense  to  a 7 and  10  feet  canal,  conceiving  that  any  increase  of  the  depth 
beyond  the  latter  would  not  be  materially  more  useful  unless  it  could  be  extended  to  16  or  17  feet 
which  would  admit  the  American  traders. 

94.  I have  also  calculated  the  expense  of  a thorough  cut  of  two  dimensions  of  40  feet  wide,  16 
feet  water,  and  33  feet  wide,  and  12  feet  water. 

95.  It  must  be  considered,  with  respect  to  the  expense  of  such  a cut— 1st,  That  the  depih  of  16  feet 
is  10  feet  deep  under  the  low-water  of  neap  tides  in  the  Firth  of  Clyde,  and  8 feet  tinder  that  of  spring 
tides.  This  circumstance  will  probably  occasion  an  extensive  drainage  both  from  the  natural  waters 
of  the  rock  itself,  and  from  the  sea-waters  as  it  approaches  to  the  Ends.  In  the  cut  which  has  only 
12  feet  water  that  drainage  will  be  much  less,  both  on  account  of  the  lesser  depth  and  of  the 
shorter  lime  it  will  be  continued. 

96.  Secondly,  the  whole  mossy  earth  must  be  entirely  removed  for  many  yards  upon  boih  sides  of 
the  cut,  because  its  soft  quality  will  not  admit  of  its  being  loaded  with  the  stones  taken  out  of  the  rock. 

97.  Thirdly,  it  will  be  found  difficult  in  such  confined  situations  as  occur  in  many  parts  of  this 
isthmus  to  find  room  to  stow  the  materials  proceeding  from  so  great  an  excavation.  Part  of  the 
stones  must  be  built  into  regular  walls  to  support  the  rest,  and  a considerable  part  must  be  entirely 
carried  off  the  field ; with  these  I would  propose  to  form  the  sides  of  the  channels  or  entries  to  the  cut 
from  the  East  und  West  Lochs.  The  expense  of  these  last  articles  will  be  proportionably  much 
greacer  in  the  deeper  cut,  from  the  greater  quantity  of  materials  to  be  removed. 

9t-.  I own  myself  greatly  at  a loss  to  fix  the  price  at  which  this  rock  may  be  wrought  per  cubic 
yard  ; nor  do  I think  that  any  man  who  has  not  executed  some  work  on  the  same  kind  of  stone  can 
e a judge  of  it,  neither  are  superficial  prices,  such  as  quarrying  lor  common  purposes  in  the  looser 
or  upper  parts  of  the  rock,  any  proof  of  the  expense  of  working  it  in  the  bowels  of  the  earth  in  a 
confined  situation.  Nevertheless,  that  the  estimates  may  be  as  complete  as  possible,  I have  supposed 
the  earthy  part  to  be  paid  for  only  of  the  same  wideness  with  the  rock,  and  have  comprehended  the 
whole  at  the  price  of  5s.  each  cube  yard  in  the  16  feet  cut,  and  4j.  each  cube  yard  in  the  12  feet  cut, 
..  . '"e  ,suPP(lSe(1  [^eSe  prices  to  comprehend  drainage  and  the  furnishing  of  machines  and  utensils 
of  all  kinds. 

99.  As  the  high-water  surface  in  the  Firth  of  Clyde  is  higher  than  that  of  West  Tarbert,  I have 
supposed  the  depths  to  be  regulated  by  the  former. 

^'0r  reaso!'  just  menlioned,  and  because  the  high  water  of  the  one  loch  often  coincides 
with  the  low  water  of  the  other,  it  will  be  necessary  to  fix  flood-gates  at  both  ends  of  the  cut  to  retain 
the  water  in  it  always  nearly  one  height,  to  prevent  the  waters  of  the  Firth  from  running  through 
xv  it  violence  to  the  ocean,  and  to  serve  by  way  of  locks  in  lifting  vessels  from  the  level  of  the 
lochs  into  the  cut.  For  these  purposes  at  least  three  pairs  of  gates  at  each  end  will  be  necessary— 
one  pa w to  shut  out  the  tide  and  to  defend  the  inner  gates,  and  two  pairs  serving  by  way  of  a lock. 

101.  it  has  been  a common  notion  that  a great  point  to  be  gained  bv  cutting  this  rock  will  be  the 
acquiring  more  height  of  tide  in  the  Firth  of  Clyde.  What  has  been  said  of  the  heights  and  the  - 
times  or  the  tides  in  the  two  lochs  may  of  itself  serve  for  a sufficient  confutation  of  this  opinion; 
but  even  allowing  these  circumstances  to  be  as  favourable  as  could  be  wished,  can  it  be  supposed 
that  any  quantity  of  additional  tide  that  can  pass  through  even  the  whole  channel  of  Loch  Tarbert, 
supposed  half  a mile  wide  and  5 fathoms  deep,  can  bear  a sensible  proportion  to  that  which  enters  by 
the  mouth  ot  the  Firth,  which  is  at  least  20  miles  wide  and  40  or  50  fathoms  deep  ? 

. , * klue  of  the  greatest  difficulties  that  has  appeared  to  most  people  who  have  considered  this 

isthmus  as  a tract  for  a locked  canal,  appeared  to  be  the  finding  of  a sufficient  supply  of  water  for  the 
locks,  and  have  found  it  no  easy  mutter,  not  so  much  from  a want  of  streams  of  water  in  the  neigh- 
bouring hills  as  from  the  horrible  ruggedness  of  their  surface,  which  renders  it  extremely  difficult  to 
lend  water-courses  from  any  considerable  distance. 

™3-  The  waters  that  rise  in  the  hills  upon  the  south  side  of  the  isthmus  are  those  that  can  be 
most  easily  led  to  it,  as  no  considerable  valleys  intervene,  but  unluckily  there  are  no  large  streams 
among  these  hills,  and  not  many  places  where  reservoirs  can  be  easily  formed.  After  much  search, 

I tound  one  place  where  about  5 acres  of  ground  could  be  covered  with  water  to  the  depth  of  9 feet 
upon  the  average,  and  having  a considerable  quantity  of  low  ground  about  it,  would  probably  be 
e in  a few  days  of  rainy  weather.  I saw  also  4 other  small  streams  that  could  be  led  to  the 
summit,  but  all  ol  titan  with  difficulty,  and  at  a Sreat  expense. 
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104.  From  Ihe  examination  I made,  it  appears  to  me  that  although  there  might  be  a possibility, 
l>v  constructing  reservoirs  and  making  several  water-courses,  to  collect  as  much  water  among*  these 
bills  as  might  supply  a tolerable  navigation,  yet  that  it  would  be  attended  with  great  expense,  and 
net  so  certain  as  could  be  wished  in  an  undertaking  of  so  much  consequence,  I therefore  turned  my 
search  towards  the  north  side,  where  I found  a considerable  brook  that  drives  a mill,  and  takes  its 
source  from  a loch  in  the  hills.  But  unluckily  the  valley  in  which  this  burn  runs  is  at  the  west  end, 
mid  greatly  lower  than  the  summit  of  our  canal,  and  though,  in  going  eastward,  the  valley  soon  rises  Watt,  on  a Canal 
jo  a sufficient  height  to  admit  of  our  leading  off  the  water  to  the  summit,  yet  that  is  rendered  between  East  and 
exceedingly  difficult  by  a hill  which  stands  between  the  two  valleys,  of  which  the  north  side  is  almost  West  Tarbert.  . 
perpendicular,  and  reaches  to  the  west  loch.  At  any  rate,  this  burn,  though  vastly  better  thau  anything 

upon  the  south  side,  will  he  for  short  of  supplying  such  a navigation. 

105.  I therefore  proceeded  to  examine  whether  or  not  part  of  tiie  Avennagillian  could  be  led  this 
way,  which  I found  practicable,  though  not  easily,  for  it  must  pass  along  the  side  of  uneven  hills  to 
the  valley  just  mentioned ; it  may  either  join  it  so  far  as  to  cross  to  it  upon  the  level  of  its  bottom,  or 
it  may  be  carried  over  it  in  a wooden  trough  to  the  side  of  the  steep  hill,  which  it  tnav  pass  through 
by  a mine,  or  may,  by  making  a circuit,  cross  it  near  the  west  end,  in  an  open  cast,  as  shall  be  found 
most  eligible. 

106.  Avennagillian  is  a large  water,  and  in  the  state  in  which  I saw  it,  which  I was  told  was  a 
middling  one,  was  more  than  sufficient  io  supply  such  a navigation  as  I have  mentioned  in  the  case  of 
Crinan  (54).  It  takes  its  rise  from  two  loch’s  in  the  forest  of  Sligh-gavite.  one  of  which,  Loch 
Heiron-moir,  is  said  to  be  about  halt  a mile  diameter,  and  capable  of  being  pent  up  to  a great  depth. 

J saw  more  than  one  place  upon  this  water  where  reservoirs  could  be  made  if  necessary  ; I therefore 
think  that  this  river  alone  gives  ample  security  for  the  navigation  being  properly  supplied  with  water. 

107.  I have  mentioned  (89)  that  most,  if  not  all,  the  locks  may  be  cut  into  the  rock,  where  the  rock 
is  solid,  and  can  be  wrought  tolerably  smooth;  this  will  occasion  a considerable  saving  of  expense, 
possibly  even  to  half  the  price  of  each  lock  that  can  be  so  made,  particularly  as  no  freestone,  or  stone 
capable  of  being  dressed  by  masons’  irons,  is  to  be  found  about  this  place,  but  must  be  brought  from 
Arran  or  Cumra,  and  now,  although  they  cannot  easily  be  entirely  formed  in  the  rock,  their  having  such 
a foundation  is  of  the  greatest  consequence  ; however,  as  I cannot  positively  assert  how  far  it  may  be 
practicable  to  follow  these  plans,  nor  how  much  may  be  thereby  saved,  I have  estimated  the  locks  at 
the  same  price  as  at  Crinan,  where  only  some  of  them  can  be  so  constructed,  but  where  better  building- 
stones  can  be  easily  had. 

10S.  It  appears  to  me  at  present  that  the  best  manner  of  conveying  the  canal  through  the  bay  and 
part  of  the  isthmus,  upon  the  east  side  of  the  extra  cutting,  will  be  by  partly  banking  it  above  soil,  or 
making  it  of  a great  breadth,  to  serve  as  a reservoir  to  contain  a ready  supply  of  water,  and  so  prevent  the 
canal  of  partition  from  being  sensibly  lowered  by  the  entry  of  many  vessels,  which  must  always  happen 
near  the  point,  of  high  water,  as  they  can  only  at  that  time  enter  the  canal,  and  also  because  I fear 
that  at  that  end  it  is  too  soft  to  permit  the  canal  to  be  dug  deep  into  the  soil. 

109.  In  the  West  Loch  the  channel  leading  to  the  deep  water  ought  to  be  made  as  near  the  hard 
ground  as  the  rocks  will  permit,  and  it  will  then  only  require  to  be  secured  from  the  sea  upon  oneside. 

A small  jetty  head  will  be  necessary  here  to  assist  vessels  in  turning  into  the  cut,  the  mouth  of  which 
will  not  he  in  the  direct  line  of  the  channel  of  the  loch,  which  is  of  itself  narrow. 

110.  Jt  may  be  observed  that  in  both  East  and  WestTarcerts  the  entrances  of  the  canal  are  more 
sheltered  than  the  one  in  Gilp.  and  that  not  being  intended  for  the  channels  of  great  waters,  as  is  the 
case  at  both  Crinan  and  Gilp,  they  do  not  require  to  be  so  strongly  fortified  with  stone. 


Estimate  of  the  Expense  of  making  a Canal  of  Seven  Feel  Depth  of  Water  over  the  Isthmus  of  Tarbert. 


To  cutting  a channel  through  the  sands  at  the  east  lock,  160  yards  long,  and  as  deep  £.  5.  d. 

as  spring-tides  low  water,  containing  4,080  cube  yards,  at  8 d.,  part  of  it  being  sup- 
posed rock  and  part  to  be  done  by  dredging  .......  136  0 0 

To  covering  the  hanks  with  stones,  and  buildiug  two  rubblework  heads  at  the  end 

of  the  channel  ............  14S  10  0 

To  cutting  the  canal  in  rock,  176  running  yards,  8 yards  wide,  and  on  the  average 
3 yards  deep,  the  parts  occupied  by  four  locks  being  included  in  that  length,  serve 
as  an  allowance  for  making  the  canal  a greater  breadth  between  them,  4224  cube 

yards,  at  5rf. 1,056  0 0 

To  the  cutting  and  banking  of  the  canal  through  the  bog  to  the  east  of  the  extra  cutting, 

415  running  yards,  made  100  feet  wide  at  bottom,  with  slopes,  as  2 to  1,  contain- 
ing 25,398  cube  yards,  at  4d.  ...  423  6 0 

To  cutting  at  the  summit,  17  feet  deep,  being  10  feet  extra,  and  rising  from  7 feet 
deep  at  each  end,  555  running  raids,  containing  37,013  cubic  yards,  which,  enclos- 
ing the  rocky  part,  the  quantity  of  which  is  not  absolutely  certain,  at  Is.  . . 1,850  13  0 

To  cutting  to  the  west  of  the  extra  cut,  460  running  yards,  supposed  to  be  partly 
cut  and  partly  banked  upon  the  rock,  earth  being  to  be  had  for  that  purpose, 

19,320  cube  yards,  at  bd.  ..........  402  10  0 

To  cutting  mostly  in  rock,  110  running  yards,  containing  1760  cube  yards,  at  os.  . 440  0 0 

To  cutting  a channel  along  in  the  West  Loch  to  deep  water,  about  600  running  yards, 
containing  18,000  cube  yards,  at  Bd.  ........  600  0 0 

To  securing  the  outside  and  top  of  that  bank  with  stones  .....  125  5 0 

To  a jetty  head  at  the  west  entrance,  with  conveniences  for  making  fast  vessels,  &c.  . 50  0 0 

To  eight  locks  of  9 feet  rise  or  fall  .........  8,000  0 0 

To  extra  works  at  the  sea  locks 200  0 0 

To  one  drawbridge 400  0 0 

To  back-drains  and  towing-paths 50  0 0 

To  brin  ging  the  Avennagillian  to  the  summit 1,500  0 0 

To  ground  for  canal  and  banks,  water-courses,  extra  cuts,  wharfs,  &c.,  90  yards  wide, 

one  mile  long,  26  acres  nearly,  at  10/.  260  0 0 


15,642  4 0 

To  contingent  expenses,  15  per  cent 2,346  6 6 


17,988  10  6 
4 N 
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The  estimate  of  a seven  foot  canal  is 17,988  10  6 

To  additional  charge  upon  eight  locks,  200/.  each 1,600  0 0 

To  additional  extra  expense  of  the  two  sea  locks,  on  account  of  the  depth,  100/.  each  200  0 0 

To  deepening  the  channel  in  the  East  Loch,  1,360  cubic  yards,  at  Is.  . . . 68  0 0 

To  deepening  the  basin  east  of  the  summit  cut,  13,695  cubic  yards,  at  5 d.  per 

cube  yard 285  6 3 

To  deepening  the  rock,  176  running  yards,  1,408 cube  yards,  at  5(7.  . . . 352  0 0 

To  deepening  the  summit  cut  in  rock,  in  the  running  yard,  number  of  cubic  yards  in 

all,  5,550,  at  5s 1,381  10  0 

To  deepening  or  banking  higher  the  cut  west  of  the  summit,  9,200  cube  yards,  at  6d.  230  0 0 

To  deepening  the  rock  at  the  west  end,  S80  cube  yards,  at  5s.  ....  220  0 0 

To  deepening  and  widening  the  channel  in  the  West  Loch,  13,680  cube  yards,  at  Is.  6S4  0 0 

To  securing  ditto  in  a stronger  manner  ........  100  0 0 


23,115  6 9 

To  contingencies,  1 0 per  cent 769  0 3 


23,SS4  7 0 


Estimate  of  making  a Thorough  Cut  at  Tarbert , Sixteen  Feet  Deep  at  Neap-tides  High-water. 
To  cutting  from  the  deep  water  in  East  Tarbert  to  the  deep  water  in  West  Tarbert, 

36  feet  wide  at  bottom  and  40  feet  at  the  water's  edge.  3SS, 004  cube  yards,  at  5s.  97,001  0 0 
To  cutting  a channel  1,200  yards  long,  100  yards  wide,  and  4 feet  deep,  through  the 
bank  betwixt  Gallaghan  and  the  south  shore,  and  carrying  off  the  materials, 


160,000  cube  yards,  at  Sd.  ..........  5,333  6 8 

To  six  pairs  of  flood-gates,  33  feet  wide,  with  fixtures,  400/.  per  pair  . . . 2,400  0 0 

To  ground  for  the  cut,  &c.,  30  acres 300  0 0 


105,034  6 S 

To  contingencies,  &c.,  at  15  percent 15,755  2 9 


120,789  9 5 


Estimate  of  making  a Thorough  Cut  at  Tarbert,  of  Twelve  Feet  Water. 
To  cutting  from  the  deep  water  in  the  loch  to  the  deep  water  in  the  West  Loch,  30  feet 


wide  at  bottom,  33  teet  wide  at  the  water's  edge,  containing  297,819  cube  yards, 

at 4s.  per  yard . 59,563  12  0 

To  cutting  the  bank  at  Gallaghan  2 feet  deep,  100  yards  wide,  12,000  long,  79,200 

tube  yards,  at  Sd.  per  cube  yard 2,640  0 0 

To  ground,  30  acres  . 300  0 0 

To  six  pairs  of  gates,  28  feet  wide.  300/.  per  pah- . 1,800  0 0 

64,303  12  0 

To  contingencies,  &c.,  15  per  cent 9,545  10  9 


£73,849  2 9 

Description  of  the  Harbours  between  the  Passages. 

1 11.  Having  now  described  and  settled  the  expense  of  canals  at  10  feet  and  7 feet  deep  at  both  Cri- 
nau  and  Tarbert  passages,  I proceed  to  give  some  account  of  the  harbours  that  lie  between  them  in  the 
Sound  of  Jura. 

112.  The  Sound  of  Jura  is  formed  upon  the  west  side  by  the  island  of  Jura,  said  to  be  about 

twenty-four  miles  in  length.  It  lies  in  a north  and  south  direction,  and  is  in  general  high  land,  and  at 
the  south  end  there  are  two  hills,  called  the  Paps  of  Jura,  that  are  remarkably  high.  The  eastern 
shore  of  this  island  appears  to  be  very  bold  or  steep,  with  few  detached  rocks.  It  has  also  a few  har- 
bours; I only  heard  of  three.  First,  a hay  near  its  north  end,  where  small  vessels  may  ride  with  a 
westerly  wind  ; secondly,  the  small  Isles  Harbour  near  the  middle  of  the  island,  which  is  esteemed  a good 
harbour  for  vessels  of  any  size;  thirdly,  vessels  can  ride  safely  in  some  part  of  the  sound  that  sepa- 
rates lsla  from  Jura.  r 

J coast  °f  Knapdale  forms  the  east  shore  of  the  sound  of  Jura,  and  extends  from  the  mouth 

of  Loch  Grin  an  lo  the  month  of  the  West  Loch  Tarbert.  It  is  a very  ru<r<red,  rockv  coast,  and  contains 
several  good  harbours.  The  more  northerly  is  Barneshallock,  said  to  be  a very  safe  small  loch,  with 
an  island  in  its  mouth.  The  second  is  Loch  Nakeill,  which  I was  in.  There  is  good  riding  in  six 
fathoms  water  on  a clean  sandy  bottom.  The  breadth  of  this  loch  is  about  half  a mile,  and  the  length 
of  the  deep  wafer  about  three-fourths  of  a mile;  it  is  well  sheltered  from  the  north-east  and  south  winds, 
but  » open  to  the  south-west.  Thirdly,  Loch-na-ehastel,  or  Loch-castle-sweyn  (so  called  from  an  old 
Danish  castle),  is  said  to  be  a safe  harbour,  but  is  not  so  much  frequented  by  ships  as  Loch-no-Ked, 
from  which  it  is  only  one  mile  distant ; this  loch  appears  to  be  one  mile  wide,  and  is  several  miles  long. 
I was  assured  by  several  persons  who  know  it,  that  it  has  a clean  bottom  in  «eneral.  From  its  situation 
it  is  sheltered  from  the  same  winds  as  Loch-no-KeiU.  Fourthly,  in  the  sound  opposite  to  the  mouth  of 
the  last  loch,  and  about  two  miles  distant  from  the  shore,  lies  Eilen-moir-mach-coharmig,  or  Isle 
MacCurmac^  which,  though  it  is  onlya  smaU  island,  has  a good  harbour  upon  its  north-east  side. 
1 his  harbour  is  of  a semi-circular  form,  and  is  well  sheltered  from  the  south  bv  small  hills  upon  the 
island,  and  it  is  said  it  is  tolerably  safe  riding  there  even  with  a northerly  wind.  Fifthly,  Loch  K.ul- 
listete,  commonly  called  Kullisport,  is  situated  farther  south  than  Loch-na-ehastel,  and  upon  the  same 
coast.  It  is  also  nearly  of  the  same  size.  It  has  a sufficient  depth  of  water  for  any  vessels,  but  has 
been  said  to  have  a fou!  bottom.  I made  inquiry  concerning  this  point,  and  was  assured  by  a gentle- 
man residing  111  the  neighbourhood,  who  has  often  examined  it,  that  it  has  a very  clean  bottom,  aud  it 
J?  Very , eIhar,b°*Jr>  but  has  never  been  mucil  frequented  by  shipping  From  the  mouth  of  Loch 
Kulhsteie  to  Loch  Tarbert  there  is  no  considerable  harbour. 
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114.  South  west  of  the  mouth  of  Tarbert  lies  (he  Island  of  Gigha,  where  there  is  one  or  two  har- 
bours, which  some  people  say  are  not  very  safe  ones. 

115.  The  setting  of  the  tides  in  the  Sound  of  Jura  was  an  object  recommended  to  my  examination  ; 
1 had  little  opportunity  or  time  to  make  those  examinations,  but  found  what  follows  to  be  the  general 
state  of  the  case.  Part  of  the  great  body  of  water  that  comes  in  between  the  north  end  of  Ireland  and 
{he  Island  of  Islay  runs  north  into  the  Sound  of  Jura,  where  it  rushes  along  with  great  velocity,  and  I 
am  told  that  within  the  islands  it  continues  to  set  in  the  same  direction  as  far  as  the  Sound  of  Mull. 
The  tide  of  ebb,  upon  the  contrary,  sets  with  equal  impetuosity  from  north  to  south. 

11(5.  In  the  Sound  of  Islay,  which  separates  that  sound  from  Jura,  the  tide  of  flood  runs  with  ex- 
ceeding great  violence  from  the  Sound  of  Jura  to  the  ocean,  as  the  ebb  tide  sets  from  the  ocean  towards 
the  Sound,  and  it  is  not  safe  for  ships  to  pass  through  it  when  it  is  in  its  greatest  fury,  for  it  has  been 
bucwn  sometimes  to  drag  vessels  from  their  anchors. 

117.  The  Gulf  of  Corivreeben,  which  separates  the  north  end  of  Jura  from  the  sound  of  Scarba, 
exhibits  a striking  phenomenon.  The  tides,  which  set  violently  through  the  Sound  oflsla,  rush  through 
this  gulf  with  the  greatest  fury,  and  if  opposed  by  the  wind,  produce  a set  of  waves  raging  beyond 
the  bounds  of  credibility.  Were  it  not  a notorious  fact,  I should  be  afraid  to  tell,  that  from  the  bottom 
of  the  outer  bay  of  Crinan,  at  a distance  of  12  miles,  I saw  with  my  naked  eye  the  white  waves  breaking 
against  the  end  of  Scarba. 

118.  At  first  sight  it  appears  odd  that  a tide  of  flood  should  set  from  an  inland  sound  to  the  ocean, 
but  the  cause  will  be  obvious  if  it  is  considered  that  (he  high  waters  in  the  ocean  are  not  everywhere 
at  the  same  time,  and  from  the  fact  I have  just  related,  it  appears  that  the  high  water  of  the  ocean 
happens  at  the  north  end  of  Jura  sooner  than  in  the  mouth  of  the  North  Channel,  consequently  it  may 
be  about  low  water  in  the  Atlantic  in  the  outer  end  at  the  same  time  that  it  is  high  water  at  the  inner 
end  of  Corivrechen,  in  the  Sound  of  Jura ; to  this  may  be  added,  that  the  tides  in  the  ocean  rise  and 
fall  but  a small  height  comparatively  to  what  they  do  in  sounds  among  lands,  so  that  the  high  water 
in  the  sound  may  be  higher  than  that  of  the  ocean. 

119.  I have  not  been  able  to  get  a positive  answer  to  the  query,  whether  vessels  coming  from  the 
North  Highlands  do  commonly  pass  through  the  Sound  of  Islay  or  between  Scarba  and  the  mainland, 
that  is  to  say,  by  the  Sound  of  Jura.  I shall,  therefore,  hazard  roy  own  opinion  upon  this  subject, 
which  is,  that  middling  vessels  coming  from  the  Lewis,  or  more  distant  places,  will,  with  certain  winds 
and  good  weather,  run  directly  for  the  Sound  of  Islay  or  the  North  Channel ; but  that  those  vessels  in 
other  winds,  and  small  vessels  at  all  times,  will  choose  to  come  by  the  inner  sounds,  because  they  can 
get  into  a harbour  every  night  if  they  choose  it,  because  the  water  is  smoother,  being  sheltered  by  the 
islands,  and  because  the  tides  I have  mentioned  will  bring  them  along  at  a great  rate,  even  when  the 
wind  is  somewhat  against  them. 


Table  of  Savings  of  Time  and  Miles  by  the  two  Passages. 


Hours,  j Miles,  j 

Hours.  | 

Miles. 

From  Greenock  to  Crinan,  by  the  Mull  . 

From  , , , , Tarbert  .... 

Time  lost  in  Tarbert  passage 

48  72  ' 

6 .. 

84  | 
54 

; 127 

Saving  by  Tarbert  passage  . . 

. . ! . . 

| 30 

55 

From  Greenock  to  Crinan,  by  the  Mull  .... 

, , , , , , Crinan  passage  . 

Time  lost  in  Crinan  passage 

32i  52 

9|  ..  j 

I 84 

127 

Saving  by  Crinan  passage  . • | 

42 

75 

The  advantages  of  the  Crinan  passage  are — 

1st.  Being  a more  direct  and  shorter  passage  to  the  North  Highlands  and  Isles. 

2ndly.  Being  both  more  safe  and  more  certain  than  the  Tarbert  one,  from  its  entering  Loch  Fyne 
sooner,  and  from  its  being  accessible  with  the  winds  blowing  from  more  points  of  the  compass. 

3rdly.  The  having  abundance  of  water  naturally  at  the  very  summit. 

Its  disadvantages  are — 

1st.  The  great  length  of  the  artificial  navigation  and  the  number  of  locks. 

2ndly.  That  the  harbours  of  both  ends  are  rather  more  exposed  than  could  be  wished. 

3rdly.  That  the  deep  cut  at  the  summit  must  be  made  in  a very  uncertain  and  mixed  soil. 

4thly.  That  several  of  the  locks  must  be  founded  in  boggy  and  other  bad  foundations. 

5thly.  That  for  a considerable  distance  it  must  be  the  common  drain  of  a hilly  country,  and  will  re- 
quire many  precautions  to  prevent  its  being  hurt  thereby. 

The  advantages  of  Tarbert  are — 

1st.  That  it  may  be  a passage  not  only  to  the  north,  hut  also  to  the  islands  of  Islay  and  Jura,  with 
the  external  coast  of  Knapdale,  the  west  side  of  Kantire. 

2ndly.  The  having  very  safe  natural  harbours  at  both  ends. 

3rdly.  The  shortness  of  the  artificial  navigation. 

4thly.  The  possibility  of  cutting  most  if  not  all  of  the  locks  out  of  the  rock,  and  the  probability  of 
thereby  making  them  at  a much  smaller  expense.  The  sea-locks  in  particular  may  thus  be  much  more 
easily  constructed  to  a great  fall  than  where  the  artist  is  perplexed  with  mud,  sand,  or  similar 
materials. 

Sthly.  That  there  is  no  deep  cutting  in  very  soft  materials,  unless  at  the  summit,  where  they  may  be 
entirely  removed. 

6thly.  That  a great  part  of  the  canal  being  rock,  it  will  require  few  repairs. 

Its  disadvantages  are— 

1st.  That  it  has  not  a direct  passage  to  the  North  Highlands,  and  that  the  direction  of  the  West  Loch 
pln£  towards  the  south-west  vessels  may  be  detained  in  it  when  the  wind  is  otherwise  fair  for  them. 
*°r-  the  same  cause  with  other  winds,  vessels  may  not  have  it  in  their  power  to  enter  the  West  Loch,  and 

4 N 2 
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may  be  obliged  to  go  into  some  other  harbour,  when  with  the  same  wind  they  could  easily  have  made 
their  passage  at  Crinan. 

2ndly.  That  the  West  Loch  is  a long  narrow  passage  in  which  vessels  cannot  conveniently  lack 
and  that  it  is  generally  shallow  near  the  shores  and  in  its  bays. 

3rdly.  The  want  of  a sufficient  quantity  of  water  at  the  summit,  and  the  being  obliged  to  bring  it 
from  a considerable  distance  through  rough  grounds. 

4th!y.  The  great  quantity  of  cutting  in  rock-,  the  expense  of  which  is  rather  uncertain. 

People  conversant  in  subjects  of  this  kind  are  already  sufficiently  apprized  that  on  a first  survey  it 
is  not  pretended  to  point  out  the  very  best  method  of  executing  a work,  or  to  give  an  exact  account  of 
the  price  at  which  it  may  be  done.  It  is  sufficient  that  it  proves  the  possibility  and  gives  an  idea  of 
the  probable  expense,  and  consequently  the  propriety  of  making  further  inquiries.  In  this  light  I be'-- 
the  public  to  look  upon  what  I have  said  only  as  my  present  opinion  of  the  methods  of  executing  the 
canals,  and  of  the  expense  at  which  they  may  be  executed,  assuring  them  that  those  opinions  are  the 
consequences  of  a deliberate  and  impartial  consideration  of  the  subject. 

J Ames  Watt. 


A Table,  containing  some  of  the  most  material  Facts  concerning  both  Passages. 


— 

| Time 
! of 
Pas- 
sage. 

Computed 

Savings. 

Length  of 
Canal. 

Number 

of 

Perpendicular 

Height. 

Expense. 

Time. 

| Dis- 

1 Within 
1 Locks. 

j On  the 
I Sea. 

Natural. 

<]R*d 

Hours. 

Miles. 

Miles. 

Yard.-.. 

Feet. 

Feet. 

£•  s.  d. 

Seven  feet  Canal : — 

At  Crinan 

13 

2 

75 

4f 

2000 

14 

70 

54 

34,S79  0 4 

At  Tarbert  . 

6 

3 

oo 

| 1 

764 

8 | 

45 

35 

17,9SS  10  G 

Ten  feet  Canal : — 

At  Crinan 

13 

42  1 

75 

4$ 

2800 

14 

70 

57 

48,405  o 3 

At  Tarbert  . 

6 

30  | 

55 

1 

764 

s 

45 

35 

23,884  7 0 

No.  482. 

Report  by  Captain  Sir  Edward  Belcher,  R N.,  C.B.,  on  the  proposed  Argyll  Canal,  uniting  East 
No.  4S2.  and  West  Lochs  Tarbert. 

Belcher,  on  the  pro-  Sir,  London , April  27,  1S47. 

posed  Argyll  Canal.  Irr  compliance  with  the  instructions  which  I had  the  honour  to  receive  from  my  Lords  Com- 

missioners of  the  Admiralty,  under  date  of  the  1st  of  April,  1847,  and  directing  me  to  “ examine  into 
the  propriety  of  connecting  East  and  West  Lochs  Tarbert  by  such  a canal  as  may  facilitate  the  navi- 
gation of  the  adjacent  waters,  &c.” 

I have  the  honour  to  acquaint  you,  for  the  information  of  their  Lordships,  that  I proceeded  imme- 
diately to  Glasgow,  where  I had,  in  the  spirit  of  my  instructions,  invited  Mr.  Campbell,  of  Islay, 
to  communicate  with  me,  by  letter,  and  inform  me  where  he  could  conveniently  grant  me  an  inter- 
view. 

Not  receiving  a reply  at  Glasgow,  I moved  on  to  Tarbert,  where  I met  Mr.  Campbell,  just  landed 
from  the  Islay  steamer. 

As  this  vessel  crosses  (at  present)  but  once  a-week  (Wednesday),  he  had  rightly  calculated  on 
meeting  me  before  his  reply  could  reach  Glasgow. 

As  Mr.  Campbell  had  already  been  apprized  by  Government  of  the  purport  of  my  mission,  he  had 
taken  the  precaution  of  chartering  the  “ Islay”  steamer  (at  his  own  cost)  in  order  to  facilitate  the  exami- 
tion  of  West  Loch  Tarbert  and  the  adjacent  sound  of  Jura.  He  further  introduced  me  to  Mr.  Camp- 
bell, of  Stonefield,  the  proprietor  of  the  greater  part  of  the  property  through  which  the  projected  canal 
would  pass,  aud  who  very  kindly  proffered  the  use  of  his  maps  and  plans,  as  well  as  aid,  in  following 
out  my  examination  of  either  of  the  lochs  Tarbert. 

It  had  been  arranged  by  Mr.  Campbell,  of  Islay,  that  onr  examination  of  the  Western  Loch  Tarbert 
should  commence  on  the  following  morning,  and  I was  very  anxious  to  have  made  the  examination  in 
its  then  disturbed  state,  but  the  violence  of  the  gale,  the  heaviest  known  during  the  last  ten  years, 
rendered  this  impracticable. 

On  the  evening  of  Friday  the  gale  subsided,  and  early  on  Saturday  morning  we  proceeded  down 
the  West  Loch,  aided  by  the  best-informed  pilots,  sounding  as  well  as  probing  tbe  bottom  with  an  iron 
bar,  previously  prepared,  in  order  to  ascertain  to  wliat  depth  below  that  indicated  by  the  lead  the 
dredging-machine  would  cut  without  being  obstructed  by  rock  or  gravel. 

This  latter  operation,  I was  informed,  had  been  very  rigidly  conducted  by  the.  working  engineer 
previous  to  the  calculation  of  the  estimates. 

I see  no  difficulty  in  cutting  a channel  as  deep  as  24  feet  at  low  water,  from  the  proposed  main 
cuttings  at  low  water  (which  suddenly  affords  12  feet),  to  the  present  depth,  by  lead,  of  24  feet,  and 
to  be  executed  simply  by  the  steam-dredge. 

A small  ledge  of  rocks  occurs  on  the  south  limit  of  the  cut,  which  may  be  avoided  or  easily  removed. 
It  does  not  vitiate  the  navigation. 

From  the  depth  of  24  feet  to  the  mouth  of  the  Western  Loch,  no  obstruction  to  navigation  by 
steam  offers.  If  it  be  necessary  to  beat  or  sail  down  this  narrow  loch,  a rock,  having  only  two  feet 
over  it,  may  be  avoided  by  a beacon  or  by  its  removal : it  lies  a little  to  the  right  of  the  direct  course 
down  the  loch. 

At  the  mouth  of  tbe  loch  is  situated  the  island  of  Trien,  which,  at  low  water,  is  connected,  by  a 
reef,  with  the  land  at  Ardpatrick,  forming  the  well-sheltered  harbour  of  that  name,  and  in  its  present 
state  offering  a complete  harbour  of  refuge  to  the  western  trade,  or  vessels  of  any  size  navigating  the 
sound  of  Jura. 

The  anchorage,  which  ranges  from  4 to  12  fathoms,  is  of  mud  and  sand,  and  has  tough  clay 
beneath.  It  is  completely  land-locked.  By  filling  up  the  interstices  between  the  rocks,  and  placing 
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a beacon  on  the  extreme  edge,  this  harbour  would  be  materially  increased  in  its  accommodation,  and 
afford  shelter  to  vessels  of  the  largest  class. 

Lighthouses  on  the  south  extreme  of  the  island,  as  well  as  on  the  northern  point  of  the  island  of 
Gigha,  would  enable  vessels  seeking  refuge  to  obtain  it  in  the  worst  weather.  Upon  questioning  our 
pilot,  I was  assured,  “ That  no  vessel  seeking  shelter,  in  the  heaviest  gales,  had  been  known  to  fail 
in  bringing  up  with  decent  ground-tackle,  and  that  no  heavy  sea  tumbles  on  it.” 

I am  indebted  to  Lieutenant  Bedford,  R.N.,  for  his  remarks  upon  these  lochs,  and  upon  this  point 
I find  he  states : — 

“The  ferryman  at  Ard  pal  rick,  a resident  of  more  than  30  years,  bears  testimony  to  the  security  of 
the  shelter  within  the  island,  under  all  circumstances,  never  having  known  a vessel,  with  proper  ground- 
tackle,  to  drive.” 

He  also  mentioned  tvvo  instances  within  the  last  two  years,  of  the  Blind  Channel  (at  high  water 
between  the  island)  being  taken  by  strangers,  running  up  in  a -rale  of  wind,  suffering,  however,  no 
more  than  the  partial  loss  of  cargo  and  long  detention  on  the  ground. 

Taken  in  conjunction  with  the  proposed  canal,  this  position  becomes  one  of  the  greatest  importance, 
and,  aided  by  a lighthouse  on  the  southern  limit  of  Trien  Island,  would  enable  vessels  not  only  to  find 
shelter  during  southerly  gales,  but  would  also  enable  those  bound  to  Glasgow  to  reach  their  destination 
by  many  days  earlier,  and  without  encountering  the  dangers,  and  wear  and  tear,  experienced  off  the 
Mull  of  Cantyre. 

From  the  opinions  of  many  nautical  men,  acquainted  with  the  Clyde  navigation,  the  prevalent 
opinion  was,— That  if  vessels  could  secure  an  offing  within  a vcasonable’periad  after  the  cessation  of  a 
westerly  gale,  that  the  Argyll  Canal  would  be  of  the  utmost  importance;  as  vessels  which  now  expe- 
rience great  difficulty  in  reaching  Lamlash  would  easily  and  quickly  reach  Tarbert,  and,  passing 
through  the  canal,  gain  White  Farlane  Bay,  in  Islay  Sound,  from  whence  they  would  immediately 
reach  the  open  sea  by  the  first  favourable  slant  of  the  wind ; whereas  they  now  idle  away  their  time 
at  Lamlash,  and  are  cautious  of  venturing  to  round  the  Mull  of  Cantyre  until  a sufficient  period  has 
elapsed  to  permit  the  swell  to  subside ; and  this  frequently  causes  a detention  until  another  westerly 
gale  has  set  in. 

The  same  remark  was  made  to  me  by  a Liverpool  merchant,  adding — “ We  never  can  n-et  our  fel- 
lows out  of  Lamlash.” 

Beiciring  again  to  the  notes  of  Lieut.  Bedford,  he  observes,— “ From  the  testimony  of  the  masters 
of  the  schooners  Mary  M‘Gowan,  Mary  Stewart,  and  several  others,  vessels  have  been  detained  more 
than  four  weeks  during  the  winter  season  in  the  ports  of  Lamlash  and  Cumbelltown,  unable  from  wind 
and  sea  to  proceed  round  the  Mull.”  A second,  from  the  collector  of  the  customs  at  Canipbelltown, 
states,  “That  44  vessels  were  detained  in  that  harbour  in  the  year  1S45,  bound  round  the  Mull  of 
Cantyre,  principally  to  the  West  Highlands,  a few  to  Crinan,  and  the  rest  farther  north,  all  of  which, 
had  the  dues  been  moderate  and  navigation  easy,  would  have  taken  the  canal  proposed.” 

In  the  present  condition  of  the  western  navigation  between  Islay  island,  and  the  Mull  of  Cantyre, 
it  appears  to  he  almost  an  established  rule  that  masters  of  vessels,  and  particularly  foreigners,  decline 
to  round  the  Mull  of  Cantyre,  unless  they  can  ensure  “a  flowing  sheet,”  and  never  attempt  to  heat 
against  a strong  breeze. 

That  in  these  cases  they  either  lie  to  under  the  lee  of  Islay,  or  seek  sheler  in  some  of  its  buys 
which,  although  safe,  if  properly  surveyed,  lighted,  and  beaconed,  are  not  free  from  danger;  it  is 
owing  to  a want  of  proper  knowledge  of  a position  of  these  dangers  that  these  places  have  acquired 
the  reputation  of  “unsafe,  dangerous,  and  treacherous.” 

One  of  the  positions.  Port  Eilen,  now  undergoing  improvement  under  tire  direction  of  Mr.  Camp- 
bell, of  Islay,  offers  shelter  for  vessels  of  war,  anti,  if  his  intentions  are  carried  out,  will  form  a very 
complete  refuge  for  a limited  number  of  vessels.  [ enclose  his  outline  plan,  and  will  venture  to  say 
that  any  seaman  with  that  document,  even  in  its  unfinished  state,  would  not  hesitate  in  seeking  the 
shelter  which  nature  now  affords. 

In  illustration  of  the  detention  which  results  from  these  causes,  applying  to  easterly  as  well  as 
westerly  progress,  Mr.  Campbell  has  informed  me,  “That  no  less  than  127  vessels  have  been  detained 
at  one  time  about  the  ports  of  Islay,  viz. : — 

In  Lochindaal  .....  73 

In  Port  Ellen  . . . . .36 

In  White  Farlane  Bay  (Islay  Sound)  . 18 

Total.  . 127 

That  these  detentions  extend  to  several  weeks,  and  incur  expenses  varying  from  17 s.  to  'IOs.  per 
diem  ; and  as  the  same  breezes  which  caused  the  hoinevvard-bound  to  seek  shelter  would  have 
carried  them  safely  into  West  Loch  Tarbert,  they  would  have  reached  the  Clyde  by  the  proposed 
canal,  in  smooth  water,  without  any  delay.  It  appears  that  vessels  are  in  the  habit  of  selecting  the 
Sound  of  Islay  in  preference  to  rounding  its  southern  end,  and  as  many  as  “ twenty  square-rigged 
vessels”  have  passed  through  it  in  one  day,  all  these  would  prefer  the  route  by  'he  Tarbert. 

The  completion  of  a ship-canal  between  East  and  West  Lochs  Tarbert  would  offer  most  important 
advantages  to  the  vessels  employed  in  the  herring  fishery  in  Loch  Fyne,  as  well  as  to  the  westward  of 
Tarbert.  During  the  fishing  season  as  many  as  700  vessels  have  entered  East  Tarbert,  at  one  time 
their  crews  amounting  to  mure  than  2,000  men  aud  youths.  It  will  be  important  that  provision 
should  he  made,  not  only  for  their  accommodation,  but  also  to  prevent  their  obstructing  the  line  of 
navigation.  This  may  be  effected  by  confining  the  entrance  on  the  northern  side  by  a wall  extending 
to  Cock  Island,  and  allotting  the  space  enclosed  north  of  that  line  to  them.  I am  informed  that  the 
men  engaged  in  these  fisheries  are  not  generally  fishermen  by  culling,  hut  in  the  herring  season  desert 
their  farms  to  follow  this  temporary  but  lucrative  occupation,  realizing  in  many  instances  as  much  as 
140/.,  and  generally  about  40/.  per  man,  the  value  of  boat,  nets,  &c.,  averaging  about  60/.  That, 
instead  of  investing  these  proceeds  for  the  improvement  of  their  farms,  or  meeting  their  difficulties  in 
times  of  need,  that  it  is  dissipated  in  drunkenness  and  other  excesses.  It  is  therefore  to  be  hoped  that 
the  facility  which  this  canal  would  afford  to  the  pursuit  of  the  white-fish  trade  would  induce  a more 
determined  adhesion  to  the  bona  fide  calling  of  a fisherman,  and  tend  not  only  to  furnish  permanent 
occupation  and  subsistence  to  a large  portion  of  the  surplus  population,  but  add  materially  to  this  value- 
able  class  of  men,  many  of  whom  would  doubtless  become  qualified  to  undertake  the  pilotage  duties 
to  foreigners  seeking  this  channel. 


Appen-dix  C. 

SuPPI-EMENr. 

Tarbert. 

No.  482. 

Belcher,  on  the  pro- 
posed Argyll  Canal. 
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ppendix  C.  The  banks,  in  the  neighbourhood  of  the  Island  of  Gigha  abound  in  cod  and  other  d 
fish,  termed  the  “ white  fishery.”  I am  informed  that  it  is  usual  for  one  boat  to  take 


Supplement. 

Tarbert. 


fish,  termed  the  “ white  fishery.”  I am  informed  that  it  is  usual  for  one  boat  to  take  between  60  ^ 
100  stone  of  fish  | er  day,  which  realizes,  at  Tarbert,  Is.  4 d.  per  stone,  and  at.  Greenock  Is  th 
affording  a fair  prospect  of  5 1.  per  diem.  Upon  the  opening,  therefore,  of  this  channel,  and  the  cert? 
transit  of  steamers  daily,  direct  to  Greenock,  a sure  trade  will  be  established  at  the  hi-hest  price  d 


No.  482.  ‘f  is  Doable  that  a town  will  soon  arise  at.  Ardpatrick.  This  will  be  of  the  greatest”  importune? 
Belcher,  on  the  pro-  tlla  fishermen  of  Gigha,  who  will  not  only  find  shelter,  when  driven  from  this  ground  in  westerly  o-,l 
posed  Argyll  Canal,  but,  by  affording  them  the  facility  of  an  immediate  market  for  their  fish,  enable  them  to  reali  S’ 
much  greater  profit  than  by  taking  it  to  their  homes,  where  it  would  be  lessened  about  nine-tenths  in 

The  cod  is,  however,  sailed  and  dried ; and  upon  quitting  Tarbert  I witnessed  one  embarkation  oft 
cart-loads  of  very  superior  qmility,  which  had  been  brought  up  West  Tarbert  by  the  boats  on*? 
carted  over  the  isthmus,  to  be  conveyed  by  the  steamer  to  Glasgow.  5 auu 

All  these  advantages  would  be  materially  increased  by  the  opening  of  this  canal,  and  there  is  but 
little  doubt  that  agents  for  the  purchase  and  immediate  transmission  of  fresh  fish  would  be  found 
Ardpatrick.  a at 

The  only  objection  which  I have  heard  started  against  this  channel  is,  “That  westerly  o-ales  would 
throw  in  such  a heavy  swell  that  it  would  be  impossible  for  vessels,  even,  after  the  gale  had  subsided 
to  gain  an  offing;”  and  that  “ powerful  steam-tugs  would  be  indispensable.” 

To  this  I am  able  to  give  the  most  distinct  denial,  as  upon  reaching  the  mouth  of  Loch  Tarbert 
and  entering  Jura  Sound,  I found,  very  much  to  my  surprise,  that  alter  such  a heavy  n-ale  of  three 
dags’  duration,  that  the  sea  was  as  smooth  as  the  Thames  above  the  Nore.  ° 

The  only  positive  objections  which  can  be  urged  against  vessels  gaining  an  offing  under  canvass 
or  without  the  assistance  of  steam,  are,  a gale,  or  calm,  and  these  apply  to  every  port : but  with  anv 
weather  which  would  enable  a vessel  to  navigate  in  the  open  sea  free  from  this  Loch,  I consider 
that  she  would  quit  this  port  with  great  facility,  be  encouraged  by  immediate  shelter  under  Gin-ha 
Island  and  upon  emergency  enabled  to  return  without  a danger  in  her  course  to  a secure  anchorage 
at  Ardpatrick,  an  advantage  which  does  not  present  itself  in  any  other  port  of  this  coast.  3 

Upon  the  other  hand,  under  precisely  similar  difficulties,  we  may  inquire  what  would  result  if  the 
attempt  were  made  to  beat  round  the  Mull  of  Cantyre,  where  the  meeting  of  the  winds  and  currents 
after  even  strong  westerly  winds,  sets  all  ordinary  navigation  at  defiance  ? 

At  the  moment  that  the  vessel  in  Jura  Sound  was  making  good  work  to  windward,  and  had,  pro- 
bably, assisted  by  the  tide,  gamed  Wbitefarlaue  Bay,  the  oilier  by  pitching  and  rolling  off  the  Mull 
would  scarce  gam  “ steerage  way,”  and  upon  any  sudden  westerly  breeze  would  seek  safety  in  the 
port  she  had  quitted.  J 

These  are  points  connected  with  the  advantages  to  be  derived  by  our  mercantile  marine  • but  in  a 
military  point  of  view  this  channel  affords  most  important  advantages  to  the  naval  defence  of  the 
western  ports  of  Scotland. 

In  tie  event  of  war,  some  naval  rendezvous,  as  well  as  coal  de|,0t,  must  be  formed  in  the  neighbour- 
hood  of  the  (Jlyde.  ° 

The  enem,  would  doubtless  have  cruisers  watching  the  Glasgow  as  well  as  Irish  trade ; and  we 
know  that  the  Americans,  tn  the  late  war,  made  rather  free  upon  Islay. 

ST? ce”""X?  cruisers  caught  by  a westerly  gale  between  Ireland  and  the  Mull  of 
Cant, re,  and  that  the  fact  of  his  being  there  is  conveyed  to  our  cruizers  in  the  Clyde,— before  any  of 
our  learners  could  reach  or  pass  IheMulI  of  Cantyre,  even  if  she  could  face  the  gali  as  well  as  the  lea, 
r.i  ..  ; ’ aTPiL”?  hL'  r“rb"‘  channel,  pass  with  ease  in  smooth  water  to  the  southern  point  of 

he  reeeii^n  s ofsfficitnnj.  seek  the  enemy  tn  leeward,  and  prevent  escape  ; or,  should  her  services 
he  irno  1 vd  •?  *!  :lorlher“  ™“sl  “f  Ireland,  her  arrival  by  this  route  would  be  certain,  when  it  might 
be  Impolitic,  it  not  impossible,  to  attempt  it  from  the  Clyde  direct. 

lb“  °"’r  ,liali""  "Pud  of  refuge”  which  can  he  safelv  sought  to 
a vessel  m Ik  jS'l."  T?’?' , ll  “ f,e'  Iran  every  danger  to  the  anchorage  of  Ardpatrick,  to  which 
bj.  lSllll>°»M<  ™ Gigha  and  Trie,,  Islands.  If  she  should  be  in  a sinking  slate, 
the  further  flow  nf  We  VP  ^ui  **  wIlere  her  owu  pressure  upon  the  soft  mud  would  prevent 
the  further  flow  of  water,  and  enable  her  to  discharge  her  cargo  in  a perfect  “ mill  pond.” 

lil- iS  m°St  adrrab'y  seated,  as  from  the  Clyde  to  the  mouth  of  the  loch  open 
The  V' T?r,nKa,,y- Weath"  thori  °f  “ **”*  S“le  with  tbe  «««*  Perfect  security, 

landfher  n^n?  * at  P™Mut  navigable  to  the  quay  where  the  steamer  from  Greenock 

large  vessels  it  would T f°-°?  but  lu  order  to  adapt  it  still  more  completely  for  the  passage  of 
anfthe  buoVl T n b“?v'“h  ' l«  «"""™  ‘l»  P-ntrnding  portions  at  the  perch  on  the  south  side, 
SinbaSlwUer^ilT1!!;?.'^  Iim"  0f  Oock  »"J  to  const'ruct  walls  at  both  those 

bottom.”  might  boldly  touch  their  sides  without  incurring  damage  to  their  keels  or 

second  wUMnh°aTc  "tS?  w "«*“ *>7.  one  on  the  end  of  the  quay  wall,  at  Cock' Wand  at  A,  the 
Point  and  enable  her  h t er’  .at  G,  should  be  sufficiently  bright  to  guide  a vessel  from  Ard  Lamont 
— ",  her-  H k"l”»S  *•  two  nearly  in  line  (denendent  on  northerly  or  southerly 


wmds),  to  reach  e secure  ^,^7  ireugSe 


TT  • . . tn  pass  turouga  trie  ctiam 

steamer  to  ArdrisliaL?  **ami"ation  of  the  approaches  easterly  as  well  as  westerly,  I proceeded  by 
ontK snrinc, tide entrance  ,t0  the  Crinan  Canal,  Which  I reached  at  dead  low  water 

SfonKtsrel^l'  ejtr  t rrUld  ba"'y  661  ‘0  * **S  th*‘  “ th“' 

a vTsse^mus^btcm'bT^k-  presf Ilted  i,*elpat  !h'3  low-water  exposure  of  the  rocks,  was  the  risk  which 
ward  which  draws  uj,  this  fuL  J-sT.ped  M %h‘'d’  "'i,h  * ^ ^ ^ ^ 

anchorw^an^at^IWimpf  /elCr^  ^ sea  Loch  Fyne  would  render  it  even  an  unsafe 

rann-intr  betwppn  thr»>P  i r tide,  or  from  the  last  quarter  of  ebb  to  the  first  quarter  of  flood, 

3?L^tempted  b;:;gh[°Ur  h°UrS’  “ ^ ^ *"d  seldom 

wh^coimandp?  f ',??•  th*  ?°le  j'0Qrse  of  the  canal  to  Crinan,  and  ascended  a hill  behind  it, 
thought  to  discovpr  thpU(r •adjaLT”1,  ^’Ch  and  lbe  seaward  entrance,  it  required  but  little 
this  canal  indeiiendpnt°nF  dlfficu,lles  which  would  attend  any  attempt  at  enlarging  or  improving 

* * *be  compl*ite  stoppage  of  the  small  traffic  which  at  present  passes  through  it. 
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The  extent  of  the  Crinan  Canal  is  9 miles,  and  the  rough  estimate  of  forming  a ship-canal,  pos-  Appendix  C. 

sessing  merely  the  advantages  which  the  Caledonian  offers,  is  about  370,000/.  Such  estimates,  and  with  

such  difficulties  as  I plainly  foresee  ill  reconstructing  the  Crinan,  may  be  expected  to  be  doubled  before  a Supplement. 
vessel  can  pass.  But  the  Caledonian  would  not  admit  H.M.  steamer  “Cuckoo;”  and  as  the  Crinan  Canal  _ 
is  locked  by  17  of  these  impediments  to  speedy  transit,  and  the  expense  of  increasing  these  obstruc-  Tarbert. 
tions  increases  somewhat  about  the  ratio  of  the  squares  of  their  increased  surfaces,  it  will  be  plain  that  jj0  482. 
the  lock  gates  and  their  attendant  works,  independent  of  first  cost,  would  become  an  alarming  item  Belcher,  on  the  pro- 
of expense.  If  this  canal  be  made  available  to  our  large  war  steamers,  I deem  the  alteration  of  the  posed  Argyll  Canal. 
Crinan,  to  meet  this  object,  highly  objectionable;  a new  canal  by  a more  direct  route  would  be  less 
expensive ; but,  at  the  lowest  calculation,  to  render  it  as  available  at  all  hours  of  tide  as  that  proposed 
by  Tarbert,  half  a million  would  not  complete  it. 

The  present  locks  of  the  Crinan  are  only  24  feet  in  width  by  12  deep,  not  large  enough  to  admit 
our  smallest  steamers,  and  the  dues  are  so  heavy  that  it  is  avoided,  particularly  by  the  class  of  vessels 
to  which  it  ought  to  become  most  important,  I mean  to  those  pursuing  the  herring  fishery. 

Mr.  Telford,  in  his  Remarks  on  the  Coasts  and  Central  Highlands  of  Scotland,  1S02,  observes, 

“I  believe  it  is  generally  admitted  that  in  the  improvements  of  a country  the  interference  of  Govern- 
ment should  extend  only  to  the  removing  of  obstacles  and  affording  conveniences  which  are  of  a nature 
not  easily  to  be  surmounted  by  individuals,  or  any  body  of  men  who  could  be  brought  to  act  together 
and  where  it  is  evident  that  by  removing  these  obstacles  and  affording  these  conveniences  the  exertions 
of  individuals  will  be  greatly  facilitated  so  as  to  promote  the  general  good  of  the  empire. 

“Not  to  risk  this  by  countenancing  private  speculation,  which  by  levying  heavier  dues  would  mar 
these  advantages  in  a public  view.” 

These  remai  Us,  I think,  bear  strongly  on  the  present  dues  on  the  Crinan,  and  on  the  difficulties  which 
offer  themselves  to  the  speedy  transit  of  the  fishermen  to  the  northern  lochs. 

Upon  the  subject  of  the  fisheries  he  again  remarks : — 

“When,  after  the  return  of  the  Clyde  vessels  from  a vain  search  for  herrings  in  the  northern  lochs, 
some  considerable  shoals  having  appeared,  intelligence  was  dispatched  to  Greenock,  but  owing  to  the 
indirect  course  of  the  post,  and  the  difficulty  of  some  parts  of  the  circuitous  journey,  several  weeks 
elapsed  before  any  advantage  could  be  taken  of  the  information.” 

The  Tarbert  Canal  will  tend  in  a great  measure  to  remove  this  difficulty ; but  it  will  also  injure  the 
Crinan  if  the  dues  on  that  canal  are  not  more  nearly  assimilated.  It  is  also  highly  probable  that  the 
free  flow  of  the  tide  through  West  Tarbert  Loch  will  induce  the  herrings  lo  take  up  that  loch  (for  Loch 
Fyue)  instead  of  rounding  the  Mull  of  Cantyre  ; for  it  is  a well-established  fact  that  they  always  put 
their  noses  to  the  current  and  follow  it  up.  Such  a current  will  cross  their  track  on  their  passage 
down  the  Sound  of  Jura. 

But  to  return  to  the  Crinan  Cana): — 

If  any  work  of  this  nature,  that  is,  of  its  construction  de  novo , and  on  a more  direct  line,  should 
be  contemplated,  at  the  national  cost,  I would  venture  to  suggest  that  no  impediment  should  be  offered 
to  our  largest  steamers — that  it  should  be  unhampered  by  iock  gates  of  any  description.  Nothing  but 
a ship-canal  con  supply  this  desideratum. 

The  present  Crinan  Canal  cannot  maintain  itself.  It  was  constructed  at  an  original  cost  of  183,000/., 
viz.,  10S,0O0Z.  by  the  original  propritors,  and  75,000/.  by  Government. 

After  the  test  of  46  years  from  the  date  of  its  completion,  it  is  found  a complete  failure ; we  are 
therefore  justified  in  asking  what  is  to  repay  this  enormous  additional  expenditure? 

Will  it  in  anyway  aid  in  the  Clyde  navigation,  or  will  it  entice  any  of  the  Irish,  Western,  or 
Atlantic  trade  to  enter  it  by  the  north  ? — I think  not. 

In  the  year  1839,  a Committee  of  the  House  of  Commons  reported,  “That  from  the  best  informa- 
tion which  they  could  obtain,  it  appeared  that  it  is  to  the  originally  defective  construction,  and  insuf- 
ficient dimensions  of  the  canal,  that  Us  failure  must  be  mainly  attributed.” 

“Tour  Committee  have  not  been  able  to  obtain  any  correct  estimate  of  the  sum  that  would  be 
necessary  to  reduce  the  summit  level  and  to  deepen  and  widen  the  canal  so  as  to  render  it  navigable 
by  the  same  class  of  vessels  as  frequent  the  Caledonian  Canal.  Your  committee,  however,  enter- 
tain great  doubts  whether  any  great  further  outlay  on  this  canal  would  be  advisable,  and  they  are 
strongly  of  opinion  that  it  would  not  be  so,  unless  the  Caledonian  Canal  were  first  placed  in  a state 
of  efficiency.” 

Now,  to  place  the  Caledonian  Canal  in  the  state  of  efficiency  to  meet  the  present  as  well  as  advancing 
state  of  steam  navigation  would  double  its  original  cost. 

The  final  test,  to  which  these  two  canals  of  Crinan  and  Tarbert  should  be  put,  appears  lo  me  a plain 
and  direct  matter  of  figures.  Do  any  of  the  landed  proprietors,  interested  in  the  Crinan  line,  offer  any 
precise  tonnage  at  present,  or  in  prospect,  to  warrant  such  an  expenditure? 

On  the  other  hand, — do  the  influential  mercantile  houses  of  Glasgow,  Ireland,  and  intermediate 
island  interests  to  which  the  Argyll  Canal  appears  likely  to  become  an  important  artery,  offer  any  pros- 
pect or  guarantee  of  tonnage  to  justify  the  outlay  at  Tarbert? 

. To  the  latter  I think  the  annexed  papers  afford  an  answer,  and  the  only  further  proof,  if  wanted, 
is  that  of  the  merchants  of  Glasgow  having  taken  the  risk  of  getting  their  Bill  from  Parliament  to 
carry  it  out  upon  their  own  resources. 

I have  the  honour  to  transmit  documents,  numbered  from  1 to  13,  bearing  upon  this  report.  The 
last  received,  on  the  25th,  points  out  more  distinctly  the  advantages  which  will  result  between  Islay 
and  Glasgow,  as  well  as  to  the  interests  of  the  proposed  canal. 

I now  come  to  the  conclusive  reply  to  the  subject  submitted  to  my  consideration  : — 

There  is  no  objection  to  the  navigation  of,  or  to  the  approaches  to,  both  Lochs  Tarbert  but  what 
may  be  either  avoided  or  removed  at  a trifling  expense. 

As  to  the  comparative  advantages  between  the  Crinan  Canal  and  that  proposed  as  the  “ Argyll 
Canal,  I have  not  the  slightest  hesitation  in  declaring  that  the  Argyll  Canal  is  not  only  the  most  im- 
portant in  a mercantile  point  of  view — that  it  promises  to  secure  immediate  repayment — but  that  it  is 
mghly  important  to  the  national  sea  defences  of  western  Scotland  and  Ireland,  affording  a sure  and 
most  convenient  depot  for  coaling,  at  the  smallest  cost,  our  steam  fleet  which  may  be  stationed  in  that 
neighbourhood.  Independent  of  these  considerations,  it  promises  to  support  aud  increase  the  number 
°th  at  va*ua^e  class  of  Her  Majesty’s  subjects,  the  fishermen,  and  to  afford  the  surplus  population 
other  means  of  support  than  that  immediately  dependent  upon  the  cultivation  of  land. 

1 cannot  close  this  Report  without  expressing  my  sense  of  the  obligation  which  I am  under  to  Mr. 
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Appendix  C. 
Supplement* 
Tarbert. 

No.  482. 

Belcher,  on  llie  pro- 
posed Argyll  Canal. 


aTe  served. 

1st.  Scroll  plan  and  longitudinal  section  of  the  canal,  to  a scale  of  400  feet  to  an  inch  for  hori- 
zontal, and  60  feet  for  verticals. 

2nd.  Scroll  plan  on  a scale  of  100  feet  to  an  inch. 

3rd.  Scroll  section,  longitudinal,  on  a scale  of  100  feet  to  an  inch  for  horizontals,  and  30  feet  for 
verticals ; and 

4th.  Sheet  of  cross  sections  laid  down  to  a scale  of  30  feet  to  an  inch. 

I am,  &c.. 

Captain  Sir  Edward  Belcher,  R.N.,  Thomas  Kyle,  Land  Surveyor. 

82,  Harley -street,  London. 


Campbell,  of  Tslav.and  to  Mr.  Campbell,  ofStonefield,  in  Canlyre,  for  the  very  great  exertions  which 
they  have  made  to  render  my  examinations  complete,  in  their  aid  personally,  by  documents,  steam- 
boats, horses,  men,  and  carriages,  which  I deem  to  be  a service  rendered  to  the  Government. 
Trusting  that  my  proceedings  will  meet  with  their  Lordships’  approbation, 

I have,  &c., 

To  the  Secretary  of  the  Admiralty.  Edward  Belcher,  Captain,  R.N. 


Sir,  Glasgoio,  April  30,  1847. 

Prefixed  is  a copy  of  a letter  which  I shewed  you,  regarding  the  Argyll  Canal,  and  I now 
inform  you,  that  by  this  evening’s  mail  I send  you  the  following  documents  regarding  the  same  busi- 
ness, and  which  are  referred  to  in  said  letter,  which  I hope  you  will  return  to  me  after  your  purposes 


Dear  Sir,  Glasgow,  December  11, 1S45. 

I now  send  you  the  enlarged  plan  of  the  Argyll  Canal,  with  the  sections  of  the  same  paper, 
and  the  depths  of  the  borings  marked  on  the  cross  sections  and  longitudinal  sections : you  will  see  that 
there  is  rock  in  the  bottom  of  East  Loch  Tarbert,  with  a covering  of  muddy  gravel  above  it.  I think 
there  will  be  further  borings  required,  particularly  of  West  Loch  Tarbert,  but  of  this  you  can  best  judge. 
The  last  boring  was  32  feet  in  mud  (being  the  whole  length  of  the  boring  rods),  without  finding  rock 
in  the  gut  or  deep  channel;  the  bottom  is  pretty  firm,  being  more  of  a clayey  nature. 

Spring  tides  in  East  Loch  Tarbert  rise  from  10  feet  to  10  feet  8 inches,  which  latter  I have  put  on 
the  section.  The  neap  tides  in  this  loch  rise  4 feet  8 inches  only.  In  West  Tarbert  there  is  no  regu- 
larity of  tides,  as  will  be  seen  from  the  journal  kept  by  Mr.  Murray,  a copy  of  which  is  herewith  sent. 
The  soundings  in  East  Loch  Tarbert  are  all  reckoned  from  extreme  low-water  mark,  or  datum  line, 
and  those  in  West  Loch  are  reckoned  from  low  water  in  that  loch,  which  is  3 feet  4 inches  above 
datum. 

On  the  2nd  November  the  high  water  in  East  Locli  Tarbert  was  1°  15"  p.m.,  and  9'  10"  above 
datum,  and  at  the  same  instant  the  water  in  West  Loch  Tarbert  stood  4'  4£"  only  above  datum. 

The  high  water  on  the  same  day  in  the  West  Loch  was  at  6°  30"  p.m.,  and  6'  4£"  above 
datum,  and  at  the  same  instant  of  time  the  water  in  East  Lock  Tarbert  stood  at  9 inches  above  datum. 
I shall  be  happy  to  give  you  any  further  information  in  my  power,  and  I hope  you  will  forgive  me  for 
the  delay  that  has  taken  place  in  furnishing  you  with  the  plans,  &c. 

I remain,  &c., 

John  Gibb,  Esq.  Thomas  Kyle. 


Abstract  of  the  Number  of  Boats,  from  2 to  8 tons  burthen,  and  of  the  Entries  of  Vessels  above  that 
tonnage,  which  entered  the  Harbour  of  East  Tarbert  for  Ten  Years,  ended  July  1,  1846. 
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, Probable  Estimate  of  the  various  Works  required  on  the  Argyll  Canal. 


1.  Land  and  houses 3,000 

2.  Excavation  of  the  Canal  and  deepening  the  West  Dock 75,000 

3.  Altering  roads  and  constructing  two  turn-bridges 2,500 

4.  Two  regulating  locks,  with  gates  complete* 30,000 

5.  Two  steam-engines  for  pumping  ........  1,500 

6.  A dredging-machine  and  punts  4,000 

*7.  Two  steam-boats  for  the  navigation 6,000 

8.  Two  lighthouses  1,500 

9.  Improving  East  Tarbert  Harbour 3,500 

10.  A diving-bell  for  ditto ....  500 

11.  Harbour-master  and  lock-keepers’ houses>  with  storehouses  at  each  end  . 1,500 

12.  Engineering  and  Parliamentary  expenses 5,500 

13.  Contingencies  (10  per  cent.) 13,450 


Appendix  C. 
Supplement. 
Tarbert. 

No.  482. 

Belcher,  on  the  pro- 
posed Argyll  Canal. 


Aberdeen , December  27,  1845. 


Total 


. £147,950 

John  Gibb. 


Returns  of  Coasting  Trade , obtained  from  Parties  interested  in  the  direct  Navigation  to  Glasgow 
by  the  Argyll  Canal. 


Scotch  Traffic. 


Easdale 
Ballyhuillish 
Ditto,  for  coals 
Oban 
Glenmore 
Ditto  . 

Jura  . 

Colonsay 
Skye  (Sound  of)  and  Rona 
Lewis  (1830) 

North  Canty  re  and  Gigha 
I slay  t 

Tarbert  Loch  to  Kilisfoot 
Cattle  and  sheep  . 

Mull,  Tiree,  &c.  . 
Northern  Islands,  estimated 


Tons. 

17,500 

18,000 

2,800 

51,724 

840 

3,825 

7,400 

764 

43,612 

4,378 

10,433 

70,400 

4,501 

46,800 

200,000 


482.977 

t Additional  for  Islay  ( See  below)  . . . 54,750 


Total  . . . 537,727 

In  this  return  passengers  are  not  included,  except  to  Islay,  and  some  deduction  will  be  due  for 
cattle  and  sheep  from  Tarbert  Loch  to  Kilisfoot. 


The  tonnage  given  from  Islay  refers  to  a back  period,  previous  to  obtaining  the  Bill  for  this  canal, 
and  amounts  to  70,400  tons. 

By  the  following  notes,  received  from  Mr.  Campbell  of  Islay,  that  tonnage  will  be  very  materially 
increased  : — 

“I  have  had  an  offer  to  give  me  not  less  than  6s.  per  ton  for  the  raw  limestone  of  Islay,  the  stone 
to  be  landed  at  the  Broomielaw  in  Glasgow;  if  the  stone  is  of  the  same  quality  as  that  sent,  Messrs. 
Baird,  Dixon,  & Co.  will  take  150  tons  a-day  for  365  days  in  the  year. 

“ If  the  canal  is  made,  t shall  be  able  to  send  this  stone  at  the  freight  of  2 s.  6d.  per  ton ; the  present 
freight  (by  the  Mull  of  Cantyre)  being  from  45.  6 d.  to  5s.  per  ton,  none  can  be  sent. 

“This  offer  has  been  made  to  me  since  my  return  from  London,  and  therefore  this  branch  of  traffic 
is  not  included  in  calculating  the  amount  which  pass  through  the  canal 

“ W.  T.  Campbell,  of  Islay. 

Remark. — The  spot  where  this  limestone  would  be  quarried  is  situated  in  the  sheltered  part  of 
Islay  Sound,  where  the  limestone  juts  into  the  sea,  formiug  a natural  pier,  which,  with  the  first 
workings,  would  be  extended  so  as  to  form  a safe  pier  for  the  vessels  to  receive  it  from  the  quarries. 

This  lime  is  of  equal  importance  to  the  ironmasters  (for  roasting  their  ores)  as  their  coal,  and 
would  afford  continuous  and  permanent  employ  to  part  of  the  population  of  Islay. 

Independent  of  this,  the  late  contracts  taken  for  working  the  rich  metalliferous  veins  will  materially 
assist  in  this  object,  as  well  as  furnishing  additional  tonnage  by  the  canal,  either  by  the  transit  of  the 
ore  or  by  the  coal  required  for  its  reduction. 

The  following  note  was  received  from  Mr.  Campbell,  on  the  20  th: — ' 

Dear  Sir,  Coats  House,  April  19,  1847. 

I have  now  the  pleasure  of  sending  you  the  result  of  the  trial  of  your  limestone.  We  weighed 
it,  and  found  it  exactly  18$  tons,  of  20  cwt.  to  the  ton,  and  made  with  it  81$  tons  of  pig-iron,  being 
4cwt.  2 qrs.  11$  lbs.  to  the  ton  of  pig-iron,  which,  being  compared  with  the  Garnkirk  and  Bedlay 

convyrsations  with  practical  engineers  cpnnected  with  this  undertaking,  these  expenses  may  he  deducted,  as 
louc-gates  are  deemed  superfluous. 

40 
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Supplement. 


limestone  (which  we  are  using  at  present),  shows  a saving  of  3 cwt.  3 qrs.  16J  lbs.  In  short 
limestone  only  requires  4 cwt.  2 qrs.  lli  lbs.  to  the  ton,  where  the  others  I have  mentioned  reau'^ 
SJ  cwt.  ^ lre 


Tarbert.  However,  I may  state,  that  the  furnace  we  tried  your  lime  in  was  in  good  working  order  and  hat) 

the  best  of  good  clean  mine,  which  gave  your  limestone  rather  more  than  a fair  average  trial.5 

No.  482.  If  convenient,  you  may  send  us,  say  200  tons  more  of  it.  We  will  not  disagree5 about  the  price 

Belcher,  on  the  pro-  and  we  shall  give  a further  and  most  determined  trial.  ’ 

posed  Argyll  Canal.  It  requires  a furnace  to  go  at  least  10  days  on  the  same  materials  to  give  them  a fair  trial. 


To  Waller  T.  Campbell,  Esq.,  Islay. 


I am,  &c., 

Douglas  Baird. 


Irish  Traffic. 

Tons. 

Clyde  and  Derry . . '72,000 

Sligo 67,380 

Ballyshannon  (coal) 577 

Limerick 33,640 


Total  . . . 173,597 


No  passengers  included  in  the  Irish  returns,  nor  live  stock  in  that  from  Sligo. 


Return  of  Traffic  to  and  from  the  Clyde  with  Glenmore  and  Mclforth. 


Export. 

Import. 

Cattle 

200  head. 

Coal  .... 

Sheep 

300  „ 

Iron  .... 

2 „ 

Wool 

2,000  stone. 

Salt  .... 

2 

Fish 

100  barrels. 

Oats,  or  meal  . 

Bark 

6 tons. 

Guano  .... 

Potatoes 

300  barrels. 

Whiskey 

1,000  gallons. 

Colonsay  : 

Traffic  to  and 

'rom  . 

364  tons. 

Cattle 

400  head. 

The  passengers  go  by  the  Islay  steamer. 

Extract  of  the  Trade  between  Sligo  and  Glasgow. 

Exports. 

£. 

Imports. 

£. 

70,000  Pigs 

slaughtered  and  made  up  210,000 

16,000  Barrels  of  herrings 

. 16,500 

10,000  Ditto  alive 

. 2.5.000 

9,000  Tons  of  timber 

. 27,000 

7,000  Cattle,  slaughtered,  &c. 

. 70,000 

15,000  „ coal  . 

9,000 

1,200  „ 

alive 

12.000 

4,000  „ iron 

. 32,000 

100,000  Butter  (firkins)  . 

. 250,000 

5,000  „ slates 

. 12,000 

22,000  Oats 

(tons)  . 

. 132,000 

12,000  Oatmeal 

. 132,000 

£96,500 

£831,000 

It  is  calculated  that  the  whole  of  this  trade  would  pass  through  this  canal. 

Extract  of  Correspondence  from  Sligo , Jane  3,  1845. 
j Ballyshannon  from  Glasgow  : — Exports,  none. 

Ten  vessels  under  100  tons,  bringing  577  tons  of  coal. 

“ A cut  through  the  isthmus,  between  East  and  West  Tarbert,  would  be  of  great  use  to  the  shipping 
interest,  as,  with  the  wind  at  south  or  south-west,  all  the  vessels  from  the  Clyde  bound  to  the  west 
would  go  this  route. 

“ The  proposed  canal  would  be  of  great  use  to  this  part  of  Ireland.” 

Lewis. — Information  obtained  from  J.  M‘Kenzie  and  Stewart  Harris,  Esqs. : — 

“ A steam-boat  would  have  the  whole  of  this  traffic;  the  whole,  or  nearly  the  whole  stock,  would  be 
sent  by  steam  direct  to  Clyde  were  a canal  cut  at.  Tarbert;  for  after  crossing  the  Mineh,  they  would 
have  smooth  water  the  whole  way  by  the  Sound  of  Skye  and  Mull  of  Jura,  and  would  make  the 
passage  in  16  hours.” 


This  stock  includes — 


Coal  . 

330 

Barley 

65 

Iron  . 

4 

Groceries  . 

1 

Salt  fish 

67 

Wool  . 

160 

Cattle  . 
Sheep 

Computed  at 
Passengers  . 


. 400  head. 

. 1,000  „ 

. 1,000  tons. 
800 


The  proposed  length  of  the  Argyll  Canal  is  If  miles,  of  which  three-quarters  of  a mile  is  to  he  cut 
through  a soft  rock  (mica  schist),  the  proposed  width  (in  the  estimate)  being  63  feet. 

Remark. — As  this  width  would  not  admit  of  the  passage  of  large  steamers,  it  is  proposed  to 
increase  it. 
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At  each  end  a lock,  or  rather  a double  tide-gate,  56  feet  wide,  250  feet  long,  and  IS  feet  deep  at 
neap  tides. 

Remark.— Locks  unnecessary  ; the  difference  between  the  tides  above  or  below  the  mean  tide 
level  being  computed  at  only  one  foot,  and  this  variable,  entirely  dependent  on  westerly 
winds. 

The  remaining  part  of  the  canal  to  be  from  120  to  150  feet  wide. 

The  capital  ot  the  company  is  150,000/.,  in  6,000  shares,  of  25/.  each  ; the  whole  deposit  of  which 
was  paid  on  the  day  named  by  the  committee. 

The  estimate  for  the  whole  expense,  including  steam-tugs,  is  about  100,000/. 

(Extract  from  papers.)  Campbell  of  Islay. 


Estimate  of  Tonnage  from  the  Scotch  and  Irish  Traffic  alone,  which  would  pass  by  the  Argyll 


Canal. 

Tons. 

Scotch  coasting  . . . . . . . 4S2,977 

Irish  173,597 

Lewis  „ 1,000 


657,574 

Computed  increase  on  limestone  from  Islay  . . 54,750 

Total  . . . 712,324 


These  calculations  simply  embrace  the  home  trade  to  the  Clyde.  There  is  every  reason  to  expect 
that  when  a safe  channel  once  becomes  established  that  this  will  at  least  be  doubled. 

No  foreign  or  outward  trade  is  included  in  this  estimate,  but  it  may  be  safely  assumed  at  200,000 
tons;  or  the  future  tonnage,  by  the  increase  of  daily  steamers,  will  equal  1,000,000  tons. 


No.  483. 

Report  by  Lieut.-Colonel  P.  Yule,  R.E.,  on  the  proposed  Argyll  Canal. 

Sir,  Junior  United  Service  Club,  London , June  18,  1847. 

I have  the  honour  to  inform  you  that,  in  ohedience  to  the  orders  of  the  Lords  Commissioners 
of  Her  Majesty’s  Treasury,  as  communicated  to  me  in  your  letter  of  the  7th  ult.,  to  prepare  a plan 
and  estimate  of  a ship  canal  atTarbert,  I led  London  on  the  9th,  and  stopped  two  days  in  Edinburgh 
for  the  purpose  of  procuring  an  assistant  in  the  ordinary  operation  of  making  a survey  of  ground, 
but  without  success,  persons  so  qualified  being  at  present  much  wanted  for  private  undertakings. 

I did  not  think  proper  to  delay  longer  on  that  account,  as,  by  proceeding  to  Tarbert,  I might  in  the 
mean  time  acquire  some  knowledge  of  the  isthmus. 

On  my  arrival  there  I met.  Lieutenant  E.  J.  Bedford,  R.N.,  now  employed  in  the  survey  of  the 
coast,  who,  with  much  zeal  for  the  public  service,  kindly  offered  me  such  assistance  as  lay  in  his 
power;  I was  thus  enabled  to  commence  some  necessary  operations. 

It  had  occurred  to  me,  before  I reached  Tarbert,  that  owing  to  the  geographical  position  of  the 
peninsula  of  Cantyre,  extending  towards  the  north-eastern  coast  of  Ireland,  there  would  be  a consider- 
able difference  in  the  time  of  high  water  on  the  eastern  and  western  shores,  as  the  tide  approaches 
both  from  the  Irish  Channel  and  along  the  northern  coast  of  Ireland ; I therefore  engaged  two  men 
to  make  simultaneous  observations  hourly  during  the  day,  of  the  rise  and  (all  of  the  tide  in  the  eastern 
and  western  lochs  at  Tarbert.  That  there  was  a difference,  I found  to  be  known  in  the  vicinity,  but 
its  great  amount  is  of  considerable  importance  as  bearing  on  the  projected  work. 

I annex  (in  page  649)  a copy  of  these  observations,  made  on* the  15th,  17th,  18th,  and  19th  ult.  . 
The  tide  is  very  irregular  in  the  western  loch;  it  often  differs  six  hours  from  the  eastern  loch;  and 
when  to  this  circumstance  it  is  added  that  low  water  in  the  former  is  3 ft.  4 in.  higher  than  low  water 
in  the  latter,  also  that  the  tide  sometimes  rises  8 ft.  10-  in.  in  the  western  loch,  it  is  evident  that  with 
this  occasional  declivity  of  12  ft.  2 in.  in  so  short  a distance,  there  will  be  a very  rapid  current. 

It  therefore  appears  indispensable  to  guard  against  such  extremes  of  tide,  even  though  they  occur 
seldom,  and  I propose  to  have  four  flood-gates  in  the  canal,  two  facing  the  eastern  loch  and  two  the 
western  (fig.  5),  each  pair  forming  a lock  of  250  feet  in  length. 

The  gates  thus  placed  will  meet  the  current  in  either  direction,  for  it  is  to  be  observed  that,  when 
it  is  high  water  in  the  eastern  loch  and  low  water  in  the  western  loch,  the  current  will  flow  towards 
the  latter. 


ut  the  expense  of  the  gates  will  be  compensated  by  the  advantages  proposed  to  he  derived  from 
1 t1Sft°'lrreK1^  *n  ass'stin£  *he  °Peration  of  clearing  the  channel  in  the  two  lochs  of  the  mud  accumu- 
r e 10  them,  more  especially  in  the  western  loch..  It  will  probably  be  sufficient  to  supersede  the  use 
a dredging-vessel ; for  if  the  mud  be  loosened  by  manual  labour,  the  current  will  carry  it  into  the 
it  Se%’  3S  ^eeP  water  is  nearer  the  eastern  loch,  the  current  should  be  allowed  to  run  through 
a one,  keeping  the  gates  shut  when  it  sets  to  the  west.  It  is  certain,  at  least,  that  the  channel, 
ce  cleared,  will  not  be  liable  to  the  future  accumulation  of  silt  if  the  current  be  kept  under  control. 
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posed Argyll  Canal. 


No.  483. 

Yule,  on  the  pro- 
posed Argyll  Canal. 
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In  the  estimate,  the  whole  mass  to  be  removed  from  the  isthmus,  to  form  a canal  56  f 
and  18  feet  deep  below  low  water,  is  calculated  at  615,585  cubic  yards,  to  be  excavated  bv  tb  W*°e’ 
cess  of  blasting,  although,  from  the  nature  of  the  adjoining-  ground,  in  which  the  rock  lies  in  ' 6 ^r°’ 
forms,  there  will  be  a probable  deduction  of  expense  for  earth.  On  the  other  hand,  when" 


which  the  rock  lies  in  irren-u|ar 
the  other  hand,  when  earth  ; 
found,  a sufficient  slope  must  be  given  to  the  excavation,  and  a larger  quantity  be  removed  • th  S 
kind  of  material  mav  therefore  be  assumed  to  eomnens.-iu*  for  tho  nth»r  ’ e one 


No.  483. 

Yule,  on  the  pro- 
posed Argyll  Canal,  cutting  a narrow  channel  through 


If  earth  be  found  between  high  and  low  water,  the  operation  of  excavating  may  be  forwarded  I 
jh  the  whole  length  of  the  canal,  so  as  to  let  the  current  t«h*  .y 

washing  away  the  loose  earth. 


kind  of  material  may  therefore  be  assumed  to  compensate  for  the  other. 

er,  the  operation  i 

iglh  of  the  canal,  so  as  to  let  the  current  take  effect  h. 

Part  of  the  excavated  rock  may  be  disposed  of  on  the  shore  of  the  eastern  loch,  and  in  fillino-  un  (h 
space  between  the  small  islands,  so  as  to  afford  accommodation  to  the  fishermen  of  Loch  Fvne  h t 
the  greater  proportion  of  it  will  have  to  be  removed  to  the  western  loch,  where  it  might  be  deoosited 
for  the  purpose  of  reclaiming  a large  space  of  ground  between  high  and  low  water.  The  fio-  4 J?  a 
in  what  mode  this  maybe  done.  The  loose  rock  to  be  placed  in  two  parallel  lines,  at  the  distance  of  ah*^ 
240  feet ; as  the  depth  of  soft  mud  is,  at  different  places,  about  32  feet,  the  rock,  in  taking  the  natnrl 
slope,  will  leave  a breadth  of  about  150  feet  for  the  channel.  The  surface  of  the  reckoned  ground 
may  be  raised  three  or  four  feet  above  high  water.  By  laying  down  the  rock  in  rows,  formin*  hollow 
squares  of  about  30  yards,  the  mud  being  confined  will  be  forced  up,  and  thus  facilitate  the  ooeratinn 
of  spreading  a layer  of  soft  soil  for  arable  purposes.  1 

A space  of  about  30  acres  may  be  thus  obtained,  being  about  three  times  more  than  the  surface  nf 
the  proposed  canal  in  the  isthmus. 

The  direction  of  the  canal  is  within  1 
(see  lithographed  plan  and  section,  sec.  i.  x y) 


economy  of  execution. 


arrow  limits,  owing  to  the  nature  of  the  ground  on  each  side 
i.  x y)  ; and  it  will  be  as  straight  as  possible,  consistent  with 


In  conclusion,  it  may  be  observed,  that  when  a work  of  this  nature,  formed  in  rock  by  mere  force  of 
labour,  is  once  completed,  it  will  be  liable  to  110  accidents ; it  will  not  require  science  to  execute  it  nor 


, 4 , • . , - , > — require  science  to  execute  it,  nor 

much  money  to  keep  it  up;  the  lock-gates  and  their  piers  alone  will  be  liable  to  deterioration  by 


C.  E.  Trevelyan , Esq.,  £>c.  Sjc.  <§•<?. 
Treasury. 


have,  &c., 

P.  Yule,  Lieut- Colonel  Royal  Engineers. 


The  recent  survey  agrees  so  nearly  with  that  previously  made  that  it  was  unnecessary  to  make  any 
alterations  m the  dimensions,  excepting  in  the  height  of  the  tides;  the  greatest  known  rise  is  inserted 
m this  Keport. 


Account  of  the  Roclt  Excavation. 


Length 

Breadth 

Height 

Cubic  Yards. 

Aoove  tow  water.  (*ee  Section  3.) 

Feet. 

Feet. 

From  A to  B . 
B „ C . 
» C „ D . 

98 

56 

13* 

2,693 

40 

56 

15 

1,244* 

212 

56 

m 

7,621* 

e ” f ; 

50 

56 

21 

2,178 

50 

56 

27* 

2,852 

G H .‘ 

100 

56 

32* 

6,740* 

100 

56 

38 

7,881* 

» I „ K . 

„ K „ L . 

>,  L „ M . 

„ M „ N . 

702 

56 

39 

56,784 

598 

56 

42 

52,092 

740 

56 

47* 

72,520 

680 

400 

56 

56 

50* 

49 

70,871 

40,652 

» 0 „ P 

>.  P „ Q . 

Q „ R . 
„ R „ S . 

100 

56 

42 

8,814 

100 

56 

35* 

7,363 

700  X 56x  15*=22,503* 
150  X 56  x 6*=  1,970 

100 

200 

56 

56 

28* 

23* 

5,911 

9,748 

Triangle  A.S.T. 

24,473 

5)765  x 56  X 3^=19, 920 

24,473 

19,920 

Below  low  water. 

5,765 

56 

Depth. 

18 

400,359 

215,226 

Total . 

615,585 

June  18,  1847. 
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appointed  to  inquire  into  TIDAL  HARBOURS. 


Simultaneous  Observations  on  the  Hise  and  Fall  of  the  Tides  in  the  Eastern  and  Western  Lochs , 
Tarbert,  taken  hourly,  between  6 a.m.  and  6 p.m.,  on  the  1 5th,  11th,  18 tit,  and  19/A  Map,  1847. 


Height 

and  Time  of  Day. 

above  Low  Water, 

above  Low  Water, 

of  Eastern 

Eastern  Loch. 

W estern  Loch. 

Western  Loch. 

1 Eastern  Loch. 

6 a.m.  (15  May) 

Feet. 

Inches. 

Feet. 

Inches. 

Inches. 

0 

10 

6 

9 

9 

7 , , ... 

6 

1 

104 

2 

84 

8 , , . . 

9 , , ... 

4 

5 

10 

2 

1 

0 

44 

1 

14 

0 

114 

10  ,,  ... 

7 

6 

1 

0 

11  ,,  ... 

9 

li 

0 

io.i 

4 

11 

12  ,,  ... 

9 

10 

1 

5 

1p.m.  . . . 

9 

8 

3 

2 

3 

2 

2 ,,  ... 

8 

2 

4 

0 

0 

10 

3 , , ... 

5 

10 

3 

G 

4 ,,  ... 

3 

5 

3 

74 

3 

64 

5 , , • . • 

1 

0 

3 

6 

5 

10 

0 

4 

4 

0 

7 

O 

6 a.m.  (17  May) 

1 

3i 

2 

71 

4 

8 

7 , , ... 

0 

3 

3 

44 

6 

8 , , . . . 

1 

0 

1 

9 

4 

1 

^ ,,  • • • 

3 

0 

1 

0 

10  ,,  ... 

4 

8 

0 

10 

0 

6 

11  ,,  ... 

6 

2 

0 

8 

2 

2 

12  ,,  ... 

7 

10 

0 

74 

3 

104 

1 p.m.  . . . 

9 

0 

0 

6 

5 

2 

2 , , ... 

8 

10 

2 

0 

3 

6 

••il 

3 , , ... 

8 

6 

3 

6 

1 

8 

4 ,,  ... 

7 

1 

3 

9 

same  level  in  both  lochs.' 

5 , , . • . 

4 

9 

4 

0 

2 

7 

6 ,,  ... 

2 

6 

3 

6 

4 

4 

6 a.m.  (18  May) 

2 

3 

2 

0 

3 

1 

7 , , ... 

0 

5 

2 

3 

5 

2 

8 , , ... 

0 

1 

2 

6 

5 

9 

9 , , ... 

1 

4 

1 

3 

3 

3 

10  ,,  ... 

3 

0i 

0 

9 

1 

04 

11  ,,  ... 

4 

5* 

0 

6 

0 

74 

12  , , . . 

6 

0 

0 

3 

2 

5 

1 p.m.  . . . 

7 

84 

0 

2 

4 

24 

2 , , ... 

8 

9 

0 

4 

4 

11 

3 , , ... 

8 

11 

1 

11 

3 

8 

4 ,,  ... 

7 

6 

3 

64 

0 

74 

5 ,,  ... 

6 

5 

3 

9 

0 

8 

6 ,,  ... 

4 

2 

3 

0 

2 

2 

6 a.m.  (19  May) 

5 

0 

3 

2 

1 

6 

7 , , ... 

3 

3 

2 

74 

2 

84 

8 , , ... 

1 

5 

3 

6 

5 

5 

9 , , ... 

1 

44 

2 

7 

4 

64 

10  ,,  ... 

2 

5 

1 

9 

2 

8 

11  ,,  ... 

3 

94 

1 

9 

1 

34 

12  ,,  ... 

5 

4 

1 

3 

0 

9 

1 p.m.  . . . 

6 

11 

1 

11.1 

1 

8 

2 , , ... 

8 

6 

1 

6 

3 

8 

3 ,,  ... 

9 

4 

2 

44 

3 

54 

4 ,,  ... 

9 

44 

3 

3 

2 

94 

5 ,,  ... 

8 

6 

4 

7 

0 

7 

6 ,,  ... 

7 

0 

4 

9 

1 

1 

Appendix  C. 
Supplement. 
Tarbert. 

No.  <183. 

Yule,  on  tlia  pro- 
posed Argyll  Canal. 


Estimate  of  the  probable  Expense  of  forming  a Canal  in  the  Isthmus,  Tarbert. 


1.  Rock  excavation,  56  feet  wide,  and  18  feet  deep  below  low  water,  615,585 

cubic  yards,  at  2s.  6d.  a yard 

Contingencies,  one-tenth 

2.  Four  flood-gates  and  their  piers 

3.  The  purchase  of  land  and  houses,  altering  roads,  steam  engines  for  pumping 

during  the  process  of  excavation,  lock-keeper’s  house  and  store-houses, 
lighthouses,  as  estimated  for  the  Argyll  Canal  Company,  at  .... 

4.  Forming  the  surface  of  the  reclaimed  ground  in  Western  Loch,  30  acres  in 

extent,  being  nearly  150,000  square  yards,  at  Id.  a yard  . , , . 


£.  s.  d. 
76,948  2 6 
7,694  16  3 
6,000  0 0* 


10,000  0 0 
625  0 0 


Total 


£ 


101,267  18  9 


* Some  gates  of  a large  Bize,  and  on  a new  principle  of  construction,  have  been  lately  adopted  in  the  Dockyard  at 
Woolwich,  where  I shall  ascertain  the  precise  cost, 
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GLASGOW. 

No.  484. 

Report  and  Plan  by  John  Rennie,  Esq.,  with  Improvements  on  the  Plan  for  a Dock  in  the  River 
also  his  opinion  of  one  in  Mr.  Reid’s  Ground , and  Estimate. 

Mr  Lord  Provost  and  Gentlemen,  December  26, 1807. 

In  consequence  of  your  directions  I have  again  examined  the  plan  proposed  for  wet  docks  at 
the  Broom ielaw,  and  have  heard  the  objections  urged  against  this  plan  by  sundry  proprietors  of  houses 
residing  on  the  side  of  the  river  Clyde  above  the  new  bridge,  relative  to  the  etfect  this  plan  would 
probably  have  in  damming  up  the  water  in  times  of  flood,  and  thereby  inundating  their  house  ; and 
although  1 am  confident  that  no  such  effect  would  be  produced  by  the  constructing  of  such  a dock 
yet,  as  it  is  the  wish  of  your  Lordship  and  the  magistrates  that  every  possible  precaution  should  be 
taken,  not  only  to  remove  all  danger,  if  any  exists,  respecting  the  ellects  of  such  a dock,  but  that 
such  alterations  should  be  made  as  to  remove  from  their  minds  every  fear  that  can  well  exist,  I have 
therefore,  conformable  to  such  directions,  made  Various  alterations  in  the  plan,  and  which  I shall  now 
submit  to  your  considei'ation. 

The  objections  I apprehend  may  be  comprised  under  the  following  heads  : — 

1st.  That  as  the  new  bridge  has  already  too  little  water-way,  it  would  be  a serious  obstruction  to 
the  floods  if  one  of  the  arches,  namely,  that  on  the  north  side,  were  to  he  in  part  shut  up  by  the  lock 
that  is  intended  to  communicate  between  the  proposed  wet  dock  and  the  river  above  the  new  bridge. 

2nd.  That  as  the  dock  would  extend  a considerable  way  into  the  river,  it  would  present  a perpen- 
dicular wall  lo  the  current,  which  would  throw  the  water  in  part  over  to  the  south  side,  occasion 
eddies,  and  thereby  obstruct  the  passage  of  the  floods  to  seaward. 

3rd.  That  even  admitting  the  new  proposed  channel  to  be  of  larger  capacity  than  the  present,  that 
for  the  same  cause  as  the  floods  are  now  greater  than  they  were  some  years  since  they  will  continue 
to  increase, .and  as  agricultural  improvements  advance  on  the  banks  of  the  Clyde  of  course  greater 
capacity  will  be  wanted  at  some  future  period  than  is  now  requisite. 

4th.  That  if,  after  the  dock  is  made,  it  shall  appear  on  trial  that  vessels  lying  in  it  shall  experience 
inconvenience  or  injury  from  the  floods  passing  over  the  top  of  the  south  wall,  that  Parliament  will  be 
more  likely  to  grant  powers  to  raise  this  wall  than  they  would  now  he,  and  that,  therefore,  although 
they  might  not  be  injured  by  the  plan  as  proposed,  they  would  ultimately  be  materially  injured  by  the 
raising  of  this  quay  wall  above  the  height  of  floods.  And, 

Lastly.  That  the  weir  below  the  new  bridge  acts  as  a dam,  and  prevents  barges  from  passing  over 
it,  which  formerly  used  to  navigate  the  river  as  far  up  as  Rutberglen,  besides  occasioning  mud  to  settle 
in  the  bottom  of  the  river,  and  thereby  rendering  it  more  shallow. 

In  respect  to  the  first  objection,  no  doubt  can  remain  on  any  person’s  mind,  that  by  shutting  up  a 
part  of  the  north  arch  the  capacity  of  the  water-way  of  the  bridge  will  lie  diminished  according  to  the 
space  so  occupied  ; but, 'although  this  is  true;  vet,  when  it  is  considered  that  hy  removing  the  bank  of 
earth  on  the  south  side,  a greater  capacity  will  be  given  on  the  whole  than  there  now  is,  and  the 
vessels  that  nosv  lie  in  crowds  at  the  quay  of  the  Broomielaw,  and  which  act  in  part  as  a dam  and 
occasion  eddies  in  the  current,  will  be  removed  in  a great  degree  into  a space  which  is  now  solid 
ground.  A more  free  passage  will  by  this  means  be  afforded  for  the  carrying  away  of  the  floods  than 
there  now  is.  The  stopping  up  of  the  north  arch  in  part  will,  therefore,  be  less  detrimental  than  the 
bank  of  the  river  on  the  south  side,  the  more  especially  as  the  water-way  of  the  new  bridge  is  larger 
than  the  old. 

2nd — The  dock,  no  doubt,  as  far  as  it  would  extend,  would  present,  a perpendicular  face  to  the 
current,  but  this  would  stand  in  a slanting  direction,  and  although  higher  limn  the.  south  bank,  is  by 
no  means  so  extensive;  the  eddy,  therefore,  that  would  be  formed  hy  this  wall  would  not  be  so  great 
us  that  formed  by  the  present  bank  and  jetties. 

The  third  objection  carries  apparently  some  weight  with  it;  but  the  fact  is,  that  the  floods,  as  they 
now  are,  cannot  keep  the  bank  to  the  level  it  was  made  some  years  since.  Mud  is  constantly  settling 
upon  it,  and  its  surlace  is  rising..  A very  considerable  addition  to  the  height  of  floods,  would,  therefore, 
be  requisite  to  keep  it  in  its  present  state  ; and  as,  by  the  wet  dock,  the  current  of  the  river  would  be 
forced  to  pass  through  the  arches  nearly  at  right  angles  to  the  liue  of  the  bridge,  instead  of  running  so 
obliquely  as  it  now  does  ; the  water  would,  therefore,  pass  through  the  openings  with. a greater  velocity, 
and  be  more  likely  to  keep  the  new  channel  open  than  in  its  present  slate  ; this,  of  .course,  allows  for 
a considerable  increase  of  flood,  without  inundating  the  houses  above. 

As  to  the  fourth  objection,  I think  this  merits  little  consideration ; as,  if  the  floods  were  found  in- 
convenient .to  the  trade,  it  would  be  an  easy  matter  lo  raise  a wharf  or  stage  on  pillars  above. the  height 
of  ordinary. floods,  and  thereby  enable  the  trade  to  be  carried  on  with  very  little  interruption  indeed. 

The  last  objection  is  perhaps. founded  more  on  conjecture  than  fact.  That  a weir  or  dam  across  a 
river,  generally  speaking,  forms  an  obstruction  to  the  passage  of  the  water,  cannot  admit  of  a doubt ; but 
whether  this  low  dam  has  been  the  means  of  injuring  the  navigation  upwards,  [ think,  will  admit  of 
considerable  doubt.  I have  no  well-authenticated  information  respecting  the  kind  of  barges  that  have 
been  allegedto  navigate  up  the  river  to  Rutherglen  previous  to  the  erection  of  the  new  bridge,  of 
the  weir  across  the  river  or  of  the  improvement  of  the  navigation  below;  but,  as  far  as  the  docu- 
ments  in  the  Chamberlain’s  office  will  bear  me  out,  and  as  far  as  any  other  information  I have  been  able 
tocollect  will  go,  I have  reason  to  believe  that  the  weir  has  not  rendered  the  navigation  upwards  worse 
than  it  formerly  was,  nor  has  it  been  the  means  of  lessenin'1-  the  depth  of  water  in  the  channel  of  the 
river.  p 

There  is  in  the  Chamberlain’s  office  the  original  planof  the  new’bridge,  which  was  made  in  the  year 
1775,  on  which  the  section  of  the  river  is  drawn,  and  by  measuring  the  depth  of  the  channel  below 
the  springing  stones  of  the  arches,  it  appears  that  the  top  of  the  weir  is  as  low  as  the  original  bed  of 
the  river  ; and  by  soundings  which  I have  taken  from  the  new  bridge  to  the  timber  bridge.it  appeal's 
that  there  is  generally  much  less  depth  of  water  when  the  tide  is  up  in  the  channel  of  the  river  than 
on  the  top  of  the  weir  below’ the*  new  bridge.  That  some -mud  may  have  subsided  in  the  channel 
I will  noL  venture  wholly  to  deny,  but  this  must  be  very  little,  and  cannot  extend  for  any  considerable 
distance  upward.  I think,  therefore,  I am  warranted  in  concluding  that  the  navigation  of  the  Clyde 
Q;  Rutherglen  has  not  been  materially,  if  at  all,  affected  by  the  weir  in  question ; and,  of  course,  any 
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action  or  suit  that  may  he  brought  against  the  magistrates  of  Glasgow,  to  oblige  them  to  remove  the 
whole  or  part  of  the  weir,  cannot  he  sustained. 

To  anticipate  the  probability  ot  the  floods  of  the  Clyde  increasing  in  height,  as  the  agricultural  im- 
provements ot  the  ground  on  each  side  of  it,  and  draining  into  the  river,  as  noticed  in  my  Report  of 
the  22nd  of  August,  1.799,  I propose  that  a wet  dock  be  constructed  at  the  Broomielaw,  being  partly  in 
ami  partly  out  of  the  river,  and  that  the  head  of  this  wet  dock  shall  he  placed  at  the  distance  of  350  feet 
from  the  down-stream  side  of  the  new  bridge,  and  that  the  upper  wall  of  the  quay  shall  be  slanted  otf  so 
as  to  join  the  present  quay  wall  of  the  Broomielaw  150  feet  below  the  bridge. 

The  dock  itself  I propose  to  place  SO  feet  farther  into  the  laud  than  the  former  plan,  and  the 
channel  may  be  made  10  feet  wider  to  the  south,  thus  leaving  40  feet  more  for  the  new  channel  on  the 
south  side. 

The  dock  to  be  of  the  same  dimensions  as  formerly,  namely,  1350  feet  long  and  160  fec-t  wide. 

T propose  that  a new  weir  shall  be  built  across  the  river  below  the  new  bridge,  in  place  of  the 
present,  and  that  this  weir  shall  be  at  least  1 foot  lower  at  its  top  than  the  present  weir,  and  so  con- 
structed as  to  carry  the  water  in  a more  regular  manner,  and  in  a slanting  direction  to  the  bed  of  the 
new  proposed  channel.  This  will  prevent  the  falling  of  the  water  over  the  weir  on  the  bed  of  the 
river,  so  as  to  occasion  the  throwing  up  of  gravel,  as  it  now  does  in  a partial  manner,  and  thereby 
obstructing  the  current.  By  Ibis  plan  the  whole  openings  of  the  bridge  will  not  only  be  preserved 
but  greatly  increased.  No  lock  is  intended  at  the  head  of  the  dock,  as  it  is  evident  opportunities  will 
be  thus  afforded  of  barges  passing  over  the  weir  at  an  curlier  period  of  the  tide  than  they  now  can  do, 
and  will  thus  give  them  an  opportunity  to  pass  up  the  river,  if  the  depth  of  water  shall  admit. 

I would  fain  hope  that  no  objections  will  be  made  by  those  who  were  adverse  to  docks  at  the 
Broomielaw  to  the  plan  now  proposed,  at  least,  if  any  are,  they  must,  in  my  opinion,  be  totally  ground- 
less; for  by  it  the  floods  will  be  more  speedily  carried  off  than  they  now  are,  and  the  capacity  given 
to  the  bridge  will  anticipate  any  probable  increase  of  floods  that  are  likely  to  take  place  for  a very  long 
period  to  come. 

Besides  the  plan  here  proposed,  I have,  examined  another  piece  of  ground  which  lies  on  the  north 
side  of  the  river,  where  a dock  may  be  made  entirely  out  of  its  channel. 

This  piece  of  ground  is  bounded  by  the  Anderston-road  on  the  north  ; by  New-street,  extending 
west  from  the  Broomielaw  on  the  south ; by  the  back  of  the  houses  in  Alpine-street  on  the  east;  and 
by  those  ot  Clyde-street  on  the  west.  On  this  piece  of  ground  a dock  may  be  constructed  of  870  feet 
in  length  by  200  feet  in  widih,  with  a lock  to  communicate  with  the  Clyde,  as  represented  in  the  plan. 
This  dock  will  cover  about  four  English  acres  with  water. 

I propose  a quay  on  the  west  side,  of  100  feet  wide  near  the  south  end,  and  135  feet  next  the  Anderstou- 
road,  to  be  used  for  the  purpose  of  discharging  or  loading  vessels  of  which  the  cargoes  are  not  to  be 
deposited  in  warehouses  adjoining  the  dock,  or  for  receiving  goods  or  other  articles  that  come  from 
warehouses  in  the  city,  or  other  places.  Also  for  the  coal  trade,  &c.  &e.  The  end  next  Anderslon- 
street  and  the  Clyde  may  also  be  used  as  a common  wharf. 

On  the  east  side  I propose  a quay  of  100  feet  in  width,  with  warehouses  to  he  built  on  the  vacant 
ground,  extending  from  the  side  of  the  wharf  to  Alpine-street.  In  these  warehouses  all  bonded  goods 
and  oiher  valuable  merchandise,  or  corn  and  provisions,  &c.,  may  be  deposited.  They  may  be  put 
into  the  warehouses,  when  inspected,  direct  from  the  quays ; and  for  this  purpose  a shed  should  be 
made  on  the  quay  for  gauging  or  weighing  them  when  landed ; and  when  to  be  taken  away  for  con- 
sumption, they  may  be  put  into  carts  on  the  side  next  Alpine-street.  If  brought  for  exportation,  they 
may  be  put  into  the  warehouses  in  Alpiue-street,  and  taken  out  on  the  quay  side,  if  they  are  to  lie 
for  any  time  waiting,  or  if  part  of  the  bonded  goods  are  to  be  shipped.  If  not  to  be  deposited  in 
warehouses,  they  may  be  deposited  under  the  sheds  on  the  quay  until  shipped. 

A dock  constructed  on  this  ground  will  not  be  so  near  to  the  heart  of  the  city  as  that  proposed  at  the 
Broomielaw,  nor  will  it  be  of  so  great  a capacity;  but  it  will  be  a very  complete  thing  of  its  size,  and 
may  be  made  at  much  less  expense  than  the  other,  and  as  no  alteration  will,  in  this  case,  be  necessary 
on  the  present  navigation,  so  far  as  this  dock  is  concerned,  it  will  be  for  your  Lordship  and  the  magis- 
trates to  consider  whether  it  will  be  proper  to  improve  the  river  upwards,  by  removing  the  present 
weir  and  buiidirig  one  of  less  height, 

If  such  a dock  is  made,  the  Broomielaw  will  be  left  open  to  those  who  may  choose  to  frequent  it. 
But  I am  persuaded,  from  the  experience  I have  had  in  wet  docks,  and  this  is  not  inconsiderable,  that, 
when  their  advantages  are  known,  few  vessels  will  resort  to  the  Broomielaw. 

Although  a lock  will  be  saved  at  the  new  bridge  by  the  plan  now  proposed  for  a wet  dock,  partly  in 
the  river  and  partly  out  of  it,  yet,  as  tbenew  channel  will  be  of  larger  capacity  than  that  formerly  pro- 
posed, and  as  there  will  be  more  earlb  to  excavate,  some  part  of  which  cannot  be  deposited  between 
the  walls  of  the  south  quay,  it  must  be  carried  to  a distance  ; and  therefore  I do  not  think  it  can  be 
made  for  less  money  than  was  formerly  estimated ; besides,  the  new  weir  will  be  an  addition  to  this 
expense;  but  this  ought  to  come  off  the  present  river  funds,  and  not  out  of  the  new  funds  to  be  pro- 
vided for  a wet  dock. 

Ihe  dock  which  is  proposed  to  be  made  on  the  piece  of  land  lying  between  Auderston-street  and 
the  Clyde  will  cost  nearly  as  much  as  one  on  Windmillcroft.  I cannot  pretend  at  present  to  estimate 
this  expense  very  correctly,  not  having  the  levels  of  the  ground.  Nor  do  I know  where  the  earth 
that  comes  out  of  the  dock  can  conveniently  be  laid.  It  must  either  be  carried  across  the  Anderston- 
road,  and  deposited  on  Windmillcroft,  or  some  place  near  it.  In  either  case,  the  expense  of  removing 
the  earth  will  be  considerable,  and  render  the  estimate  of  this  small  dock  greater  than  might  be  im- 
agined, and  which  I cannot  well  state  at  less  than  32,378 1.,  exclusive  of  a dry  dock,  and  of  the  pur- 
chase of  the  ground.  The  dry  dock  will  cost  about  2532 1.,  as  stated  in  my  last  estimate.  The  value 
of  the  ground  I am  not  able  to  estimate. 


The  Right  Hon.  the  Lord  Provost  and 

Magistrates  of  the  City  of  Glasgow. 


I am,  &c., 

John  Rennie. 
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Port  Glasgow. 

No.  485- 
The  Provost,  on 
the  constitution  of 
the  Harbour  Trust. 
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Firth. 
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Estimate  of  a Wet  Dock  proposed  to  be  made  on  the  piece  of  vacant  Ground  lying  betwee  il 
Anderston  Road  and  the  River  Clyde,  as  shoivn  on  the  Plan.  The  Dock  to  have  13  feet  water 


To  18,814  cubic  yards  of  earth  to  excavate,  at  Is. 

• 9,390 

10,800  ditto  in  lowering  the  quay,  at  Is. 

. 510 

8,800  ditto  of  masonry  in  quay  walls,  at  16s. 

. 7,040 

2,140  running  feet  of  coping  extra,  at  Is. 

. 107 

2,140  ditto  of  plank  under  toe  of  wall,  at  Is. 

. 214 

6,000  cubic  yards  of  puddling,  at  Id.  . 

. 175 

13,140  ditto  filling  in  behind  the  walls,  at  Gd. 

. 328 

An  entrance  lock  ...... 

. 5,000 

10,500  yards  excavation  for  ditto,  at  Is. 

. 525 

700  cubic  yards  of  wings,  at  17s. 
Swivel  bridge  across  the  lock  . 

. 595 

. 500 

Mooring  posts 

. 150 

Steam-engine  and  coffer-dam  at  entrance  . 

. 2,500 

24,000  square  yards  of  paving,  at  2s. 

. 2,400 

Contingencies 

. 2,943 

£32,378  0 0 

A dry  dock,  as  before  estimated,  £2532. 


PORT  GLASGOW. 

No.  4S5. 

Extract  from  a Letter  from  the  Provost  and  Town  Council  of  Port  Glasgow , to  the  Secretary  of  the 
Tidal  Harbours  Commission. 

ip  , , . December  1,  1846. 

ihe  naroour  here  is  placed  under  very  injudicious  management.  The  trustees  now  consist  of 
no  fewer  than  sixty-one  individuals,  of  whom  fifty,  composing  the  Town  Council  of  Glasgow  (a  fluctuating 
body),  reside  there,  and  have  no  connexion  whatever  with,  or  any  interest  in,  the  prosperity  of  the  town 
or  harbour  of  Port  Glasgow. 

A.  Falconer,  Provost. 


SOLWAY  FIRTH. 

No.  486. 

Report  o/’Caplain  Charles  Robinson,  R.N.,  to  the  Admiralty,  on  the  Buoying  and  Lighting  of  the 
Solway  Firth. 

®iR>  Surveying  Service,  Largs,  March  16, 1847. 

I beg  to  acknowledge  the  receipt  of  your  letter  of  the  12th  instant,  respecting  the  completion 
ot  the  buoyage  and  beaconage  in  the  Solway  Firth.  I have  to  state,  that  I consider  the  English 
Channel  of  the  Solway  both  well  lighted  and  buoyed;  but  the  Scotch  shore  would  be  very  greatly 
improved  by  a small  light  on  Hestan  Island,  thereby  affording  a guide  to  the  numerous  vessels  that 
run  for  shelter  into  the  Bay  of  Balcarry  at  tide  time,  as  well  as  the  Waters  of  Urr,  both  of  which 
places  offer  good  shelter,  when  obliged  to  bear  up  against  the  prevailing  south-west  wind. 

ibis  light,  and  a good  bell-buoy  on  the  spit  of  the  Two-feet  Bank,  off  the  south-west  end  of 
the  JJumroof  Bank,  is  all  that  I think  is  required  in  addition  to  the  buoys  already  placed. , 

I have,  &c., 

To  Rear  Admiral  Beaufort,  Hydrographer,  Charles  G.  Robinson,  Captain. 

Admiralty. 


No.  4S7. 

Extract  of  a Letter  from  Alex.  Cunningham,  Esq.,  Secretary  to  the  Board  of  Northern  Lights , 
relative  to  additional  Lights  and  Buoys  on  the  Coasts  of  Scotland. 

-r,  , June  23,  1847. 

JJuots  have  been  recently  moored  in  the  Moray  Firth,  and  the  Commissioners  are  constructing 
two  beacons  for  Otter  Point,  in  Loch  Fyne,  and  a beacon  to  mark  the  sandbank  in  Loch  Ryan. 

iney  nave  resolved  to  erect,  and  are  now  constructing,  a beacon  in  Holm  Sound,  Orkney,  and  the 
engineer  is  about  to  survey  these  shores  with  a view  to  complete  the  system. 

in  addition  to  these,  the  Commissioners  are  erecting  lighthouses  at  Nosshead,  in  Caithness,  and 
Aranamurchan,  on  the  west  coast. 

They  have  also  resolved  to  erect  the  followm?  lighthouses 

1.  Kyle- Akin,  to  open  the  Sound  of  Skye. 

2.  Lochindaal,  Islay,  to  lead  to  that  anchorage. 

3.  Devaar  Island,  to  lead  to  Campbelltown  Harbour. 

4.  bacna,  off  Kintyre,  with  a beacon  on  Patterson’s  Rock. 

5.  Iwo  lights  on  Grternsay,  in  Orkney,  to  open  Stromness  anchorage. 

Alex.  Cunningham,  Secretary . 
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No.  488.  Appendix  C. 

i Note  by  Captain  Vetch,  R.E.,  on  forming  a Harbour  of  Refuge  at  Dunbar,  1847.  Supplement. 

Admitting  the  locality  of  Dunbar  to  have  many  claims  to  be  selected  for  the  construction  of  No~488 
1 a national  harbour,  to  which  trading  vessels  might  run  for  shelter  at  all  times  of  the  tide,  and  where  Vetch,  on  forming  a 
they  might  advantageously  wait  for  a wind,  and  also  to  be  a favourable  rendezvous  and  refuge  for  the  Refuge  Harbourat 
1 boats  of  that  valuable  fishing  station,  I much  fear  that  the  exposed  locality  and  comparative  small  avail-  Dunbar, 
j able  extent  of  harbour  area  would  prove  quite  unsuitable  to  the  construction  of  breakwaters  on  the 

J principle  of  that  in  Plymouth  Sound  and  in  Dublin  Bay;  nor  do  I conceive  that  the  outlying  rocks 

s would  prove  of  any  great  use  as  abutments  to  such  a structure. 

j These  detached  rocks  lie  in  irregular  lines,  and  are  probably  the  remnants  of  great  trap  dykes,  and 
J though  not  exactly  arranged  in  the  form  most  desirable  for  the  outline  of  a harbour,  they  must  never- 

j theless  dictate  the  form,  as  they  can  neither  be  left  outside  nor  be  taken  inside  without  much  incon- 

! venience. 

j It  is,  however,  so  far  fortunate  that  the  series  of  rocks  which  define  the  proposed  west  harbour,  of 
j about  38  acres,  are  by  no  means  ill-disposed  in  point  of  form,  and  if,  abandoning  the  principle  of 

j breakwaters  with  long  sea  slopes  (above  objected  to),  upright  structures  be  adopted,  there  is  no  doubt, 

j in  that  case,  they  might  form  valuable  abutments;  and  I have  seen  no  where  more  favourable  condi- 
tions for  applying  the  mode  of  structure,  the  principle  of  which  I have  explained  in  “Weale's  Quar- 
terly Papers  on  Civil  Engineering,  for  Jannary,  1844,”  and  which,  I conceive,  may  there  be  carried  out 
with  comparative  ease  aurl  economy;  and  failing  these  requisites,  which  do  not  attend  the  old  methods 
of  construction,  it  is  to  be  feared  that  the  coasting  trade  and  the  fisheries  will  long  remain  deprived 
of  the  benefit  of  useful  shelter  at  Dunbar  and  elsewhere. 

James  Vetch. 


No.  489. 

Account  of  Money  expended  between  the  Years  1S07  and  1824,  by  the  Commissioners  of  Highland 
Roads  and  Bridges , under  the  “ Act  for  applying  certain  Balances  arising  from  the  Forfeited 
Estates  in  Scotland,  towards  making  Canals,  Harbours,  and  other  Public  Works  there.'’ — 46 
Geo.  III.,  cap.  155. 


Scottish  Harbours.  Scottish  Harbours. 


No.  4S9. 

Money  Expended 
by  the  Commis- 
sioners of  Highland 
Roads,  &c.,  on 
Scottish  Harbour?, 
1807-24. 


£.  *. 

Avoch — Beauley  Frith  .....  627  17 

Ballintraed  , , . . . . v .1,1667 

Banff 7,973  10 

Burglihead 2,000  0 

I Chanonry  Pier  .......  64G  2 

Cullen 2,070  9 

Dingwall  Canal  ...  ....  1 ,904  2 

Fortrose 2,007  13 

Fraserburgh  ........  5,277  17 

Gourdon 994  18 

I Invergorden  Piers 819  14 

Jura,  Small  Isles  Pier 373  JO 

Kiells,  Ferry  Pier 118  16 


d.  £.  s.  d. 

0 Kirkwall 1 ,972  2 2 

9 Kyle  Rhea  Piers  (Skye)  ....  585  10  0 

0 -p  i v « /North  Harbour  . . . 11,572  4 0 

0 ri;ternean  \ South  Harbour  . . . 3,900  0 0 

0 Nairn 1,802  10  10 

7 Portmaliolmack 1,584  9 2 

1 Portree  (Skye) 34G  4 S 

3 St.  Catherine’s  Pier  (Loch  Fyne).  . S3  10  0 

7 Tarbet  (Loch  Fyne) 8G3  11  9 

8 Tobermory 1 ,455  5 4 


0 Total  amount  expended  on  Scottish 

5 harbours  ......  £50,106  6 3 


This  aid  was  only  granted  on  condition  of  an  equal  amount  being  expended  by  the  applicants. 

The  Convention  of  Royal  Burghs  of  Scotland  paid  towards  the  improvement  of  Scottish  harbours,  between  the  years 
1700  and  1815,  the  sum  of  10,998/.  Is.  3'/. 

Among  others,  (lie  following  harbours  received  aid: — Banff,  400/. ; St. Andrews,  G00/.;  Dingwall,  600/. ; Fortrose, 
631/.;  Kirkwall,  &c. 


fJo.  490. 

An  Account  of  the  Number  and  Tonnage  of  Vessels  (Coasting  and  Over  Sea ) that  paid  Dues  to  the  Board  of  Northern 
Lights,  for  the  Year  1846,  distinguishing  the  Lights  for  which  the  Dues  were  paid. 


Lighthouse. 

Number  of  Vessels. 

Tonnage. 

Lighthouse. 

Number  of  Vessels. 

Tonnage.  _ _ 

Coasting 

Over  Sea. 

Coasting. 

Over  Sea. 

Coasting. 

Over  Sea. 

Coasting. 

Over  Sea. 

Inch  Keith  . . . 

15,872 

2,664 

1,233,057 

294, 54G 

Barra  Head  • . 

699 

1,821 

59,517 

466,010 

Isle  of  May 

20,101 

3,349 

1,843,210 

383,516 

Skerrievore  . . 

555 

1,788 

52,541 

461,313 

Bell  Rock  . . 

14,610 

4,485 

1,293,875 

632,328 

Lismore  . • . 

2,430 

34 

159,719 

4,436  , 

Girdleaess  . , 

7,915 

3,978 

788,947 

587,977 

Rhinns  of  Islay  . 

3,152 

1,550 

385,786 

382,841 

Buchan  Ness  . 

5,293 

4,012 

419,988 

590,453 

Mull  ofKintyre  . 

5,023 

1,440 

509,914 

■357,682 

Kinnaird’s  Head  . 

4,829 

2,819 

390,166 

546,856 

Pladda  . . 

12,372 

1,937 

1,403.359 

450,849 

Tarbet  Ness 

2,256 

273 

191,345 

18,282 

Corsewall  . . . 

12,453 

2,776 

1,407,921 

■645,447 

Srnnborgh  Head  . 

279 

644 

32,149 

113,598 

Mull  of  Galloway. 

12,884 

2,453 

1,648,915 

531,056 

s‘art  Point  . . . 

307 

2,326 

33,710 

528,547 

Little  Ross  . . 

5,195 

98 

729,918 

17,431 

Pentland  Skerries  . 

2,434 

2,430 

181,284 

525,582 

Point  of  Ayre . 

9,733 

1,034 

843',  235 

206,237 

Dunnet  Head.  . . 

1,911 

2,267 

139,379 

524,685 

Calf  of  Man  . . 

13,867 

2,559 

1,769,475 

546,244 

Cape  Wrath  . . 

1,700 

2,231 

- 131,138 

517,333 

Covesea  Skerries* 

1,592 

198 

130,026 

14,288 

1,734 

1,153 

137,060 

226,941 

Total  . 

159,196 

50,324 

15,926,634 

9,577,478 

Covesea  Skerries,  Cromarty,  and  Chanonry,  were  not  lighted  until  the  15th  May,  1846  ; and  Loch  Ryan  not  till  the  3rd  March,  1847. 
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Table  showing  the  aggregate  Charges  levied  on  - 


on  Shipping  and  on  Goods  respectively,  for  the  Years  1844-5-6;  the  Belt  d i 
' Loaded  or  in  Ballast  ( Coastwise , and  from  British  Colonics,  und  Foreign) ; and  of  the  Vessels  Registered  !S#1S46  J 


Port,  Harbour,  See. 


1814 

j 

Amount  of  Dues  levied. 

Debt  due 
31st  Dec. 

Amount  of  Due 

levied. 

Ou 

Shipping. 

On 

Goods. 

Total. 

On 

Shipping. 

On 

Total. 

£.  s. 

£■  i.  </ 

£.  s. 

d 

£. 

£.  s. 

t/ 

£.  s. 

d 

£.  *. 

d. 

3,772  8 

13,033  16 

16,806  4 

177,820 

5,651  10 

13,195  18 

3 

18,847  9 

0 

6 9 9 

34  9 

40  19 

4 1G 

1( 

33  0 

3 

38  3 

1 

Nil. 

Nil. 

Nil. 

135  16 

1C  16 

152  13 

172  8 

19  18 

C 

192  6 

6 

674  10  11 

2,357  19 

3,032  10 

34,975 

719  16 

11 

2,572  1 

2 

3,291  18 

1 

!)3  9 

254  3 

347  13 

117  12 

319  18 

3 

437  11 

0 

208  0 

492  0 

700  0 

209  0 

515  10 

0 

724  10 

0 

25  0 

11  0 

0 

Nil. 

Nil. 

Nil, 

Nil. 

Nil. 

Nil. 

• 

30  0 f 

40  0 ( 

70  0 

1 

30  0 

( 

35  0 

C 

G5  0 

0 

350  0 

1 

2,259 

330  0 

0 

Nil. 

Nil. 

Nil. 

1,534  9 8 

2,025  9 0 

3,559  18 

8 

51,226 

1,711  1 

3 

2,221  18 

0 

3,932  19 

3 

1,458  14  0 

272  18  1 

1,731  12 

1 

2,630 

1,493  4 

1 

360  1 

) 

1,833  5 

2 

Nil. 

Nil. 

Nil. 

53  G 0 

S3  0 

0 

75  8 

1 

75  8 

1 

9 0 0 

8 18  9 

673  IS 

9 

8,110 

8 13 

3 

5 0 

674  13 

11 

21)  2 r 

13  5 £ 

35  7 

{ 

23  11 

H 17 

(1 

3.’  8 

GO  7 2 ( 

1,220  4 £ 

1,627  6 

a 

5,196 

1,210  5 

1,897  0 

0 

14  13 

68  3 £ 

82.16 

£ 

12  19 

79  10 

1 

60  0 

( 

70  0 

0 

3 0 i 

3 0 

( 

3 10 

3 10 

69  0 ( 

102  2 

( 

114  8 

0 

100  10  i 

256  3 < 

356  13 

<1 

108  10 

343  0 

453  10 

0 

13  8 : 

20  14 

( 

12  11 

26  11 

8 

270  ti> 

241  0 

0 

4 12 

29  12 

8 

24  17 

4 

31  8 

-1 

128  10  10 

1 50  1 

7 

22  16 

4 

124  17 

1 

147  13 

u 

122  13  2 

123  5 11 

245  19 

1 

2,507 

125  4 

9 

210  11 

7 

335  16 

158  2 S 

15S  2 

8 

123  15 

0 

‘ 123  15 

0 

30  9 

1 

9 11 

10 

Nil. 

Nil. 

SG  15  4 

179  15  S 

266  10 

7 

86  1 

7 

269  3 

7 

291  9 4 

524  3 

0 

195  5 

2 

295  1 

4 

490  6 

6 

141  17 

0 

1,395 

180  0 

0 

109  7 2 

;;  t 

109  7 

2 

103  19 

9 

103  19 

9 

264  5 4 

947  18  3 

1,212  3 

7 

5,603 

289  7 

10 

1,144  10 

5 

1,433  18 

3 

1 10 

0 

1 10 

0 

th  / 

321  6 8 

321  6 

8 

243  12 

5 

243  12 

5 

12  17  C 

12  17 

0 

Nil. 

Nil. 

4 9 

8 

4 9 

8 

10  1 

10 

34  10 

0 

44  11 

10 

20  0 0 

20  0 

Nil. 

Nil. 

33  10  0 

74  10  0 

108  0 

0 

565 

35  12 

0 

79  8 

0 

115  0 

0 

32  1 0 

32  1 

0 

35  10 

1 

35  16 

1 

89  4 4 

89  4 

4 

81  17 

4 

81  17 

4 

69  18  1 

85  11  1 

155  9 

2 

159  10 

10 

1.115  0 

0 

110  0 

0 



**■ 

55  5 

0 

81  2 

6 

Gross  neceh'i 
of 

Customs  Dbv. 


Aberdeen  . 

Bmldam  . 

Catterliue  . 
Newburgh* 
Peterhrad . 
Stonehaven* 


Aulo.v(o) 


Cambug  (a)  $ . 
Clackmannan  («) 
Kenueipans  (a) 
Kincardine  (b) 

E$r># : 


Aubhoath*  , 


Avr*  . . 
Dunure 


banfv(c)(5)  . 

Buckie*  . . 

■ Fraserburgh*. 
Gardenstoue*  (ii) 
Garmouth*  . 
Blackpots  t . 
Cullen*  . . 

Portsoy*  . . 
Whitehills*  . 
Macdutf'5 , 
Pittulie*"  . . 
Port  Gordon  J 
Kosehearty  (f) 


BosrowstOk." 


Bridgeness  (e) 
Brucehaveno  (d) 
St.  David’s  . 
Inverkeithing . 
Charleston  (/) 


Caupbei.ltown  ||  Qi) 
East  Tarbert  (d)  , 
Islay  (o)  . . . 


Dumpbies 
Annan  [|  (a) 
Lights  ami ! 


Baldoou  . 
Bariochan . 


Cart y . . 

Creetown  . 


Garlieston  • . 
Gatehouse  (a) , 
Kirkcudbright. 
Port  William* 
Whithorn  ||  (a) 
Wigtown  || 


£'  *■  *1 
73,972  9 5 1 


3,361  10  7 ) 

I 14  9! 


* 3Se  charge  on  shipping  includes  pilotaee. 

T Pilotage  charges  only.  “ 

1 IGturu  fur  1846  includes  pilotage  and  anchorage  dues.  . 
goods  K’e  'ltn  d°eS  no^  distinguish  dues  levied  on  shipping  from  those  o 


||  Harbour  dues  leased  out. 

03“  Keturn  defective.  „ r.qi 

(a)  Arrivals  (coastwise)  in  cargo  only.  [See  Note,  p.  oo  .J 

( b ) Many  vessels  take  shelter,  but  no  account  is  kept. 
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No.  491. 


I;  u Dec.  of  those  respective  Years;  the  gross  Receipts  of  Customs  Duly  for  1845-6 ; and  the  Number  and  Tonnage  of  Arrivals,  whether 
L several  Ports  and,  Harbours  of  Scotland,  and  at  Berwick-upon-Tweed  ; distinguishing  Sailing  Vessels  from  Steamers. 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Table  showing  the  aggregate  Charges  levied  on  Shipping  and  on  Goods  respectively,  for  the  Years  1S44_-  j 


On  On 

Shipping.  Goods. 


Debt  due  G'oss  Recebu 
On  On  - 31*‘  Dec.  of  I 

Shipping.  Goods.  Total.  Customs  Bar-,-,  j 


KingoodieJ  . 
Newport*  (l)  . 
Woodharen  . 
Glasgow  ( k ) . . 
Port  Dundas  . 
Renfrew  . 
Bowling  Bay  (A) 


Grangemouth  (_f  ) 
Poliok’s  Wharf 


Inverary  . 
Kilmory  quay 
Gilphead 
Millport*  . 
Oban  . . 


Rothesay  . . 
Tobermory 
Inverness^)  . 
Burghead  j 
Cromarty  . . 
Findhorn  J (tl) 
Fort  William  (f) 


Nairn  *(/)(,’) 
•fortmaholmack  || 


Stot field  and  ] 

1 f 


Largs  . . 
Saltcoats  . 
Troon  § (e) 
Kirkcaldy  . 
Aberdour  . 
Anstruther  j 
Buckhaven 
Methillfi  . 
Wemvss*[ 
Burntisland  (p) 
Crail*(/J  • 
Dysart . . , 


Kinghorn 1 * 
Pettycur  J • • 
Leven  § , . . 

Largo*  (h)  . . 

Piftenweem  . . 

St.  Andrew’s  (/)  . 


£.  s.  d.  f. 
7,486  0 0 15,08-1 
3 13  1 S 


*.  <1.  £.  s.  H.\ 

0 0 23,170  0 0 


14  o 40 , 1 G 1 0 11  319,397 
11  3 1,908  13  10 
14  2 74  14  2 


8,105  0 0 17,214  0 025,319  0 0 224,150 
410  9 18  6 13  19  6 

13  7 0 38  5 9 51  12  9 

..  ..  30  0 0 ” 

5 12  4 

1 10  2 4 10  9 6 6 11 

7,225  14  6 37,486  4 2 44,711  18  8 320,006 


402  0 0 402  0 0 


359  12  11  1,005  1 5 
172  4 13  8 


6S3  7 4 394  1 5 1,077  8 9 


>10,492  0 4 2,409  19  2 12,901  19  6 63,752  12,345  14  10  3,091  6 9 15,437  1 7 57,604 


20  14  1 319  3 0 


36  15  7 389  4 2 

19  10  0 71  5 0 

• • 10  0 0 


821  11  3 870  0 0 


269  4 11  387  9 

55  0 0 SO  0 


125  15  2 285  16  2 

20  0 0 70  0 0 


36  4 10  23  12  9 

136  17  0 730  0 0 


'30  0 0 S66  17  0 

93  15  0 132  18  4 


407  1 4 522  10  9 929  12  1 

169  11  0 111  16  10  281  7 10 

138  13  3 67  0 5 205  13  6 

2,029  0 0 2,458  0 0 4,487  0 0 

537  4 5 1,162  12  11  1,699  17  4 

50  4 9 77  18  11  128  3 8 


721  9 3 927  9 3 1,648  18  6 


199  0 8 130  19  10  330  0 6 

116  5 1 52  8 3 168  13  4 

1,854  0 0 2,469  0 0 4,323  0 0 

52  G 19  9 1,175  8 10  1,702  8 7 


Nil.  Nil. 

80  8 6 114  12  0 

2 7 6 116  4 0 


1 10  120  13  6 

. 140  0 0 


99  10  0 155  13  9 

83  1 4 
162  1 0 344  7 0 


) 3 0 458  2 0 

. . 73  8 6 

3 15  0 233  11  0 


90  0 0 178  0 0 


a shipping  from  those  o 


t Cash  in  hand  to  meet  outlay  for  new  harbour,  38,6871. 

f f •*  c“' " *»• 

I!  The  arrivals  are  exclusive  of  26  boats. 


HI)  The  arrivals  at  Ardrisbaig  and  Crinan  are  exclusive  of  1449  vest 
of  35,552  tons,  passing  through  the  canal,  paying  25261.,  as  canal  due3>  0 
year  1846. 


*1T  The  charge  on  shipping  is  for  pilotage  only. 
Return  defective. 

(a)  The  arrivals  include  100  vessels  taking  shelter. 
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Debt  due  on  the  31sf  Dec.  of  those  respective  Years ; the  gross  Receipts  of  Customs  Duty,  S>  c. — continued. 


>L\  £.  s.  d. 

0*17,195  0 024,9 


1 5 3 2 

] 41,034  10  11  49,1 


673  10  7 1,837  16 
6 G 3 17  4 


8 6 G 3 

6 2,833  17  0 

1 37  2 3 

2 2 15  10 

3 45  3 G 


2 1,103  17  10  1,180  0 
2 274  3 0 394  16 


2 274  3 0 

0 45  0 0 


'6  27  0 8 

0 756  0 0 

0 96  1 8 


3 724  19  6 1,2 

0 114  0 0 3 


0 11  54  11  4 

9 6 3 7 5 

2 11  420  11  0 


.)  7^  “rivals  are  exclusive  of  68  steamers. 
..  . arrivals  are  exclusive  of  30  steamers. 


Debt  due 
31st  Dec. 

Proportion  of 
Debt 

to  Income. 

£.  s.  d. 

221,234  0 0 

8-8 

383,800  0 0 

7-8 

47,645*  0 0 

+ 115.471  13  2 

8-4 

1,670  4 8 

•2 

1,933  6 8 

4-8 

80  0 0 

i*l 

1,656  0 2 

2-9 

3,198  11  11 

3-0 

24,321  14  6 

61-6 

1,100  0 0 

16-9 

8,000  0 0 

8-8 

1,714  11  0 

4-8 

5,370  3 9 

32-3 

8,956  13  10 

4*3 

100  0 0 

0-6 

500  0 0 

.. 

.. 

1*0 

Number  andTonuage  of  Arrivals,  whether  Loaded  or 
Ballast  (Coastwise,  British  Colonies,  and 
| Foreign),  and  of  Vessels  Registered  at  the  Port. 


aud  Foreign.*!  50  Tons,  and  upwards]! 
Tons.  Ves.lTons.  IVes.lTons.  Ves.l  Tons.  I 


6 1,416 -Steamers. 

. . . . Sail.  Vess. . 


21,103  18  9 j| 
324,477  7 9 {«! 


747  23,676  ..  .. 

899  68,649  2 92  37,659 


'8  5,430  232  75,897!  Sail.  Vess. 
1 39  6 507j.Steamers. 

Sail.  Vess. 


128  13,854  . 

383  5,073 

28  4,372 

80  1,600  , 

286  42,900 


\ 115  12,7 
/ 234  7,2 
l 1,927  198,1 
If  194  14,2 


8 1,122  145  3,721  Sfi  7,0 


. , 'Sail.  Vess. 

122  . , Sail.  Vess. 

Sail.  Vess.  || 

217 .Sail.  Vess. 


4 1,108  38  1,041  80  14,S54j!Sail.Vess. 

. . ....  . . 2 342  jSteamere.’ 

f 14  3,431  Sail.  Vess. 


:r  ::  ::  ::  :: 

3,071 ••  Sail.  Vess. 

111,734  ••  iSteamers. 

7,487  1 176  . . Sail.  Vess. 

91.353  22  6,648  ..  jSail.Vess. 

22,295  7610,969  351,212  43  8,370  Sail.  Vess. 

.,  ..  ..  2 145  Steamers. 


8,442  6 957  .. 
37,471  11  1,139  .. 
12,786  8 762  .. 


2,197  1 122  .. 

3,682  13  1,403  .. 


17  1,619  Sail.  Vess. 
1 57  Steamer. 

..  Sail.  Vess. 
..  ..  Sail.  Vess. 

. . . . Sail.  Vess. 

. . . . Sail.  Vess. 

. . , . Steamers. 

..  ..  Sail.  Vess. 

..  ..  Sail.  Vess. 

..  ..  Steamers. 

, . . . Sail.  Vess. 

. . . . Steamer. 


5,670  6 766  .. 

8,506  11  1,178  .. 


r(»)  

1,337  1 26  .. 

10,485  6 386  .. 


f)  i • , “ exclusive  ot  ou  steamers. 

')  lu  n.t^r-  VCoastwise)  in  cargo  only,  [See  Note,  p.  659.] ' (A)  Glasgow  includes  Bowling  Bay. 

faMW  in  . - the  arrivals>  three  ferry' steamers,  of  100  tons,  respectively  (!)  The  Return  states  that  34  vessels  arrived  (coastwise)  at  Newport  in  1846. 

i ,*rlPs  . daily  to  Grauton,  and  two  sailine  boats,  of  30  tons,  each  fro)  The  Return  of  the  number  and  tonnage  of  arrivals  is  for  1844,  the  latest 


(7i)  The  return  states  that  60  vessels  arrived,  (coastwise)  at  Largo  in  1846. 


(i)  The  arrivals  at  Naim  include  those  at  Fort  Georg! 


7i)  Glasgow  includes  Bowling  Bay. 


i '°y4e  <Uily  to  *Leith  ^ l°  Grauton’  and  t",°  saUin8  boats,  of  36  tons,  each  j (m)  The  Return  of  the  number  and  tonnage  o: 

* 
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Table  showing  the  aggregate  Charges  levied  on  Shipping  and  on  Goods  respectively , for  the  Years  ly  -f 


Kiukwai.i.  (a)  • 
Stromness(fl) 
Sunday (a)  . 


LaiTn  (6)  . . 

Cockeutde* 
Dunbar  (a)  . 

Eyemouth  (c)  . 
Fisherrow*  . 
Granton  (t  l)  . 


Lerwick  (a) . • . 


Perth  (a)  ... 

Newburgh  (a).  . 

Newburgh.  West  (a) 


Port  Glasgow  . 
Dumbarton  • • 


Drumore  («)  . 
Port  Logan  . 
Port  Patrick  (a) 


Wick*!  .... 
Castle  Hill,  by  Thurs 
Helmsdale*.. 

Little  Ferry  . . 

Lyl'ster  .'  . . 

Thurso  • . 

Scrabsler  . . . 

Computed  amount  o 
Dues  levied  .on  Ship 
• ping  and  Goods- uo 
distinguished  unde 
their  separate  heads  , 


s.  a.  £.  s.  d.  £.  s.  d.  I 

0 0 130  0 0 1C8  0 0 


12,596  0 0 8.360  0 0 20,C 


204  4 0 199  6 3 4 

1,337  7 3 1,832  10  0 3,1 

3 4 0 31  9 11 


1,698  10  2 2,270  17  10  3,969  8 0 


705  18  9 2,924  4 7 3,030  3 4 


’ 2,11‘i  7 10  175  0 11  2,287  14  9 

j 120  0 0 30  0 0 150  0 0 


12  1 0.  2 4 10  14  5 10 


10  0 0 155  0 


47  15  0 57  5 0 

29  0 10  42  8 6 

6 16  5 7 0 9 


371  13,011  0 0 9,075  0 022,086  0 0 221 


205  17  8 348  15 

253  17  4 302  10 

1,465  18  6 2,080  IS 


1,905  6 11  2,442  4 1 4,347  11  0 45, 

127  7 10  129  7 8 250  15  0 

113  G 1 39  0 10  152  12  11 


825  4 7 3,519  17  10  4,345  2 


019  3,443  15  0 266  11  7 3,710  0 7 

127  O 0 40  0 0 107  0 0 


600  20  10  10  179  10  10 


11  10  0 54  19  7 06  9 7 

14  14  0 27  10  0 42  4 0 

0 14  9 5 13  2 67  11 


701  4 6 1,529  6 2 


1,174  7 6 1,859  17  S 


1,183  2 0 1,865  18  1 


7 0 101,904  9 5 166,706  16  5 1,385,915  72,949  10  2 112,858  9 11  185,808  0 1 l ,389,326  Ul,71I,794  16 


0 0 2,055  0 0 3,024  0 0 12,700  1, 128  0 0 2,229  0 0 3,357  0 0 12,025 


tiegShedreater  I’°rtl0U  of  ,he  Dues  on  dipping  and  goods  cannot  be  tlis-  (d)  At  Granton  the  dues' on  goods  do  not  include  those  on  exports 
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(f)  This  is  the  proportion  otthe  aggregate  debt  to  the  whole  income  of  the 
™«rs  of  Scotland ; but  if  the  income  of  those  harbours  unburdened  by  a debt 
excluded,  the  average  proportion  of  debt  to  income  would  he  as  9 to  1. 
jW  ‘a  s“me  of  the  returns  the  steamers  have  not  been  distinguished  from  the 
‘“S  vessels,  and  are  included  with  the  latter. 

iio/e.  The  instructions  forwarded  to  the  harbour  authorities,  owing  to 


the  Dues  being  • leased,  or  other  unavoidable  circumstances,  could  not,  in 
every  instance,  be  complied  with ; in  those  cases,  however,  • where  the 
number  and  tonnage  of  arrivals  have  been  omitted,  or  no  return  has  been  re- 
ceived, they  have  been  supplied  from  the  table  of  arrivals  and  sailings  furnished 
by  the  Collectors  of  Customs.  (No.  492.) 

NB, — For  list  of  harbours  where  vessels  have  taken  shelter,  see  p.  661. 


’rinted  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 


No.  492. 


Abstract  of  the  Number  and  Tonnage  of  Vessels  in  Cargo  that  entered  and  cleared  Coastwise,  and  of  Vessels,  both  with  Carqo  a,,,!  • 
Ballast,  that  entered  and  cleared  from  and  to  the  British  Colonies  and  Foreign,  at  the  several  Ports  and  Creeks  of  Scotland  h 
Year  184G-*  ' 
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From  several  of  the  Harbours  there  are  returns  of  the  Number  and  Tonnage  of  Vessels  tailing  shelter 
in  1846,  which  are  as  follows : — 


Name  of  Port,  Har- 
bour, &c. 

Vessels. 

Tons. 

Name  of  Port,  Har- 
bour, &c. 

Vessels. 

Tons. 

Name  of  Port,  Har- 
bour, Ac. 

Vessels. 

Tons. 

151 

10,348  1 

Dumfries. 

Peterhead  . . 

118 

5,042 

Baleary  Bay  . ] 

133 

40 

794 

Gibbs  hole  . . j 

15 

332 

20 

1,200 

Au.oa  .... 

7 

2,829 

Port  William  . 

22 

826 

397 

17 

Ghee  nock 

45 

1,074 

1S3 

100 

Ayr  .... 

15 

928 

Tobermory  . . 

800 

Berwick  . . 

176 

Banff. 

Inverness. 

176 

I.nn  - 

■2 

113 

Fraserburgh  • 

153 

8,187 

Burgheail  . . 

26 

952 

ioi 

4,561 

Cullen  . . . 

Portsoy  . . . 

9 

120 

405 

Cromarty  . . 

Portmaliolmack 

016 

10 

Montrose. 

5G 

2,965 

Stotfield,  &c.  . 

13 

273 

221 

B ERW ICK-ON-T  WEE 

50 

2,568 

Irvine. 

SrnvNiiAER  . . 

24 

1,755 

Troon  . . . 

47 

3,523 

25 

S70 

Inverkeithing  . 

4-2 

4,100 

Wick  .... 

15 

821 

Campuki.i.town  . 

502 

Dysart  . . . 

4 

150 

Helmsdale  . 

1 

29 

Appendix  C. 
Supplement. 

No.  <i93. 

Number  and  Ton- 
nage of  Vessels 
taking  shelter  at 
Scottish  Ports,  1&45- 


No.  494. 


Table  showing  the  number  of  Boats,  whether  Becked  or  Undecked , that  were  employed  in  the  Shore-curing  Herring  and  Cud 
and  Lins  Fisheries , and  the  number  of  the  Fishermen  and  Boys  by  whom  the  said  Boats  were  manned , at  the  several  Fi shite. g 
Districts  in  Scotland,  and  in  most  cases  at  their  respective  Creeks , in  the  year  ending  5th  January,  1847. — [Vide  British 
Fishery  Report,  1846.] 


Number  of  Men 

Number 

of  Men 

and  Bovs 

by  whom 

md  Boys 

l.y  iv  1mm 

the  Boats  were 

employed  at  the 

the  Boats  were 

Name  of  District  and  Greek. 

manned  at  the 

Name  of  District  and  Creek. 

District. 

District. 

Several 

District. 

Several 

District. 

Several 

1975 

Cromarty — continued. 

Ferry  Port-on-Craig 

3 

15 

Hilton  * 

32 

05 

Rockfield 

64 

3 

15 

Pnrtmaholmack  .... 

27 

40 

Inver* . 

510 

20 

Dumfries  and  Stranraer  . . 

205 

'is 

235 

Priestside  and  Coerlaverock  . 

425 

Coast  from  Carse-thorn  to 

30 

Elie 

3 

15 

Colvend 

10 

Kirkcudbright  ..... 

32 

125 

625 

Garllcston 

Bakff  .... 

93 

401 

*12 

25 

6 

*52 

107 

25 

23 

50 

Purtsov  ... 
WhitehilU  . . . 
Banff  .... 

Glenluce 

Sand head  

6 

13 

15 

22 

26 

45 

Macduff  . . . 
Garden  stone  . . 

18 

18 

•• 

79 

Port  Logan  and  Clunyard 

25 

Crovir*  .... 

14 

61 

Port  Patrick 

21 

63 

5S8 

1336 

Slewarton  and  Port  more  . . 

25 

75 

130 

464 

Stranraer 

Skipness  . . . 

61) 

180 

8 

130 

Ballantrae 

13 

31 

Carlton 

26 

28 

Saltpans  . . . 

32 

Eyemouth  

160 

Ballochintee 

22 

Eyemouth 

‘227 

38 

Berwick  and  Greensos 

12 

24 

Burnmouth  and  Boss  . . . 

18 

Coldingliam  ..... 

140 

Porbialiaven  (Islavl 

84 

232 

Dunbar  

, Port  Charlotte  . 

90 

Loch  Grounard 
Bowmore  . . 

Port  Ellen  . . . 
Portaskaig  . . . 

Island  of  Colobsay 

21 

23 

26 

22 

10 

63 

69 

144 

88 

40 

Findhorn  

Lossiemouth 

Hopeman 

Burghead 

285 

56 

38 

31 

19 

873 

141 

1L4 

104 

73 

Cromarty 

257 

1018 

76 

171 

192 

Fortrose 

40 

Compbelltown 

- 11 

44 

Cromarty  . 

200 

Culloden 

Pilculan  . . 

96 

Clachnaharry 

11 

44 

Shandwiek* 

64 

Craigliton 

10 

50 

BaUiiitore*  . . 

16 

6-1 

Pettie 

14 

56 

* There  is  no  pier  at  this  creek. 
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— __ 

N umber  of  Men 

t of  Men 
b>-  whom 

Number  of  Boats 

ami  Boys  liy  whon 

and  Boi 
the  Bo 

1 e. 

ployed  at  the 

ats  were 

employed  at  the 

Name  of  District  and  Creek. 

| 

Name  of  District  and  Creek. 

I manned  at  the 

District 

Several 

District 

District 

Severa 

Creeks 

District 

j Several 
j Creeks. 

456 

950 

■■ 

Look  Broom,  Ullapool — cont. 

i ' — 

35 

50 

Ullapool 

60 

160 

74 

160 

Number  of  boats  and  men  not 

45 

76 

distinguished  under  their  se- 

Fraserburgh  ..... 

109 

300 

207 

762 

Cuirnbulg* 

CG 

77 

125 

144 

Loch  Carron  and  Dunvegan 

595 

2303 

4 

5 

i Loch  Shii.daig 

183 

St.  Combs  * 

46 

90 

: LybsterJ 

249 

1230 

Grkenock,  Ayr,  &c.  ... 

Helensburgh  and  Dumbarton 

91 

*16 

1170 

*42 

Latheron  Wheel  .... 

Forse 

Swiney 

1 Lyhster  ...... 

26 

37 

130 

1S5 

Gairloch  and  Roseneath  . . 

43 

100 

^ I 

Greenock  and  Port  Glasgow  . 

36 

35 

5-20 

| Clyrh 

East  Cl)  th 

Arroi  har  and  vicinity  . 

Loch  Goil 

28 

24 

65 

58 

18 

150 

90 

Portinstuck  and  Ardintinny  . 

18 

45 

Orkney,  Noiith  Isles  . 

261 

1174 

Holy  Loch  and  vicinity  . 

24 

54 

North  Ronaldshay 

14 

Dunoon  nud  vicinity  . . 

25 

56 

1 Sunday  

19 

Gourock 

18 

44 

! Westray  and  Papa  .... 

62 

Innerkip  and  Coast  to  Largs  . 

32 

60 

4 

Largs  aud  I-airlie  .... 

34 

66 

Eday 

33 

149 

Port-in-Cross 

36 

Stronsay  . 

51 

Art!  rosso  n 

15 

38 

Eigelsay 

4 

Saltcoats 

18 

44 

Ronsay  ....... 

18 

Irvine 

22 

35 

Wire  and  Girsay  .... 

4 

Troon 

14 

40 

Shapinshay 

52 

26 

58 

20 

1954 

Colzean 

12 

36 

3 

Girvan  and  Turnherry  . . 

34 

90 

South  RunaJdsha  .... 

161 

805 

Walls  and  Hoy  .... 

36 

HEI-lISBALEf 

213 

760 

Flotta 

38 

Dunbeath,  &c.  .... 

103 

320 

2 

Berriedale.  &c 

16 

64 

2 

Helmsdale.  &c 

40 

160 

40 

160 

Pot  Gower 

17 

68 

151 

661 

Gol-pie,  Embo,  &c.  , 

11 

26 

44 

104 

Copinsha  ...... 

1 

4 

Invf.raby,  Loch  Gii.phead  . 

234 

8G2 

1201 

3529 

36 

West  Coast  of  Loch  Fyne  to 

69 

168 

Tarbert 

370 

1110 

22 

East  Coast  of  Loch  lyne  to 

374 

Aird  lament  . . . 

220 

44 

West  'larbert  to  Oban 

28 

Oban  to  Fort  IV  iliiam  . . 

12 

Fort  \\  iliiam  to  Loch  Eil-hea<] 

120 

70 

Island  ol  Lismore  .... 
Loch  Sunart,  Arasarig,  and 

20 

40 

Aberdeen 

27 

108 

Moidart  . . . 

Ardnamurchan  . . 

100 

45 

.300 

135 

Port  GounoN  ..... 

416 

163 

2101 

8X5 

Iona  and  Loch  Skridan  . . 

196 

192 

20 

80 

81 

410 

1148 

Cullen 

30 

150 

North  and  South  Queeusferry 
Fisherrotv  . . [ ’ \ * 

22 

180 

*7S 

350 

Sandena  ...... 

Speymouth  ..... 

2 

10 

68 

250 

233 

40 

150 

Sclioulock  Bay 

6 

Pirtseaton  . . . * 

North  Berwick  . 
Kirkcaldy  . 

Dysart 
Burntisland 
Inverkeithing  . 

35 

12 

8 

9 

2 . 
8 
2 

84 

32 

33 
8 

32 

8 

Kilchatten  Bay  .... 

Gallachan  Bay  .... 

Rothesay 

St.  Ronald’s  Bay  .... 
Port  Bannatyne  .... 
Lamlash,  in  Arran  . . . 

8 

25 

C 

16 

23 

8 

24 

so 

22 

48 

96 

34 

1659 

Loch  Ranza  „ ... 

12 

35 

Corrie  „ ... 

35 

Drumbeg  ..... 

Blackwater-foot  ,,  ... 

Culkeeu  Drumbeg .... 

16 

60 

Cattigoe  Bay  „ ... 

Pladila 

10 

42 

Whiting  Bay  ..... 

Milport  Cumbraes  . . 

Clashtoi  

Number  of  boats  and  men  not 

Achmelvich 

distinguished  under  their 

211 

Inver  Kirhag 

9 

31 

several  creeks  .... 

• • 

65 

1744 

Reef ........ 

12 

44 

524 

*78 

Island  ofTanera  .... 

9 

33 

39 

Acheldebuc 

19 

65 

8 

Badenscally 

Ardmuir  and  Glutton  . . 

11 

9 

40 

Lunnasting,  Nesting, Whalsey, 

100 

385 

Moorfield  ...... 

13 

48 

Sandwick  and  Cuningsberg  . 

— 

* There  is  no  pier  at  this  creek.  f There  were  also  employed  in  the  herring  fishery  158  boats,  belonging  to  other  districts, 

t In  addition  to  these,  20  strange  boats,  manned  by  100  men,  fished  in  the  district  during  the  season. 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS. 


663 


Name  of  District  and  Creek. 


Shetland,  Lekvyick— continued. 
Dunrossuess  and  Fair  Isle  . 
Qiiarff,  with  Islands  of  Burra 
Tingvrell.  with  Papa,  Oxena 

Isles,  &c 

Whiteness  and  Weesdale  . . 

Sandsting  and  Aithsting  . . 

Shetland,  Unst 


«,  Wal 


Shetlj 

Samlucss 

Springfield  ..... 

Vaila  .••••• 
Seaficld  ..«••• 
Papa  Island  .... 
Ollahery  ..... 

Hillswick 

Stanuess  

North  Hoe 

Mossbauk  ..... 
Voe  Delting  .... 

Brae 

Number  of  buats  and  men  n 
distributed  under  their  r 
spective  creeks  . . . 


Westhaven  . 

Arbroath 

Auclimithie* 


Ferryden  . 
Montrose  . 
Milton  . ■ 

Johnsluiven* 
Gourdon 
Catterliue  . 
Crawtou 
Stonehaven 

Sirouathera 
Skateraw  . 
Douies  . 


Number  of  Men 

Number  of  Boats  ^'d  Boys  by  whom] 
employed  at  the  ' * “ 


StOunoway  and  BAnHA  . . 

Polsta,  Skegasta,  and  Calicot 
Loch  Cui'oway  and  Bernera  . 
Stornoway,  Bayble,  and  Broad- 

Loch  Roag  and  neighbourhood 
Loch  Hoag  to  Island  of  Harris 
West  side  of  Island  of  Harris  . 
Hast  s ite  „ „ . 

West  side  of  North  Uist  . 
East  side  „ .,  . . 

Barra  and  surroundiug  islands 


e of  District  and  Creek. 


Stornoway  and  Barka — cont. 
Loch  Boisdale,  Loch  Kynort, 
and  neighbourhood  . 

Harris  to  Loch  Shell  . . 

Loch  Shell  to  Stornoway  . 

Tucnso 

Portskerryf  .... 
Saudsidef  ..... 
Crosskirk  f . • . • . • 

Thursof 

Murkle 

Castlehill 

Dunnet 

Brough  ...... 

Ham  ...... 

Scarfskerry  .... 

Mey 

Gills  . 

Iluua  ...... 

Stroma 

Tongue  

Strathyh.-ad  .... 

Armadale 

Kirktomie  ..... 
Fart 


Number  of  Men 
and  Bovs  by  whom 
the  Boats  were 
inanued  at  the 


. 


Tnrrisdale  . 

Skerray,  including  Island  Roan 
Skull  amay  .... 
Culdibacky  . • . 

Talmine  . . 

Port  Vasgo . . . 

Porthamel,  Risponi 


Eddrachillies,  including  ICin- 
lochbervie,  Loch  Inchard, 
Sconry,  and  Bade  .11 


Keiss 

Ankingill  

Freswick  

Duucansby 

Whaligoe  . . . . i * 

Sarclet 

Number  of  boats  and  men  not 
distinguished  under  their 
several  creeks,  in  Scotland, 
(exclusive  of  Loch  Broom, 
Rothesay,  and  Walls)  . . 

Total  Scotland  • 

Number  of  boats  and  men  em- 
ployed at  other  stations  in 
England  and  the  Isle  of  Man 


4 


1127 

10,535 


* There  is  no  pier  at  this  creek.  , . , , 

t The  boats  belonging  to  Portskerry,  Sandside,  Crosskirk,  and  Thurso,  a 
:rceks  in  this  district. 


i mostly  employed  there,  but  this  is  not  the  case  with  the  other 
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APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS 
No.  495. 

Income  and  Expenditure  of  the  Clyde  Trustees  for  the  Years  1844-5,  1845-6,  1846-7. 


Appkvdix  C. 
Supplement. 
Glasgow. 

No.  495. 
Income  and  Ex- 
penditure, 1844-5, 
45-6,46-7. 


INCOME. 


1814-5 

1815-0 

1S48-T 

Shed  dues  • • • • * • • • • ■ * * 

Tnnna**e  dues  received  on  lower  stages  of  river  ...... 

Rliones  and  planks 

Water,  supplying  vessels  . ■■  • • • • • • 

Cumbray  Lights,  received  proportion  of  surplus  payable  to  Clyde  Trustees 

Totals  . . £ 

£..  s.  d 

37,577  19  4| 
1 

5,142  14  4 
not  distinguished 
1,118  7 f. 
479  19  fi 
39-2  18  0 
899  18  3 
185  0 0 
41  14  0 
31  14  11 

£.  s.  d. 

32,516  1 5 
7,118  8 0 
374  8 11 
1,611  6 7 
5,089  12  3 
316  9 8 
1,126  4 5 
600  7 8 : 
418  7 1 
1,376  13  2 
229  1 2 
49  14  11 
371  16  11 

36,364  3 2 
7,844  9 11 
493  0 11 
1,655  19  10 
7,378  2 i 
526  18  fi 
1,372  10  0 
919  14  7 
546  12  1 
898  17  10 
599  3 9 
119  4 0 
298  6 0 

45,870  5 10 

51,198  12  2 

59,017  2 9 

EXPENDITURE. 


General  Expenses 

Gas,  coal,  office  stores,  sweeping  quays,  repairs  of  pipes,  quay  walls,  buoys, 
perches,  painting,  &c. 

s,  &c. 

ExTRAOUniNAUY  EXPENSES  t— 

Opposition  to  West  of  Scotland  Junction  Railway  Bill : — 

Paid  to  Deputation  and  witnesses  ....... 

Engineers’ and  surveyors’ accounts 

Parliamentary  agents  ......... 

Secretary's  account  for  opposition  ....... 

Opposition  to  Glasgow  Junction  Railway  Bill : — 

Paid  to  Deputation  and  witnesses  . . . . • • . 1 

Engineers’  and  surveyors’  accounts  . . . . . 

Solicitors’  accounts  . . . ...  . . . 

Secretary’s  account  for  opposition  . . . . . 

Printing  evidence  ] 

Other  Law  and  Parliamentary  expenses 

Interest  on  borrowed  money  ........ 

Ground,  annuals,  nud  feu  duties  

Dredging  and  repairs  of  machines  * . ...... 

Repairs  of  quays  and  wharfs  ........ 

Repairs  of  cranes,  rhones,  planks,  sheds,  weighing  machines,  and  wages  . 
Ferries  ............ 

Light-houses  in  river  . 

Police  

Water 

Taxes 

Expenditure  on  New  Works  and  Improvements  : — 

Expenses  for  obtaining  new  Act  of  Parliament  ..... 

Engineering  and  surveying  ........ 

Improving  and  building  quays,  court-houses,  Stc. : — . . . . 

Govan  Ferry  quay 

Lancefield  quay  .......... 

Springfield  quay 

Finnieston  new  quay.  . , , , . . . . 

Building  dylces,  beacons,  8cc. . 

New  court-hmscs  ......... 

Temporary  wooden  wharf,  Springfield 

South  quay  wall  

General  harbour  improvements  ........ 

Dredging,  applicable  to  improvements  of  the  river.*  .... 

New  weir  at  Siockwell-bridge 

Purchase  of  grounds,  &e.  ......... 

Parkholm  ground  and  machinery 

Alveus  of  river  

Stobcross  grounds  

Ground  of  General  Railway  Terminu.  Company  . . . . 

Marisbank  grounds  

Plantation  grounds  ......... 

Lancefield  grounds  . ........ 

Addition  to  premises  in  Robercson-street  ...... 

Expenses  of  purchase,  disposition,  jury,  trials,  & c. 

Interest  on  purchase  money  of  grounds  ...... 


1.135  1 4 


1,054  0 0^ 


1,816  19  0 

1,0-23  18  10 
2,311  0 4 
620  13  3 
312  11  6 


2,546  14  9 
1,150  0 0 
935  13  8 


£ 50,113  18  1 


876  IS  11 
2,423  16  8 
240  6 0 
63  4 6 
828  5 3 
12,571  17  6 
2,436  19  0 
6,820  18  2 
4,019  3 11 
1,282  9 10 
336  10  1 
183  13  1 
1,715  6 8 
415  9 3 
102  13  4 


3,745  8 1 
672  13  8 
421  14  8 


4,547  5 6 
1,513  16  8 


81,230  18  0 


171  19  0 
660  1 0 
313  G 10 
117  11  7 


982  3 6 
17,816  15  7 
3,157  1G  7 
6,500  18  0 
2,836  9 11 
1,379  4 1 
272  19  5 
171  1 8 
1,529  12  9 
427  8 10 
124  4 1 


8,251  0 7 
14,927  16  3 
744  0 10 
74  4 7 
2,728  7 2 
2,371  18  7 
2,083  14  2 
4 333  18  8 


63,730  0 1 
45,000  0 ' 
29,734  4 
29,467  11  ' 
565  16 

4.917*10 
6,034  0 

1-261,607  5 


* The  dredging  applicable  to  improvements  on  the  river  is  not  distinguished  for  the  year  1844-6. 
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No.  496. 

Continuation  of  Statement  of  the  Revenue , Expenditure , and  Debt  of  the  Clyde  Trustees , from 
the  Year  1770  to  June  1847. 


Appendix  C. 
Supplement. 


Totals  brought  forward 

Revenue. 

Expenditure. 

Surplus. 

Deficiency. 

Debt. 

from  Table  367 , p.  484 . 

£.  «.  d. 

£.  t.  d. 

£.  s.  d. 

£.  *.  d. 

898,260  17  If 

1,229,614  2 \\ 

55,859  12  li1 

403,260  6 2.4 

.347,406  14  1 

June,  1847  . • e 

59,017  2 9 

261,607  5 8 

*2,231  8 8 

202,590  2 11 

957,297  19  103 

1,491,221  7 9J 

58,091  0 9-^605,850  9 1J! 

Amount  of  Debt. 

547,705  8 4 

• • 

Add  Receipts  not  in-} 

24.337  14  9 

eluded  in  the  Revenue) 

Expenditure. 

Total  Expenditure 

! 1,515,559  2 GA 

| 1,515,559  2 G$ 

- 

* Not  included  in  the  Revenue. 


Glasgow. 
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CELLARDYKE.,'  Cellabdyke. 

No.  497.  No.  497. 

Report  by  Jamis  Lustre,  Esq.,  C.E.,  on  a Projected  Fishing  Harbour  al  Cmigmon,  CeUariyke. 

Dundee,  September,  1838.  hour. 

At  the  request  of  Mr.  W.  F.  Conollv,  acting  for  the  fishermen  and  others  who  take  on  interest 
in  the  proposed  harbour,  I visited  Cellardyke  on  the  9th  July  last,  during  a spring-tide,  and  on  that 
and  the  following  days  carefully  examined  Craignoon,  the  site  that  had  been  pointed  out  to  me  as 
being  the  most  eligible  for  a harbour,  having  previously  sent  an  assistant  to  survey  and  take  levels  of 
the  shore  and  adjacent  rocks;  and  on  the  accompanying  plan  and  sections  I have  shown  the  form  of 
the  harbour  and  the  details  of  the  piers  which,  under  the  circumstances,  I would  consider  the  best 
adapted  for  the  situation. 

The  site  in  question  possesses  very  considerable  natural  advantages,  derived  chiefly  from  the  shelter 
afforded  by  the  hio-h  ridge,  called  the  Sandling  Rock,  which  lies  immediately  outside  of  it,  and  in  a 
line  parallel  with  the  shore.  This  rock  is  in  general  nearly  as  high  as  the  level  of  high  water,  and 
has  a pretty  uniform  slope  towards  the  sea  of  about  4 horizontal  to  1 perpendicular ; and  it  extends 
eastward  nearly  700  feet,  from  a gat-way  or  natural  opening  through  it,  opposite  theTolbootti  Wynd, 
which,  opening  when  widened,  would  form  an  outer  entrance  to  the  harbour.  During  easterly  winds 
this  ridge  of  rocks  will  afford  perfect  shelter  to  the  space  inside  till  nearly  half  tide,  and  when  at  high 
water  it  must  have  a considerable  effect  in  breaking  the  force  of  the  sea  before  it  reaches  any  pier 
situated  between  it  and  the  shore.  To  the  westward  of  the  opening  above  mentioned,  the  outer  ridge 
of  rocks,  which  extends  450  feet  in  that  direction,  is  considerably  lower,  being  in  no  part  more  than 
about  8 feet  above  the  level  of  low  water ; and  it  dips  towards  the  west  end,  so  that  before  half  tide  it 
forms  a sunken  rock  or  skelly,  but  it  will  still  be  sufficient  to  break  any  westerly  sea  until  there  be 

water  enough  for  boats  to  enter  the  inner  harbour.  ..  . , c -p  v.  » 

The  east  pier  is  proposed  to  be  situated  on  the.  ridge  of  rocks  inside  of  the  Sandlin  Rock  and 
formed  so  as  to  overlap  the  west  pier,  which  will  be  a continuation  of  the  Tolbrook  Wynd  and  all  the 
interior  of  the  harbour  will  require  to  be  excavated  out  of  the  rock,  as  well  as  a space  outside  of  the 
harbour  mouth,  to  form  the  entrance  fairway.  Immediately  inside  of  the 

between  it  end  the  proposed  pier,  there  is  n deep  pool,  wherein  boots  may  float  at. lead  km  water  f 
spring-tides.  There  are  a good  many  boulder  stones  just  now  lying  m the  eastern  part  of  tins  pool, 
but  the,  will  require  to  he  removed  for  the  purpose  of  building  the  p, ere,  which  will  have  the  elfeet  of 
making  the  bottom  fair  and  level.  In  consequence  of  the  accommodation  afforded  by  this  pool,  the 
interio?  of  the  hnrhour  will  not  require  to  be  excavated  to  such  adeplh  as  would  otherwise  be  "“es' 
sarv  as  at  or  near  low  water,  when  boats  cannot  get  into  the  artificial  or  inner  harbour,  they  will  be 
effectually  sheltered  in  the  natural  half-tide  harbour  outside  ; and  by  the  lime  the  sea  comes  to  break 
over  the  outer  rocks  there  be  will  depth  sufficient  to  enter  the  inner  harbour.  . . 

About  250  feet  to  the  westward  of  the  opening  before  mentioned,  there  is  nnother  opening  through 
the  outer  ridge  of  rocks;  it  is  narrower  than  the  other,  bat  it  is  about  a foot  deeper,  and  a boat  can  get 
through  at  low  water ; but  at  the  distance  of  200  feet  still  further  west,  and  at  the  extreme  end  of  this 
ridge,”lhere  is  a clear  opening  of  300  feet  in  width,  with  emple  depth,  and  this  probably  will  form  the 

>“  «»  * »f  r-y  rd  riSv 

well  adapted  for  the  purpose  of  harbour  works,  being  of  freestone,  easily  raised  in  beds,  and  generally 
hard  and solid  • and  1 bilieve  that  enough  may  be  procured  there  to  serve  for  the  whole  of  he  building. 

In  consequence  of  the  eea  being  so  much  broken  b,  the  Sandling  Rock,  the  budding  will  not  require 
„ be  so  Seaw  or  expensive  os  if  would  otherwise  be  on  this  rough  coast.  I propose  to  form  the  back 
wall  of  pitching  having  a slope  of  one  to  one,  and  terminating  in  a circular  sweep  towards  the  parapet, 

Sch in  finis’h  with*  batter  of  3 inches  per  foot  The  parapet  is  -“tended  to  be  rfthesam  height 
as  that  of  the  present  harbour,  but  the  surface  of  the  pier  may 'be  a foot  lower.  T lie * b“  "? 
parapet  required  for  the  west  pier,  and  the  width  ot  the  mouth  of  the  barbo-ir  will  be  s “Bc.entat  S° 
feet.  The  interior  area  of  the  harbour,  allowing  room  for  a road  along  the  inner  side,  is  I 4 acre,  or 
about  Ilia  same  sie  as  the  present  harbour.  The  Tolbooth  Wyn wffl  a .officient  «««  &«. 
the  street  to  the  west  pier ; but  an  opening  will  require  to  be  formed  to  the  east  pier,  through  the  pro 

^The'siTuatiml’ofCrafgnoon^s  very  ^entraT  as  regards  the  town  of  Ceii.rdyke,  and  in  my  opinion 
a harbour  constructed  there  in  the  manner  before  described  would  afford  every  accommodation  that 
could  be  required  for  the  fishing-boats,  and  tha  sea  being  checked  and  token  by dhe  rocks  before 
reaching  the  harbour  mouth,  the  shelter  inside  would  be  very  eomp  ete  even  i^he  heaviest  gaks, 
and  as  fbe  depth  incre.ses  very  fast  outside  of  the  rocks  great  facility  will  be  afforded  for  potting  o 
sea  or  takin»  the  harbour,  even  at  the  lowest  tides  ; and  very  good  accommodation  might  be  easily 
provided  for  steam-boats  to  land  and  take  on  board  passengers  and  cattle. 
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Cell ardyke 

No.  49". 
Leslie,  on  a pro- 
jected Fishing  Har- 
bour. 


The  cost  of  construction  will,  however,  notwithstanding  the  advantages  in  point  of  economy  before 
enumerated,  be  very  considerable.  After  making  careful  inquiries  of  persons  who  have  experience  in 
the  nature  of  the  rocks  and  the  description  of  work  the  sum  which  I estimate  as  being  necessary  to 
complete  the  work  in  a substantial  manner,  is  5856/.  In  all  probability  there  will  be  some  difficulties 
to  be  encountered  before  such  a sum  can  be  procured. 

I have  no  doubt  that  a harbour  could  be  made  at  Craignoon  much  more  sate  and  commodious,  and 
easier  of  access  for  fishing-boats,  than  the  present  harbour,  and  also  less  liable  to  damage  when  con- 
structed ; but  unless  there  be  some  reasonable  prospect  of  procuring  sufficient  funds  for  the  purpose, 
upon  which  point  I have  not  the  means  of  judging,  it  would  in  my  opinion  be  advisable  rather  to 
attempt  some  improvement  in  the  present  harbour,  by  which  the  commotion  inside  during  easterly 
- ales  might  be  checked,  and  the  boats  enabled  to  lie  in  greater  safety. 

° i have  been  informed  that  a plan  for  its  improvement  has  been  proposed  by  Mr.  Mitchell;  this 
plan  I have  not  seen,  but  I think  that  by  narrowing  the  entrance,  which  at  the  instance  of  the  fisher- 
men, as  I have  been  informed,  was  originally  made  far  too  wide,  and  by  extending  the  eastern  pier  as 
far  as  the  point  of  the  rocks,  the  run  in  the  harbour  will  be  very  materially  lessened,  without  making 
the  entrance  at  all  circuitous  or  difficult  to  navigate. 

In  addition  to  this,  the  rocks  on  the  side  of  the  harbour  next  the  street  might  be  quarried  down, 
leaving  merely  a narrow  quay  for  access  to  the  boats ; by  these  means  the  area  of  the  harbour  would 
be  enlarged,  and  it  would  both  afford  greater  accommodation  for  boats,  and  allow  more  room  for  the 
waves  to  expand  inside,  which  would  in  some  further  degree  tend  to  reduce  the  swell  in  the  harbour, 
and  make  it  more  tranquil. 

James  Leslie. 


Estimate  of  a Harbour  propose:!  to  be  built  at  Craignoon , Cellardyhe. 


12,332  cubic  yards  of  rock  to  be  excavated,  at  2s.  6 d.  per  yard  . . . 

6508-6  cubic  feet  of  cope,  at  1$.  per  foot  ...... 

6535  cubic  feet  of  rough-headed  ashlar,  for  the  outside  of  the  west  pier,  at  8Jc/ 
32,661  cubic  feel  of  smooth-faced  ashlar  for  the  inside  of  the  piers,  at  9c/. 
41,500  cubic  feet  of  rubble  backing,  at  2d.  ..... 

4466  cubic  yards  of  hearting,  at  Is.  6d.  per  yard  .... 

973  superficial  yards  of  causewaying,  at  5s.  6d.  .... 

26,605  cubic  feet  of  pitching,  at  Sd.  ...... 

787  cubic  feet  of  stair  steps,  at  Is.  id.  ...  ... 

57  cubic  leet  of  stair  plats,  at  Is.  3d. 

128  cubic  feet  of  fenders,  at  3r.  Qd.  ....... 

128  lineal  feet  offender  rozlets,  at  Id.  ...... 

S fenders  caps,  at  7s.  each  ....... 

15  mooring  rings  or  paul  stones,  at  2/.  each  ..... 


£. 

s. 

d. 

1541 

10 

0 

325 

s 

6 

23  L 

8 

11J 

1224 

15 

9 

345 

16 

0* 

334 

19 

0 

217 

11 

6 

886 

16 

S 

52 

10 

0 

3 

12 

2 

22 

8 

0 

3 

14 

8 

2 

16 

0 

30 

0 

0 

Forming  an  opening  to  the  street  from  the  east  pier,  and  puvehnse  of  property,  say 
Contingencies  10  per  cent.  ......... 


5223 

8 

0 

100 

0 

0 

5323 

8 

0 

532 

12 

0 

£5S56 

0 

0 
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Estimate  of  Deepening  the  River  Clyde , commencing  1770  and  ending  1S45,  including  the  Expense 
of  the  construction  of  the  Jetties,  River  Dykes , Beacons,  Lights,  and  Bowling  Basin. 


Works  constructed  under  Mr.  Golbome,  consisting  of  jetties, 
and  deepening  Dumbuck  Ford,  &c.  . • • • 

Works  executed  under  Mr.  Rennie,  consisting  of  35,200  lineal 
yards  of  river  dykes  from  harbour  to  Bowling,  at  25$. 

7920  lineal  yards  of  river  dykes  from  Bowling  to  Dumbarton, 
at  

Amount  for  constructing  jetties,  as  recommended  by  Mr.  Gol- 
borne  and  Mr.  Rennie  .••••• 

Amount  of  Excavation,  commencing  Sept.  1824  to  1845,  per- 
formed by  Steam-dredging  Machines:— 

Average. 

Punt  Loads.  Years.  Punt  Loads. 

No.  1.  Dredge  . 3,355  x 13  = 43,615 

2.  Ditto  . . 3,690  X 11  = 40,590 

3.  Ditto  . . 4,337  x 7 = 30,359 

4.  Ditto  . . 5,046  X 2 = 10,092 


Cubic  yards  1 1o46)560  = 10  X 

up  to  1837. 1 


1838 

1839 

1840 

1841 
1S42 
1843 
1S44 


Amount. 

Expended. 

£. 

5,555  7 
12,028  1 
13,198  9 
11,841  18 
13,612  11 
9,742  7 
10,659  3 


£76,637  18  5 . 

Upper  Harbour  . 


Punt  Loads. 
13,540 
14,217 
19,516 
21,881 
31 ,381 
29,444 
30,578 

. 160,557 
. 11,880 


Cubic  yards,  1,724,370  = 10  X 172,437 
Cubic  vards  . 


1,246,560 


4 Dredgers 
Ditto 
Ditto 

5 Dredgers 
Ditto 
Ditto 
Ditto 


1,724,370 


No.  498. 
Estimate  of  deepen- 
ing the  Clyde. 


60,980  7 6 


2,970,930  at 


Beacons,  lights,  and  buoys  ... 

Bowling  basin,  timber-work,  stone-work,  mooring  pauls,  &c.  . 
The  excavation  of  Bowling  Basin  has  been  included  in  the 
above  2,970,930  cubic  yards 

Amount  of  deepening  and  river  works,  from  1770  to  1845 


3,050  0 
2,580  0 


148,546  10  0 


5,630  0 0 


215,156  17  6 


In  mo  it  will  appear,  bv  tbe  table  unnesed,  that  a Bessel  at  high  water  drawing  less  than  3 feet 
3 inches  could  only  ascend  the  Clyde  to  the  harbour  of  Glasgow ; at  present  a vessel  drawing  17  feet 
6 inches  can  sail  up  to  the  harbour  at  high  water. 


Estimate  No.  1. 


Mr.  Smeaton,  in  1755,  states  that  he  found,  the  following  depths  at  low  *“ 
and  which  had  been  confirmed  and  more  particularly  stated  in  J> 


Distance  from 
Glasgow  Bridge. 

Shoals  in  the 
River. 

1755. 

High 

Water. 

1755. 

Liow  Water. 

1755. 
Rise  of 
Tide. 

1S45. 
Present 
depth  at 
High 
Water. 

1S15. 
Present 
depth  at 
Low  Water. 

1845. 

Tide. 

Increased 
depth  from 
1770  to 
1845. 

Miles.  Furlongs 
1 2 

2 0£ 

3 1* 

4 It 

5 0* 

5 5 

The  Hirst  . 
Point  House 
Holm  Sand 
Marling  Ford 
Blarthill  Sane 
Pudzock  . 

Ft.  In. 

3 3 

3 8 

4 0 

4 0 

4 9 

6 0 

Ft.  In. 
1 3 

1 6 
1 6 

1 6 
1 6 

1 6 

Ft.  In. 
2 0 
2 2 
2 6 
2 6 
3 3 

3 6 

Ft.  In. 

18  0 

18  0 

18  0 

18  0 

18  0 

18  0 

Ft.  In. 
10  0 
10  0 
10  0 
10  0 
10  0 
10  0 

Ft.  In. 
8 0 
8 0 
8 0 
8 0 
8 0 
8 0 

Ft.  In. 
14  9 

14  4 

14  0 

14  3 

13  0 

12  0 

6)  82  4 

13  9 
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No.  493. 

Estimate  of  deepen- 
ing the  Clyde. 


Amount  of  Harbour  Works. 


726,000  cubic  yards  of  excavatiou  in  forming  harbour,  and 
deepening  it.  at  Is. 

Aren,  30  acres,  5 yards  deep  : — 

4,S40  x30’=  145,200  square  yards. 

145,200  x 5 = 726,000  cubic  yards. 

£.  5.  d. 

36,300  0 0 

£.  s.  d. 

7200  lineal  feet  of  quay  walls,  including  516  lineal  feet  of  timber 
quays  in  the  upper  harbour,  at  40/.  per  foot,  including  the 
expense  of  making  sheds,  purchase  of  water-pipes,  mooring- 
pauls,  cranes,  gas-pipes,  lights,  and  causewaying,  with  sewers 

288,000  0 0 

Amount  of  harbour  works  ........ 

Amount  of  river  works  ......... 

Total  amount  of  the  expense  of  the  execution  of  the  works  in  the  River  Clyde  and 
Harbour  of  Glasgow,  from  1770  to  1845,  exclusive  of  the  purchase  of  land  £. 

324,300  0 0 
215,156  17  6 

539,456  17  6 

Estimate  No.  2. 


Deepening  the  Clyde  18  feet  at  High  Water. 


Length.  Brea.lth.  Depth 
Miles.  Yds.  Yds.  Yds. 

5x  1760  8S00  X 63  X 4 

Cubic  Yards. 

2,217,600  From  harbour  to  Clyde  Bank. 

2^X1760  4400  X 70  X 4 

1,232,000  To 

vest  end  Newshot  Isle. 

24x1760  4400  x 90  X 2 

792,000  To 

vest  end  of  Dumbuck  Ford. 

2100  X 100  X 2 

420,000  Dumbarton,  Garmoyle,  and  Port  Glasgow  Banks. 

4,661,600 
£.  s.  d. 

£.  s.  d. 

4,661,600  cubic  yards  excavation 
at  9d 

174,810  0 0 

River  dvkes,  sav 

50,000  0 0 

Buoys,  lights,  and  beacons  . 

3,050  0 0 

Bowling  Basin 

2,580  0 0 

Amount  of  river  works  . . 

■■ 

230,440  0 0 

Amount  of  harbour  works  (exclusiveof  land),  as  detailed 

in  Estimate  No.  1 .... 

324,300  0 0 

Total  .... 

554,740  00' 

The  amount  ol  this  estimate  is  to  deepen  the  River  Clyde,  as  it  is  at  present,  to  form  the  harbour,  and 
complete  the  quays,  sheds,  &c.,  as  at  present,  considering  the  River  Clyde  to  be  in  its  original  state  as 
Mr.  Smeaton  found  it  in  1755,  and  Mr.  Golborne  in  1768,  and  which  is  exclusive  of  the  purchase  of 
land. 


Mr.  Golborne  in  his  Report,  dated  1768,  states  as  follows: — 


Distance  from 
Glasgow  Bridge. 


Miles.  Fur. 

1 2 The  Hirst  Shoal  is 

2 Oi  Point  House 

3 1 \ Holm  Sands 

4 l£  Marlin gford ] 

5 04  Blarthill  Sand !!!'!* 

5 5 Pudzock  

< 2 At  each  end  of  Newshot  Isle  the  depth  is  not  more  than 

S 1 From  Newshot  Isle  to  Kilpatrick  Sands  . 

10  1 Kilpatrick  Sands 

Between  Kilpatrick  Sands  and  Dmibuck  Ford,'  rite 
depth  is  from 

11  4 Opposite  D unglass  Castle 

From  Port  Glasgow  to  Dumbuck  Ford,  depth  not' less 
than 

12  2 Upper  Cairne,  Dumbuck  Ford  . ...  [ 

Mrno"att  m-  his,ReP°rt>  1169.  that  Dumbuck  Ford  was 

600  yards  long,  in  which  the  depth  is  not  more  than  . . 

Mr.  Smeaton  states  that  the  shoal  at  Dumbuck  Ford  is  about 
hait-a-mue  long. 


Ft.  In. 

1 0 deep  at  low  water 

2 0,,  i » 

16,, 

2 0,, 

16,, 

2 0,,  , , 

2 0,, 

8 0,,  , » 

2 0,, 

16  0 to  IS  feet  , , 

24  0 ,, 

12  0 .. 


3 0 


In  1824  Mr.  Clark  states,  in 
water : this  was  about  the  period 


his  Report,  that  vessels  could  sail  up  the  Clyde,  drawing  11  feet  of 
when  the  first  steam-dredge  commenced  on  the  Clyde,  being  July,  1824, 
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l Mr  Clark’s  Report  is  dated  November,  1824.  Now,  from  the  west  end  of  Newshot  Isle,  up  to  the 
Mmir’of  Glasgow,  the  River  Clyde  was  deepened  by  the  water-scour,  allowing  that  the  River  Clyde 
“ar  to feet  deep°at  high  water,  in'lS24,  to  a depth  of  6 feet,  as  compared  to  what  it  was  in  1770,  when 
Tjj"  Golborne  began  his  operations  of  constructing  jetties  ; then  the  quantity  carried  away  of  sand  and 
mud  bv  the  river  and  tidal  scour  will  be  as  follows,  the  river  being  18  feet  deep  at  present:— 

Length. 

Miles.  Yards.  Breiultli.  Depth.  Cubic  Yards. 

5 8800  X 63  x 4 = 2,217,600 

24  4400  X 70  X 4 = 1,232,000  Cubic  Yards. 

__  3,449,600 


Appendix  C. 

Supplement. 

Glasgow. 

No.  498. 

Estimate  of  deepen- 
ing the  Clyde. 


7* 

Amount  of  deepening  from  Glasgow  Harbour  to  Newshot  Isle, 
from  1770  to  1845,  river  now  18  feet  deep  : — 


Miles. 

5 SSOO  X 63  X 2 

2£  4400  X 70  X 2 

7i 


1,108,800 

616,000 

1,724,800 


Amount  of  deepening  from  Glasgow  Harbour  to  west  end  of  Newshot  Isle,  from  1 ( iO  to 

1824.  by  the  erection  of  jetties  and  parallel  dykes 1 1 

I have  been  anxious  to  look  over  this  question  more  narrowly,  as  it  has  been  one  that  no  engineer  that 
ever  visited  the  Clyde,  or  reported  upon  it,  has  noticed,  either  as  to  quantity  of  sand  and  mud,  Arc., 
carried  away  from' the  Upper  River  down  to  the  Lower  Clyde,  by  the  tidal  and  river  scour  arising  from 
narrowing  the  river  by  jetties  and  dykes,  producing  shoals  and  banks,  which  have  been  most  injurious  to 
the  navigation,  and  which  did  not  exist  in  1768,  according  to  the  Report  of  John  Golborne. 

Gh.gov,  Jam, ary,  1841.  William  Balm,  Civil  Engineer. 


No.  499.  No>  499_ 

Statement  relative  to  the  River  Cart.  Wilson’s  Statement 

Paisley,  August  1,  1847.  on  the  River  Cart. 

The  Cart  has  its  source  in  the  county  of  Renfrew,  through  which  it  runs  for  about  20  miles,  inter- 
secting various  towns  and  villages,  including  the  manufacturing  towns  of  Pollockshaws  and  ™‘sley. 

It  flows  into  the  Clyde,  about  three  miles  below  the  town  of,Paisley,  which  is  the  only  portion  oi  it  that 
is  navigable,  the  flow  of  the  tide  further  up  than  Paisley  being  interrupted  by  a precipitous  fall  m the 

immediate  vicinity  of  the  town.  , . , _ ^ . ■ 

In  1787,  the  magistrates  and  town  council  of  Paisley  obtained  an  Act  of  Parliament,  autnonzi  g 
them,  at  the  corporation’s  expense,  to  improve  the  river,  “ and  to  make  ancl  keep  the  said  River  Cart 
navigable,  in  ordinary  spring  tides,  for  vessels  drawing  7 feet  of  water,  from  the  said  bridge,  called 
Sneddon  Bridge,  to  the  River  Clyde,”  and  to  make  quays,  &c.  The  river,  about  half  a mile  from  the 
Clyde,  was  crossed  by  the  Incliinan  Bridge,  to  avoid  which  powers  were  also  obtained  by  the  said  Act 
to  make  a navigable  cut  or  canal,  not  less  than  7 feet  deep,  and  of  54  feet  wide  at  the  top,  and  eet 
at  the  bottom,  and  to  place  a swing  bridge  over  the  same.  For  these  purposes  the  magistrates  and 
council  were  authorized  to  borrow  money  and  to  levy  certain  dues.  . 

These  improvements  were  effected ; and  the  river  was  maintained  by_  the  magistrates  anc  counci 
in  that  slate  until  the  year  1835,  at  which  time  the  debt  owing  by  the  river  to  the  corporation,  with 
accumulations  of  interest,  amounted  to  27,000/.  . . , 

In  1835,  another  Act  was  obtained  for  still  further  improving  the  river.  By  this  Act  the  n'a°a-e- 
ment  of  the  river  was  separated  from  the  corporation  affaiis,  hut  vested  in  the  magistrates  and  ow 
councillors  of  Paisley,  as  trustees  for  the  purposes  of  the  navigation.  The  trustees  were  authorised 
to  borrow  30,000/.  for  the  improvements:  and  the  debt  of  27,000/.  due  to  the  corporation  \\ as  Pos 
poned  to  the  said  sum  of  30,000/.  to  be  borrowed.  Under  this  new  Act  the  trustees  were  empowered 
to  deepen  the  river  to  12  feet  at  neap  tides,  to  widen  the  canal  to  50  feet  at  bottom,  and  86  at  top,  and 
to  take  down,  widen,  and  re-erect  the  drawbridge.  . , , 

These  further  improvements  were  commenced.  A steam-dredging  machine  was  obtained,  ana  con- 
siderable alteration  was  thereby  made  in  the  depth  of  the  river.  The  cut  or  canal  was am  ene  , an 
a handsome  iron  swing  bridge,  of  50  feet  span,  was  erected.  A new  quay  was  also  erected  in  Paisley. 

The  improvements  continued  to  progress  until  the  year  1841,  when  the  pecuniary  affairs  of  the  corpo- 
ration having  become  involved,  and  the  trustees  of  the  navigation  having  become  unable  to  meet  the 
demands  upon  them,  both  concerns  became  bankrupt.  At  the  stoppage  of  payments  in  1841,  it  was 
found  that  the  debts  incurred  for  the  improvements  under  the  Act  of  1835  amounted  to  2-, 000k 

In  1843,  an  Act  was  obtained  for  regulating  the  pecuniary  affairs  of  the  town  of  Paisley  , and  the 
management  and  direction  of  the  River  Cart  was  vested  in  a body  of  temporary  trustees,  tor  behoof  of 
the  creditors  upon  the  navi-ration.  Since  1841,  no  improvements  have  been  made  on  the  rit  er, 
except  certain  repairs  to  maintain  the  river  and  hanks.  The  present  depth  of  the  river  is  about  9 
feet  at  ordinary  spring  tides,  and  vessels  of  80  tons  burthen  navigate  it  up  to  the  <l,,a3  a ai(s^3- 
Prior  to  the  formation,  in  1836,  of  the  line  of  railway  running  from  Paisley  to  the  Clyde  at  Renfrew, 
and  particularly  prior  to  the  formation  of  the  Glasgow,  Paisley,  and  Greenock  Railway,  a very  con- 
siderable traffic  existed  in  the  conveyance  of  passengers,  by  small  boats,  to  the  steam-vessels  on  the 
Clyde,  and  a steam-boat  also  plied  on  the  Cart,  from  Paisley  to  the  watering-places  on  the  west  coast 
but  the  facility  given  to  passengers  by  these  lines  of  railway  entirely  superseded  the  passenger  traffic 
on  the  River  Cart.  The  dues  received  are  now  solely  from  goods,  consisting  of  a variety  of  articles. 

During  the  years  ending  May  28,  1845,  1846,  and  1847,  the  dues  were  farmed  out,  and  the  arrivals 
canv.ot  be  got;  but  the  following  table  shows  the  arrivals  and  tonnage  in  the  year  1844,  and  in  the 
months  of  June  and  July  last : — • . 
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River  Cart. 

Arrivals  during  year  ending  May  28,  1847  : — 
Vessels  . 747  Tonnage  . 23,676 

Rafts  . . 55  „ 2,211 


802  25,887 

Arrivals  during  the  months  of  June  and  July,  1847  : — 
June. 

Vessels  . 114  Tonnage  .3516 

Rafts.  . 5 „ 133 


119  3649 

July. 

Vessels  . 92  Tonnage  . 3095 

Rafts  . . 13  „ 3S9 


105 


3484 


June  and  July  together. 

Vessels  and  Rafts  . 224  Tonnage  . 7133 

Revenue  of  River  for  year  ending  November  30,  1844  . . £384  10  11^ 
„ as  rental  for  year  ending  May  28,  1S45  ....  411  0 0 

„ „ 1S46  ....  402  0 0 

„ „ 1847  ....  400  0 0 

Revenue  for  month  of  June,  1847  . £49  19  6£ 

„ „ July,  „ 62  16  3 


£112  15  9* 

550/.  to  600/.  expected  for  year  ending  May,  1848. 

The  trustees  have  not  to  complain  of  any  encroachment  on  the  line  of  the  river ; but  the  navigation 
is  much  hurt,  and  indeed  the  use  of  the  new  quay  is  nearly  totally  destroyed,  by  accumulations  of  seeds 
poured  into  the  river  from  flour  mills,  situated  above  the  town  of  Paisley,  and  out  of  the  jurisdiction  of 
the  trustees.  If  the  Tidal  Harbours  Commissioners  have  any  powers  to  prevent  such  an  evil,  they  are 
respectfully  requested  to  exercise  the  same. 

Robert  Wilson, 

Clerk  to  the  Trustees  of  the  River  Cart. 
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Printed  Queries  circulated  to  the  several  Ports  and  Harbours. 


No.  500. 
List  of  Printed 


1.  How  situated — in  a bay,  or  river,  or  open 

coast  ? 

2.  Sheltered,  or  exposed  to  what  winds? 

3.  Natural  or  artificial,  open,  bar,  pier,  or  tidal 

harbour  ? 

4.  Capacity,  cr  area  of  sheltered  anchorage  ? 

5.  Quality  of  holding  ground  ? General  depth 

of  water? 

6.  Area  above  two  fathoms,  three  fathoms,  &c. 

7.  Width  and  direction  of  entrance  or  entrances  ? 

8.  Depth  of  water  at  entrance  at  high  and  low- 

water  springs  ? 

9.  If  dry,  to  what  extent  from  the  pier-heads  ? 

10.  Rise  of  tide  at  springs  and  at  neaps,  and  at 

extreme  tides  ? 

11.  Time  of  high  water  on  full  and  change 

days  ? 

12.  Rale  of  current  or  stream  of  tide  ? and  the 

same  in  freshes  ? 

Capability. — Supplies. 

13.  Number  and  areas  of  wet  docks  or  float- 

ing basins?  Tidal  basins?  Width  of 
entrance  ? 

14.  Number  of  building  slips  and  patent  slips? 

15.  Number  of  graving  docks?  Width  of  dock- 

gates,  and  length  of  dock  ? 

16.  Extent  of  wharfage,  and  depth  along- 

side the  quay  ? Number  and  power  of 
cranes  ? 

17.  What  means  of  repairing  steam  machinery? 

18.  Number  of  men  employed  ship  building? 

19.  Supply  of  provisions — of  coal — of  water — of 

stores — of  masts  ? 

20.  Supply  of  coal  fit  for  steamers — at  what 

price?  How  readily? 

21.  Is  there  a low-water  pier  ? Is  there  a float- 

ing depot  of  steam  coal  ? 

22.  Is  fresh  water  abundaut  and  led  down  to  the 

quays  ? 

23.  Chief  traffic — foreign,  coasting,  inland  ? 

24.  Inland  communication — rivers,  canals,  rail- 

ways, roads? 

25.  Tonnage  belonging  to  the  port — sailing-ves- 

sels, steamers? 

20.  Steamers — 1st  class,  2nd  class,  tugs,  and 
firry  ? 

27.  What  the  tonnage  and  horse-power  of  each  ? 
2S.  Number  and  tonnage  of  all  arrivals  and  sail- 
ings in  the  year —distinguishing  foreign, 
coasting,  and  steamers  ? 

29.  Population  of  the  port? 

30.  Seafaring  population  — seamen,  coasters, 

fishermen,  boatmen? 

31.  Number  of  seamen  registered  ? 

32.  Do  the  masters  or  mates  of  ships  pass  any 

examination  ? 

33.  Is  such  an  examination  thought  desirable? 

Plans  and  Charts. 

34.  Recent  plans  of  the  port  — date,  scale, 

author  ? 

I 35.  Old  plans  — date,  scale,  author,  probable 
accuracy  ? 

36.  Any  plans  showing  projected  improvements  ? 

37.  Any  engineers’  or  other  reports  on  the  har- 

bour. 

35.  Best  charts  of  the  coast  ? Sailing  direc- 

tions? 

Engineering. 

39.  Present  state  of  the  harbour,  or  river  up  to 

the  first  bridge  ? 

40.  What  changes  have  taken  place  in  deepen- 

ing? 


41.  Changes  in  shoaling,  or  in  the  set  of  the  Quenes< 

tides? 

42.  Changes  owing  to  encroachments  or  natural 

causes  ? 

43.  Changes  by  the  removal  or  deposit  of  ballast 

or  shingle? 

44.  Changes  by  the  discharge  oi  sewers  or  drains 

of  factories  into  the  stream? 

45.  Changes  by  the  erection  of  piers,  weirs, 

bridges,  or  piles? 

46.  If  artificial,  by  what  authority  made  ? 

47.  Proposed  remedy  for  any  damage  caused  ? 

48.  Do  existing  laws  give  power  to  stop  and 

remedy  abuses. 

49.  Does  the  harbour  show  any  tendency  to  silt 

up?  At  what  rate? 

50.  If  a bar  form  across  the  mouth — is  it  of 

sand,  shingle,  clay,  or  rock?  Is  it  sta- 
tionary or  shifting  ? 

51.  What  power  of  sluicing  in  the  port  ? Does 

it  do  good  ? 

52.  Number  of  cubic  feet  of  water  per  minute, 

and  from  what  distance  procured  ? 

53.  With  what  success  is  it  used,  and  how  often 

required  ? 

54.  What  is  the  nature  of  the  bottom,  and  is 

dredging  of  any  efficacy  ? 

55.  Is  any  dredging  machine  in  use — of  what 

power  ? Length  of  ladders  ? 

56.  Number  of  tons  or  cubic  yards  dredged  up 

by  day — and  expense  per  ton  or  cubic 
yard,  including  the  cost  of  depositing  it? 

57.  Where  is  the  soil  removed  to? 

58.  Is  it  fit  for  ballast? 

59.  Quantity  of  ballast  annually  supplied,  and 

where  from  ? 

60.  Price  of  ballast  per  ton  ? Is  it  compulsory 

on  shipmasters  to  take  it  from  the  Harbour 
Trust? 

61.  Is  there  a ballast  quay? 

62.  Is  ballast  thrown  over  into  the  harbours  ? 

63.  Of  what  materials  are  the  piers  or  quays 

built?  Cost  of  stone  per  cubic  yard? 

64.  Of  what  stone,  and  is  it  bored  by  the  pholas, 

or  saxicava  rugosa,  or  any  other  animal  ? 

65.  What  is  the  average,  and  what  the  maxi- 

mum size  of  the  stones  used  in  the  con- 
struction of  the  quays  ? 

66.  Of  what  timber,  aud  is  it  bored  by  the 

teredo  navalis  or  any  other  worm  ? 

67.  Has  any  precaution  been  taken  against  it, 

and  with  what  success? 

63.  If  a river,  what  is  the  extent  of  its  basin  or 
country  drained  by  it? 

69.  Available  amount  of  river  back-water  ? 

70.  Amount  of  tidal  back-water  at  spring 

tides?  At  neap  tides? 

71.  Whole  area  of  navigable  river  at  high 

water  ? 

72.  Relative  area  at  high  and  low-water  springs  ? 

73.  How  high  up  is  the  tide  felt? 

74.  Has  the  rise  of  tide  been  measured  carefully 

at  different  points  up  the  river  ? 

75.  Are  these  points  referred  to  one  common 

datum  line  ? 

76.  Where  is  the  datum  or  zero  line,  and  how 

marked  ? 

77.  To  what  distance  from  its  mouth  is  the  river 

navigable  ? 

78.  What  distance  to  the  first  bridge  ? 

79.  Is  the  river  much  affected  by  freshes? 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


672 


APPENDIX  to  SECOND  REPORT  of  the  COMMISSIONERS, 


Apwwdix  C. 
Supplement. 

No.  500. 
List  of  Printed 
Queries. 


Government,  Lights,  &c. 

50.  Is  the  harbour  governed  by  trustees  or  com- 

missioners, or  by  whom  ? 

51.  What  their  names  and  occupations,  and  are 

they  resident  ? 

82.  Under  what  Acts  of  Parliament  ? 

53.  Expense  of  obtaining  the  Acts  of  Par- 

liament ? 

54.  Date  of  charter,  if  any? 

85.  What  authority  to  levy  dues? 

SG.  Any  exemption  from  dues  at  other  ports  ? 
S7-  Is  any  passing  toll  levied  ? 

58.  Qualification  necessary  for  a trustee  or  com- 

missioner? 

59.  Is  there  a resident  engineer,  harbour-mas- 

ter, or  deputy? 

Pilots,  Lights , < §-c. 

99.  Under  what  board  do  the  pilots  act  ? 

91.  Number  of  pilots  ? Sufficient  for  the  traffic? 

Charges  ? 

92.  Where  do  they  pass  their  examination? 

93  . Is  pilotage  compulsory  on  all  vessels? 

91.  Under  what  board  are  the  lights,  &c.  ? What 
light-dues  are  levied? 

95.  What  coast  or  harbour  lights  or  light  ves- 

sels ? 

96.  Do  they  burn  gas,  rape-seed  oil,  or  sperm 

oil  ? 

97.  What  is  the  number  of  burners,  and  the  an- 

nual expense  of  maintenance  ? 

98.  Are  there  sufficient  lights,  buoys,  beacons, 

and  sea  marks  ? 

Income  and  Expenditure.  1 

99.  Amount  of  revenue  of  port?  For  some 

years  back  ? 

100.  Distinguish  dues  on  shipping  from  dues  on 

goods? 

101.  Are  any  shore  dues  or  anchorage  dues  paid 

to  other  than  the  Harbour  Board  ? 

102.  Are  the  dues  applied  toother  purposes  than 

the  improvement  of  the  habour? 

103.  Is  there  any  debt?  what  interest  paid,  and 

to  whom  ? 

104.  Is  there  a sinking  fund,  and  is  it  annually 

increased  ? 

105.  Animal  expenditure, In  detail? 

106.  Is  any  annual  amount  expended  in  repairs 

and  improvements  ? 

107.  Total  amount  expended  in  improvements  ? 
10S.  Total  amount  empowered  to  be  raised  by  Act 

of  Parliament? 


Fisheries. 

109.  What  the  extent  and  value  of  the  river  and 

coast  fisheries  ? 

110.  Number  of  smacks  or  boats,  and  men  eni 

ployed  in  them  ? 

111.  Number  of  trawlers  and  liners? 

112.  Do  they  supply  the  poor  with  cheap  food? 

113.  Are  they  capable  of  extension  if  more 

capital  were  found  ? 

114.  Any  asylums  or  endowments  for  decayed 

fishermen  or  seamen  ? 

115.  Any  provision  for  pensioning  their  widows 

or  educating  their  children  ? 

Resources,  S,  c. 

116.  Is  land  to  be  had  easily  for  docks  or  slips  if 

required  ? 

117.  Are  there  quarries  of  building  stone  in  Uie 

neighbourhood,  and  what  are  the  largest 
blocks  that  can  be  procured  ? 

118.  What  is,  briefly,  the  geological  character 

of  the  country  around  ? Are  there  coal-pits 
or  mines? 

119.  Any  shingle  beaches  iu  the  vicinity  ? 

120.  Is  there  a life-boat,  or  rocket,  or  mortar,  in 

case  of  wreck  ? 

121.  Is  there  an  Admiralty  chart  agent  resident? 

122.  Is  a journal  kept  of  the  wind,  weather,  ba- 

rometer, wrecks,  &c.  ? 

123.  Is  there  a tide-scale?  Is  it  registered  daily, 

or  is  there  a self-registering  tide-gauge? 
A nd  is  this  accompanied  by  a barometric 
register  ? 

124.  Can  a ship  be  supplied  with  a chronometer 

near  at  hand  ? 

125.  Is  there  an  astronomical  clock,  or  the  means 

of  giving  time  to  ships  by  a time-ball? 

126.  What  distinguishing  lights  do  steamers 

carry  by  night? 

127.  Is  there  any  harbour  of  refuge  in  the  neigh- 

bourhood ? 

128.  Where  do  the  chief  wrecks  occur,  and  what 

the  cause  ? 

129.  Would  a public  local  inquiry  into  the 

cause  of  shipwrecks,  when  they  occur, 
tend  to  prevent  their  frequency? 

130.  Name  the  best  point  for  a harbour  of  refuge 

along  this  coast  ? 

131.  What  are  the  military  defences  of  the  har- 

bour ? 

132.  Suggest  any  works  for  improvement  of 

port  ? 

133.  Or  generally  for  the  benefit  of  navigation  in 

the  neighbourhood  ? 
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ABERDEEN : 

Present  Condition  of  Harbour : — 

This  port,  with  few  natural  advantages,  is  rapidly 
advancing  in  wealth  and  commercial  importance. 
Rep.  xxxi. — It  now  takes  rank,  in  point  of  revenue, 
as  the  second  port  of  Scotland,  and  has  some  of 
the  finest  steamers  in  the  United  Kingdom  plying 
between  Aberdeen  and  London,  ib. — Description  of 
the  north  pier,  Gibb,  271. — The  depth  of  water  at 
the  entrance  mainly  dependent  upon  the  natural 
discharge  of  the  river,  and  is  little  affected  by  tidal 
or  backwater,  Abernethy,  27 1 . — The  depth  at  the  bar 
at  high-water  springs  isover  21$  feet,  Morison,  272. 
— The  depth  of  water  alongside  the  wharfs,  19  feet 
at  ordinary  spring  tides,  ib.  271. — The  tide  (lows 
two  miles  up  the  Dee,  Abernethy.  271. — The  har- 
bour subject  to  considerable  swell  in  gales,  ib. — 
It  is  rendered  still  more  unquiet  by  the  rebound  of 
the  waves  from  the  south  pier  against  the  north 
capstan  point,  ib.— To  lessen  the  disturbance,  pro- 
jected the  slope  on  the  south  side  of  the  entrance,. 
ib.  ( See  Improvements).  Further  evidence  corro- 
borative of  the  roughness  of  water  in  the  harbour, 
and  approving  of  the  measures  proposed  to  mitigate 
the  evil,  Gibb,  271  ; Morison,  272. — Gravel  in  con- 
siderable quantities  is  brought  down  during  speats, 
causing  sand-banks  at  the  river’s  mouth,  Abernethy, 
271. 

Li//hts. — The  charge  for  maintaining  the  lights 
amounts  to  335/.  The  revenue  from  this  source  is 
30c/.,  Reid,  270. — Witness  has  charge  of  the  tidal 
light,  which  is  kindled  at  half  tide,  Morrison,  272. — 
Has  a tide-gauge,  but  knows  the  quantity  of  water 
in  the  harbour  without  it,  ib. — The  light  not  hoisted 
when  the  weather  is  such  as  to  render  it  dangerous 
for  a vessel  to  enter  the  port,  ib. 

Dredging. — The  harbour  has  been  dredged,  and 
the  stuff  deposited  in  the  gaps  of  the  banks  or 
sand-hills,  between  the  links  and  the  sea,  protecting 
them  from  the  encroachments  of  ihe  wind  and  sea, 
and  forming  valuable  ground,  Abernethy,  271. — 
The  expenses  iucurred  for  dredging  are  upwards  of 
1000/.  a- year,  Reid,  270. — The  steam  dredsre  is  of 
1 7-horse  power,  and  lifts  300  tons  of  soil  a-day,  at 
an  expense  of  4 $cZ.  per  ton,  Rep.  xxxii. 

Pilotage. — There  are  40  pilots  belonging  to  the 
port,  who  are  examined  by  the  Shipmasters’  So- 
ciety ; most  of  them  are  fishermen,  a few  are  sea- 
men, Morrison,  272. — They  are  paid  by  the  job ; 
every  vessel  must  take  a pilot  inwards,  ib. — The 
smallness  of  their  remuneration  complained  of,  ib. 

Management : — 

The  harbour  and  all  its  property  belong  to  the 
town  in  right  of  various  Charters,  confirmed  by  sub- 
sequent Acts  of  Parliament,  Angus,  269. — The  first 
Act  was  obtained  in  1773,  the  second  in  1795,  the 
third  in  1797,  the  fourth,  the  chief  Act  for  the  im- 
provement of  the  harbour,  in  1810,  ib. — In  1813  a 
supplemental  Act  was  obtained,  and  in  1829  an- 
other Act  for  continuing  the  improvements  accord- 
ing to  Telford's  plan,  ib. — The  last  Act  (1843), 
was  for  completing  the  improvements,  constructing 
a wet  dock,  and  various  other  works  now  in  progress 
* under  Abernethy,  the  resident  engineer,  ib. — Prior 
to  1829  the  management  of  the  harbour  was  vested 
in  the  magistrates  and  council,  ib. — The  harbour, 
under  the  Act  of  1843,  is  managed  by  31  commis- 
sioners, viz.  magistrates  and  town  council,  19 ; 
burgesses  of  guild,  9 ; and  members  of  incorporated 
trades,  3,  ib. — Qualification  of  commissioners  de- 
scribed, ib. — Twelve  commissioners  are  elected 
under  the  Act;  these  comprise  merchants,  ship- 
owners, &c.,  ib.  270. — (The  Tidal  Harbours  Com- 
missioners having  inspected  the  different  books, 
reported  them  to  be  kept  in  a very  satisfactory 
manner,  and  further  stated,  that  at  no  port  bad  the 
.queries  of  the  Commissioners  of  Inquiry  been  so 
well  answerea  as  the  returns  from  Aberdeen,  269.1 


Aberdeen — continued : 

Income,  Expenditure,  and  Debt : — 

Income- — The  income  of  the  port  has  considera- 
bly increased,  it  has  nearly  doubled  in  the  last  20 
years,  Reid,  269. — In  1810  the  income  amounted  to 
7214/.  11s.  Sd. ; in  1820,  to  9378/.  lls.  lid.:  in 
1830,  to  12,347/.  6s.  Id.;  in  1840, to  1 7.874/. 3s.  5d.; 
in  1845,  to  23,760/.  Ss.  Id.,  ib. ; and  in  1846, 
19,809/.,  Rep.  xxxi. — Account  of  income  under 
different  heads,  298. — The  income  in  1841  amounted 
to  22,356/.  Is.  ~d. : in  1842,  to  22,259/.  19s.  lie/.; 
and  1843,  to  28,783/.  8s.  2d.,  298 ; for  1844-5-6,  see 
Supp.  654. 

Expenditure. — In  1841,  amounted  to  21,843/. 

7s.  Id.;  in  1842,  to  19,586/.  13s.Hr/.;  and  in  1843, 
to  20,491/.  16s.  ‘id.,  Reid,  298. 

Debt. — The  debt  in  1810  was  only  29,000/. : it 
has  since  increased  to  186,676/.  5s.  in  1845,  Reid. 
270,  298 ; 217,909 /.  due  in  1846,  Rep.  xxxi. ; Supp. 
654. 

Shipping  and  Tonnage: — 

The  trade  of  the  port  amounts  to  322,000  tons,  of 
which  24,000  are  foreign  and  298,000  coasting, 
Reid,  270. — The  tonnage  belonging  to  the  port  is 
about  45,000  tons,  ib.—20i  sailing  vessels  belong 
to  the  port,  tonnage  38,062;  and  14  steamers, 
6438  tons,  ib.—  One  of  the  steamers  is  1100  tons 
burthen,  ib. — In  1820  the  arrivals  were  1500,  the 
tonnage  1-10,507;  in  1840  the  arrivals  were  2246, 
the  tonnasre  248,598;  in  1845  the  arrivals  were 
2234,  the  tonnasre  285.490,  ib.  In  1846,  the  arrivals 
were  2234  vessels  of  285,490  tons,  Rep.  xxxii. 

Improvements  Generally : — 

The  rights  of  the  salmon  fishers  a great  obstacle 
to  improvements  in  the  harbour,  Abernethy,  271. — 
Witness  is  a salmon  fisher,  and  does  not  consider 
that  the  projected  improvements  would  be  injurious 
to  the  fisheries,  A.  Hector,  272;  J.  Hector,  27-2. — 
The  diversion  of  the  stream  would  even  improve 
the  fishings,  as  it  would  afford  additional  means  of 
fasten int;  the  nets  which  at  present  are  much 
wanted,  A.  Hector,  272.— The  value  of  these  rights 
estimated  at  from  70,000/.  to  80,000/.,  Tome,  272. — 
Their  present  value  not  half  the  lowest  of  these 
sums,  Hector,  272. — They  are  worth  about  2000/. 
per  annum,  A.  Hector,  272;  J.  Hector,  272. 

Improvements  Effected  and  in  Progress:— 

Formerly  the  bar  was  nearly  dry  at  low  water, 
Abernethy,  270. — Has  seen  people  walk  across  the 
bar  at  the  mouth  of  the  harbour,  Morison,  272. — It  is 
now  almost  if  not  altogether  removed,  ib. — The 
channel  at  the  bar  has  been  deepened  three  feet, 
ib.  272. — The  north  pier  projected  and  built 
by  Smeaton  to  protect  the  entrance  from  being 
choked  up  with  sand,  and  to  carry  the  deposit 
brought  down  by  the  river  more  within  the  in- 
fluence of  the  tidal  current  so  as  to  ensure  its  being 
carried  awav,  ib.  270. — It  was  afterwards  extended 
by  Telford 'in  1810,  ib.—' The  embankment  from 
Point  Law  westward  carried  out  under  witness’s 
recommendation,  and  has  been  productive  of  con- 
siderable benefit,  ib.  271. — The  harbour  has  been 
considerably  widened,  ib.  2 70.— Statement  of  several 
works  effected  and  in  progress,  ib.  271.— Descrip- 
tion of  the  works  and  evidence  as  to  their  suffi- 
ciency, ib. — 1000  feet  of  new  wharfage  will  be  com- 
pleted in  April,  1847,  ib. — The  dock  will  be  com- 
pleted and  ready  for  the  reception  of  vessels  at  the 
end  of  the  year  1848.  It  will  contain  34  acres,  the 
lock  60  feet  wide,  250  feet  long  between  the  gates ; 
21  feet  water  on  the  sill,  the  single  entrance  70  feet 
wide,  ib.,  Rep.  xxxii. 

Lights. — -Leading  lights  were  erected  at  witness’s 
suggestion,  instead  of  a cast-iron  light-house,  as  at 
first  proposed,  Abernethy,  270. 

Improvements  Suggested : — 

To  remove  the  sand-banks, recommends  the  removal 
of  Abercrombie’s  Jetly,  Abernethy,  270. — Believes 
an  alteration  of  the  course  of  the  river  would  be 
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Aberdeen- — continued : 

Improvements  Suggested — continued : — 
attended  with  great  advantages,  ib.  271— It  would 
considerably  deepen  the  entrance  channel,/*. — Con- 
siders the  proposed  alteration  of  the  river  so  ad- 
vantageous that  the  obstructions  caused  by  the  right 
of  the  salmon  fishers  should  be  removed  by  pur- 
chase of  their  rights,  Gibb,  272. — Does  not  consider  ■ 
that  the  diversion  of  the  Dec  would  prove  injurious 
to  the  salmon  fisheries.  Hector , 272. — Approves  of 
the  proposed  diversion  of  the  river .Hadden,  272,  Rep. 
xvi. — By  this  diversion  they  will  gain  80  acres  of 
valuable  land,  and  at  the  same  lime  improve  the 
harbour,  Hadden , 272. — Projected  the  formation  of 
a paved  slope  on  the  south  side  of  the  harbour 
entrance,  Ahenwt.bg,  270. — This  work  would  be  of 
advantage,  Gibb,  271.— Slope  should  be  1 in  15,  ib. 

Breakwater.- — A breakwater  proposed  by  witness, 
giving  20  acres  of  good  and  safe  anchorage,  with  a 
depth  of  25  feet  at  low  water  ordinary  spring  tides, 
Abernethy , 271.— This  work  will  form  an  excellent 
harbour  of  refuge,  and  effectually  protect  the  present 
harbour  entrance,  ib. — The  “ Newcastle  ” schooner 
rode  at  anchor  in  a gale  for  24  hours  within  the 
space  proposed,  and  sunk  at  her  moorings,  such  the 
quality  of  holding  ground,  ib. — A number  of  vessels 
have  been  lost  near  the  harbour  mou  til,  which  might 
have  been  saved  if  the  breakwater  had  been  erected, 
ib. — Stones  for  the  breakwater  might  be  got  close 
at  hand,  ib. — The  harbour  funds  not  sufficient  at 
present  to  meet  the  cost  of  this  work,/*. — Considers 
that  it  ought  to  be  a national  work,  as  it  would  be 
productive  of  national  advantages,  ib. — Approves 
of  the  breakwater  as  proposed  by  Mr.  Abernethy, 
Gibb,  ib. — Several  vessels  have  been  wrecked  which 
would  have  been  saved  if  there  had  been  a break- 
water, Morison,  272, 

5 Time  Ball. — Considers  the  erection  of  a time  ball 
on  the  top  of  Marisclial  College  would  be  advan- 
tageous to  the  shipping,  M'GiUimay,  272 ; Berry, 
ib. 

Complaints : — 

No  complaints  have  been  received  relating  either 
to  harbour  dues  or  to  any  other  subject  connected 
with  the  port,  Reid,  270. — Merchants  have  com- 
plained that  they  have  been  compelled  to  pay  higher 
freights  from  their  vessels  getting  aground.  This 
will  be  avoided  when  the  dock  is  completed,  ib. — 
Repeated  complaints  have  been  made  of  the  un- 
even bottom  of  the  harbour ; these  mostly  como 
from  the  steam  companies  whose  vessels  have  fixed 
berths  dredged  to  receive  them,  Abernethy,  271. — 
These  complaints  will  be  obviated  by  the  wet  dock 
ib. 

Reports  of  Engineers,  §c. 

Smeaton,  on  improving  the  harbour,  273. — Rennio, 
on  the  same,  with  estimates,  275. — Telford,  on  the 
same,  with  estimates,  279. — Telford  and  Jessop,  on 
the  harbour,  280. — Walker,  on  the  harbour  and 
proposed  docks,  281. — Walker,  on  the  plan  of 
Hogarth,  Pirie.'and  Read,  on  the  proposed  improve- 
ments, 284. — Abernethy,  suggesting  construction  of 
wet  docks,  with  estimates,  2b6 — 289. — Abernethy 
and  Gibb,  on  the  proposed  wet  docks,  289. — Gibb, 
on  improving  the  harbour,  290. — Leslie,  on  turning 
the  course  of  the  Dee,  293. 

Miscellaneous  Papers : — 

Return  to  an  Order  of  House  of  Commons  of 
August,  1844,  272. — Report  of  Committee  of  Inha- 
bitants on  the  improvement  of  the  harbour,  294. — 
Return  of  receipt  of  customs’  duties  at  Aberdeen 
from  1805  to  1846. — Return  of  income  and  expen- 
diture in  1841,  1842,  and  1843,  298. 

ABERDOTTB, : 

Is  formed  by  a single  pier  on  the  west  side  of  the 
Dour  burn,  and  has  12  feet  of  water  at  spring  tides, 
Rep.xxiv. — 133  vessels,  of  9135  tous,  cleared  out  in 
1846,  laden  chiefly  with' coal,  ib. 

Income  and  Expenditure : — 

Income. — In  1842,  1041.  Is.  2$d. ; in  1843,  1091 
GW. ; and in  1844,  128*  3s.  8c*;  Glendinning,  154. 
—The  dues  are  collected  under  the  authority  of  a 
charter  granted  to  James  Earl  of  Morton,  in  1 704, 
which  was  ratified  by  Parliament  in  1705,  and  con- 
firmed by  successive  renewals,  and  now  vested  in 
the  present  Earl  of  Morton,  ib.  154,  Rep.  xxiv. ; for 
income  m 1844-5-6,  see  Supp.  656. 


Aberdouu — continued : 

Income  and  Expenditure — continued  : — 

Expenditure.— In  1842,  74*  16s.  Bd. ; in  is43 
45*  3s.  3d. ; and  in  1844,  13*  0s.  1 k*  ; Glendinning', 


ACKEEGILL : 

Goods  and  passengers  are  landed  at  this  place  when 
Wick  cannot  he  approached.  Medley,  373. — A low. 
water  pier  would  afford  great  accommodation  to 
passengers  anil  for  shipment  of  cattle,  Rep.  xli.-— 
The  bay  is  extensive,  and  has  excellent  anchorage, 
Medley,  373. — Has  seen  more  than  40  sail  at  one 

time  in  the  bay  during  westerly  gales,  ib. The 

large  number  of  vessels  taking  shelter  here,  and 
the  numerous  wrecks  on  ICciss  Sand,  show  the 
necessity  of  a pier  harbour,  ib.  — A lighthouse  about 
to  be  erected  at  Noss  Head,  Rep.  xli. 

ALLOA : 

Present  Condition  of  Harbour; — 

The  dock  and  quay  walls  of  this  port,  notwith- 
standing it  has  considerable  trade,  are  much  out  of 
repair,  and  are  falling  into  the  stream,  Rep.  xxii. 

Management : — 

Several  Acts  of  Parliament  have  been  passed 
granting  powers  to  raise  money  to  carry  out  im- 
provements, Jameson,  150-1. — The  Act  of  1786  the 
governing  Act  under  which  the  present  trustees 
act,  ib.  1 50. — This  Act  gave  more  extensive  powers 
to  levy  dues  and  to  improve  the  harbour,  ib. 

Income  and  Expendit  ure : — 

Income.  — In  1842,  G34*  12s.;  ia  1843, 

591*  19s.  2d. ; in  1844,  920*,  153;  and  in  1846, 
725*,  Rep.  xxii. ; for  1845-G,  see  Supp.  654.— 
Anchorage  dues  levied  under  the  20  of  Geo.  Ill, 
cap.  13,  and  the  duties  on  goods  under  the  43  of 
Geo.  III.,  cnp.  55,  103. 

Expenditure. — In  1842,  483*  10s.  (id. ; in  1843, 
GIG*  Gs.  Of*;  anil  in  1844,  911*  2,v.  3d.,  153. 

Shijtpmg  and.  Tonnage  : — 

The  arrivals  and  sailings  in  184G  were,  776  vessels 
of  51,115  tons,  of  which  137  vessels  wore  either 
foreign  or  colonial,  Hop.  xxii. 

Improvements  Effected: — 

A new  stone  pier  on  south  side  of  east  pier  built 
since  182G,  by  which  additional  accommodation  was 
obtained,  Jameson,  150. — The  harbour  has  been 
widened  and  land  purchased  on  the  south  side  of 
the  harbour  for  the  purpose  of  erecting  wharfs  and 
warehouses,  ib.  180. 

Imjjrovcmenls  Stiggested : — 

The  formation  of  a wet  dock  for  the  accommodation 
of  large  ships  and  vessels  belonging  to  tho  port  em- 
ployed in  tho  North  American  trade  much  desired 
by  the  trustees,  Jameson,  150. 


Reports  of  Engineers,  $ c. 

Stevenson  and  Bald,  on  the  formation  of  a wet  dock, 
and  estimate,  1820,  151. 


Complaints : — 

The  practice  of  ship-masters  throwing  their  ballast 
into  the  Forth  prevails  to  a considerable  extent,  anu 
is  very  generally  complained  of,  Jameson,  151. 
Extent  of  tho  evil  described,  ib. — Shoals  and  sand- 
banks have  increased  in  the  river  from  the  preva- 
lence of  this  injurious  practice.  Rep.  xxn. 


ANNAN: 

Description  of  the  harbour,  Rep.  lix.— A tree 
port,  with  a quay  partly  public  and  partly  P“Ja 
property,  Sawyer,  G13.  — A small  toll  on  7 
collected,  /*.— The  harbour  is  formed  by  the  sea- 
reach  of  the  river  Annan,  which  falls  into  tub 
Solway  Firth,  about  H mile  below  the  town,  sup- 
plement, 513.—A  mill-dam  dyke  crosses  the  r ver 
100  yards  below  the  bridge;  half  a mile 
down  the  south-eastern  bank  is  quayed  lor  a snw 
distance,/*.— At  this  spot  there  are  two  Plle-Je“ies' 
belonging  to  the  Steam-packet  Company  at  Annan, 
Waterfoot,  /*.  — The  tide  rises  here  20  feet  at 
springs,  and  flows  2 miles  above  Annan  ou«o  > • 
-Neap  tides  rise  to  14  feet,  ib.- A rockybarot 
freestone,  200  yards  in  extent,  crosses  t 


about  a ’mile  from  the  outfall  to  the  sea, 


up  to 


Vessels  drawing  12  feet  of  water  can  come  up 
the  jetty  at  Waterfoot  in  all  tides  at  half  ® ■' 

The  English  Channel  of  the  Solway  up  to  Jattf 
foot  is  well  lighted  and  buoyed,  ib,  Descup 
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Annan— continued : 

the  lights,  ib.— Some  buoys  might  be  placed  with 
advantage  at  the  entrance  of  the  river,  ib. — Thirty- 
one  sailing  vessels  belong  to  the  port,  of  2345  tons, 
ib. — The  arrivals  in  IMS  were  544  coasters,  57,550 
tons,  and  8 foreign  vessels  of  1427  Ions,  ib. — 
Evidence  as  to  trade,  population,  and  proposed 
railroad,  ib. ; for  income  in  1844-5-0,  see  Supp.654. 

ANSTRUTHER : 

Is  enclosed  by  north  and  south  piers,  with  an  en- 
trance 111  feet,  ltep.  xxv. — This  port  has  an  area 
of  six  acres.  It  is  of  insufficient,  depth,  having 
only  10  feet  alongside  the  pier,  ib. — The  arrivals  in 
1840  were  202  vessels  of  9710  tons,  ib. — 60  vessels 
of  3098  tons  belong  to  the  port,  ib. 

Management : — 

Vested  in  the  magistrates  and  Town  Council  by 
purchase  of  chartered  rights,  granted  to  the  An- 
struther  family  in  1504  and  1580,  Darcie,  103. 

Income  and  Expenditure: — 

Income. — In  1841,  101/. ; in  1842,  IGlZ. ; and  in 
1843,  172/.,  Darcie,  104;  for  1844-5-0,  see  Supp. 
050. 

Expenditure. — In  1841,  17/.  10s.;  in  18-12, 
20/.  10s. ; and  in  1843,  11/. ; Darcie,  104. 

Plans  and  Surveys : — 

A plan  of  the  harbour  was  made  several  years  since 
by  Mr.  Stevenson,  which,  ar  present,  is  in  possession 
of  the  engineer  of  the  Ho  aid  of  Fisheries,  Darcie 
164. 

ARBROATH: 

Present  Condition  of  Harbour: — 

The  area  of  the  old  inner  harbour  is  two  acres , of 
the  new  inner  harbour,  3 acres  ; of  the  new  outer 
harbour,  one  acre ; total,  six  acres,  or  seven  acres, 
including  the  outer  breakwater,  Leslie,  244,  ltep. 
xxix. — The  outer  entranco  is  100  feet  wide,  the  inner 
entrance  to  the  new  harbour  50  feet  wide,  and  to  the 
old  harbour  27  feet,  Leslie,  244. — The  wharfage  is 
800  yards  long,  Hi. — Without  the  harbour  a rocky 
llat,  dry  at  low  water,  extends  230  yards  to  low- 
water  mark,  ib. — At  a cable’s  length  from  this  il.  is 
18  feet  deep,  and  a quarter  of  a mile  further,  six 
fathoms  deep,  ib. — The  tides  rise  16  feet  in  springs 
and  U feet  in  neaps,  ib, — Vessels  once  inside  lie 
safely,  Kidd,  245. — The  deposit  in  the  harbour  is 
about  0 inches  per  annum,  Leslie,  244. 

Fishery. — The  while  fishery  is  extensive,  and 
employs 20 boats,  Macdonald,  244— The  sea-faring 
population  amount  altogether  to  about  820  persons, 
of  whom  300  are  employed  in  vessels  trading 
foreign,  400  in  coasters,  and  120  fishermen,  ib. — 
There  is  a patentslip,  three  building  yards,  with  five 
building  slips,  giving  employment  to  50  shipwrights, 
ib. — A railroad  communicates  with  Dundee,  Forfar, 
and  Aberdeen,  ib.— Supplies  of  all  sorts  of  pro- 
visions ; water  and  coal  are  abundant  and  cheap, 
ib. 

Obstructions. — The  Knuckle  Rock  and  Check 
Bush  are  two  dangerous  roclcs,  dry  at  very  low 
springs,  Leslie , 244. 

Pilotage. — There  are  20  pilots,  who  are  examined 
by  witness  and  licensed  by  the  trustees  ; they  are 
paid  by  the  job  and  not  by  salary,  Kidd,  245. 

Lights. — There  is  one  tide  light  at  the  pier  head ; 
it  is  only  shown  when  a vessel  is  off  the  port,  Kidd, 
245. 

Management :. — 

Prior  t.o  the  Act  of  2 Viet.,  cap.  16,  the  harbour 
was  governed  by  the  magistrates  and  Town  Council 
of  the  burgh  under  a charter  of  James  VI.,  and  its 
revenues  expended  for  watching,  lighting,  paving, 
&c..  Macdonald,  244. — The  new  Act  vested  the 
harbour  in  1!)  trustees  and  gave  power  to  raise 
50,000/.,  ib. — The  accounts  are  audited  by  an  inde- 
pendent auditor  appointed  for  the  purpose,  and 
an  abstract  printed  and  published  annually,  ib. — 
[The  Tidal  Harbours  Commissioner,  after  an  in- 
spection of  the  different  books,  reported  them  to  he 
properly  kept  and  in  good  order,  and  that  the 
manner  in  which  the  several  answers  to  the  printed 
queries  of  the  Commissioners  were  made  was  highly 
ci  editable  to  the  trustees,  ?/>.] 

Income,  Expenditure,  and  Debt: — 

Income.  — In  1845  the  revenue  amounted  to 
3271/.,  Macdonald,  244.— It  exceeded  the  income  of 
1844  by  335/.,  Kidd,  245.— Statement  of  the  shore 


Arbroath — continued : 

Income,  Expenditure,  and  Debt — continued : — 
dues  from  1727  to  1845,  ib.  251. — The  dues  are 
collected  under  2 Vic.  cap.  16,  ib.  252. — Account 
of  the  revenue  under  different  heads  in  1845 
and  1846 ; in  1841  the  income  amounted  to 
3346/.  I3.v.  8 el,  in  1842  to  2858/.  19s.  10r/.,  and  in 
1843  to  3050/,  15s.,  ib.  252. — In  1846  it  had  in- 
creased to  3,333/,  Rep.  xxix. 

Expenditure. — The  expenditure  amounted  in 
1841  to  1873/.  18s.  7 d.,  in  1842  to  2200/.  5s.  lid., 
and  in  1843  to  2555/.  12s.  lit/.,  ib. 252. 

Debt. — A debt  of  54,012/.  was  incurred  for  the 
improvements  in  tlie  harbour,  interest  for  half  of 
which  is  paid  at  the  late  of  5 per  cent.,  and  the 
other  half  at  4 per  cent,  to  the  creditors  in  the 
town,  who  came  forward  and  gave  their  personal 
guarantee  for  the  bank  credit  obtained  by  the 
trustees,  Macdonald,  244. — The  debt  due  on  the 
1st  January,  1846,  amounted  to  53,514/.,  252. 

Shipping  and  Tonnage : — 

In  1845,  the  arrivals  were  848,  vessels  of  which  79 
were  foreign,  Macdonald,  244. — Aggregate  tonnage 
47,607  tons,  ib.  244. — In  1846  the  tonnage  had  in- 
creased to  57,803  tons,  Rep.  xxix. 

Shipwrecks : — 

Statement  of  shipwrecks  in  the  vicinity  of  Arbroath 
from  1796  to  1845,  Macdonald,  250. — This  state- 
ment does  not  include  all  the  wrecks,  as  no  record 
is  kept,  onlytho.se  recollected  are  specified,  ib.  250. 

Plans  and  Surveys : — 

There  are  two  plans  of  Arbroath,  one  showing  the 
harbour  in  its  present  state,  and  tlie  other  the 
harbour  as  it  will  be  when  all  the  improvements  as 
sanctioned  by  Parliament  are  carried  out,  Mac- 
donald, 245. 

Improvements  Effected  and  in  Progress : — 

The  harbour  has  been  repaired  and  enlarged  under 
Mr.  Leslie,  a sea  wall,  a new  outer  harbour,  and 
other  works,  have  been  constructed,  giving  double 
tlie  former  accommodation  for  the  shipping  and 
trade,  Macdonald,  244. — 58,000/.  have  been  ex- 
pended since  1839,  in  improving  the  havbour,  ib. 
— The  harbour  has  been  greatly  improved  during 
the  last  ten  years,  Kidd,  245. — The  plans  of  im- 
provement are  far  from  being  completely  carried 
out,  Rep.  xxx. 

Improvements  Suggested: — 

Tlie  works  projected,  but  not  earned  out  from  want 
of  funds,  are,  converting  Ihe  old  harbour  into  a 
floating  basin,  removing  the  old  piers  and  deep- 
ening the  entrance,  liep.  xxx. — Deepening  the 
approaches  and  harbour  to  a depth  of  3 feet, 
which  is  generally  desired,  is  prevented  by  want 
of  funds,  Macdonald,  244;  Kidd,  245. — Deepen- 
ing the  entrance  of  the  utmost  importance,  and 
should  be  accomplished  at  almost  any  sacrifice, 
Leslie,  244 ; Rep.  xxx. — A channel  1 00  feet  wide  and 
3 feet  deep  for  230  yards  is  absolutely  necessary,  Les- 
lie, 244. — This  might  be  done  for  10,000/.,  and  as  it 
would  give  a depth  of  1 5 feet  at  the  enhance  at  high- 
water  springs  and  12  feet  at  neaps,  considers  it 
would  double  tbe  traffic  of  the  port,  ib.  245. — 
Unless  the  entrance  is  deepened  3 feet  the  expense 
already  incurred  will  be  comparatively  valueless, 
Kidd,  245. — The  outer  harbour  must  be  deepened, 
the  old  pier  removed,  and  the  new  middle  quay 
wall  built,  ib. — A sluice  introduced  into  the  new 
harbour  in  connexion  with  the  Brothok  would  help 
to  scour  away  the  silt,  ib. — The  aid  of  Government 
earnestly  desired  to  carry  out  the  projected  im- 
provements, as  the  increased  accommodation  would, 
increase  the  traffic,  and  thus  pay  off  the  debt, 
Macdonald,  244. 

Removal  of  Obstructions.— The  Knuckle  Rock 
and  Cheek  Bush,  two  dangerous  rocks,  dry  at  low 
springs,  should  eilher  he  blasted  away  or  have 
beacons  ou  them,  Leslie,  244 ; Rep.  xxix. 

Complaints: — 

No  written  complaints  have  been  received,  but 
many  verbal  complaints  have  been  made  to  the 
trustees  of  the  want  of  sufficient  depth  of  water, 
245. 

Miscellaneous  Papers 

Return  to  Order  of  the  House  of  Commons  of 
August,  1844,  245.  — Memorial  of  magistrates, 
&c.,  of  Arbroath  to  the  Lords  of  the  Treasury,  245. 

4 S 2 
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Arbroath — continued : 

Miscellaneous  Papers — continued : — 

— Memorials  of  harbour  trustees  lo  Tidal  Harbour 
Commissioners,  247-249.  — Leslie’s  estimate  for 
deepening  the  dock,  249. — Complaint  of  master  of 
the  barque  “ Hants  ” of  Aberdeen,  of  delay  in 
making  the  harbour  from  want  of  sufficient  depth  of 
water,  250. — Statement  of  shipwrecks  on  the  vi- 
cinity of  Arbroath,  from  1796  to  1845;  statement 
of  shore  dues  from  1727  to  1845,  251. 

ARDRISHAIG  AND  CRINAN  CANAL: 

Description  of  the  canal,  Rep.  xliv. 

Ardrishaig. — This  port  necessary  to  afford  shelter 
to  vessels  entering  and  departing  from  the  Crinan 
Canal,  Thomson,  3 78. — The  soulh  side  of  the  har- 
bour is  sheltered  by  a stone  pier,  extending  170 
yards  in  an  easterly  direction,  with  a harbour  light 
at  the  pier  head,  Rep.  xliv. — On  the  north  side  is  a 
steam-boat  pier,  45  yards  long,  ib. — It  is  the  most 
important  steam-boat  station  on  Lochfyne,  and  is 
also  much  frequented  in  the  season  by  the  fishing 
boats,  Thompson,  378. — -Wharfage  accommodation 
complained  of  as  insufficient,  to.  379. — The  har- 
bour should  be  deepened  and  the  breakwater  ex- 
tended, ib. 

Crinan. — The  western  extremity  of  the  canal, 
besides  the  canal  traffic,  is  becoming  a station  of 
growing  importance  for  steamers,  Thomson,  379. 
— The  want  of  accommodation  at  this  place  also 
complained  of,  ib. — A breakwater  for  shelter  and 
wharfage  ground  are  much  wanted,  ib..  Rep.  xlv. 

Income,  Expenditure  and  Debt : — 

Income. — In  1842,  3962.  13s.  5 d.\  in  1843, 
472 1. 6s.  Id. ; and  in  1844,  3532. 11s.  9 id.,  Thomson , 
378  ; for  1844-5-6,  see  p.  G56. — The  dues  are  levied 
by  the  Caledonian  Canal  Commissioners,  under  the 
authority  of  the  Crinan  Canal  Act,  ib.  378. 

Expenditure. — In  1842,  1162.  Is.  11(2. ; in  1843, 
5992.  6s.  9 d. ; and  in  1844,  4242.  3s.  4&2.,  Thomson, 
378. 

Debt. — Was  contracted  for  building  the  steam- 
boat pier,  in  1836,  Thomson,  379. — Amount  due 
January  7,  1846,  15912.,  ib. 

ARDROSSAN : 

Descriptive  statement  of  the  formation  and  pro- 
gress of  the  harbour  of  Ardrossan,  519. — Further 
statement  respecting  capabilities  of  the  harbour, 
524. — Present  state  of  the  harbour,  Rep.  liv. 

Income  and  Expenditure : — 

Income.  — In  1842,  8552.  16s.  llj<2. ; in  1843, 
7022.  5s.  1 id.;  and  in  1844,  8632.  13s.  Sid.,  John- 
ston, 533;  for  1845-6,  see  p.  656. — The  dues  are 
levied  under  5 Vic.,  cap.  62,  ib.  533. 

Expenditure. — In  1842,  98-22.  7s.  lief. ; in  1843, 
803 2.  Os.  l(ld. ; and  in  1844,  7092.  8s.  ll\d.,  John- 
ston, 533. 

Reports  of  Engineers,  fcc. : — 

Jessop,  on  the  extension  of  the  pier,  and  estimate 
1808,  523.; — Telford,  on  the  best  means  of  obtaining 
an  extensive  and  commodious  harbour  at  Ardros- 
san, 1812,  525.— Rennie,  on  the  state  and  capa- 
bilities of  the  harbour,  1811,  524.— Walker,  on  the 
same,  1839,  526.— Moffatt,  on  the  capabilities  of 
the  harbour  after  completion  of  the  works  in  pro- 
gress, 1844,  529.— Extracts  from  Grainger’s  and 
Miller’s  reports  on  the  expense  of  forming  docks 
and  wharfs,  1839,  529. 

ARGYLL  CANAL: 

Description  of  the  canal,  Rep.  xlvi.— Report  by 
Captain  Sir  Edward  Belcher,  R.N.,  dated  1847,  on 
the  proposed  Argyll  Canal  uniting  East  and  West 
Lochs,  Tarbert,  64o. 

ARRAN,  ISLE  OF: 

Description  of  the  harbours,  Rep.  xlvii. 

AVOCH,  OR  AtTCH : 

Has  a small  pier  harbour,  sheltered  by  a break- 
water to  the  eastward,  built  in  1814  at  a cost  of 
10562.,  Rep.  xxxviii. 

AYR: 

Present  Condition  of  Harbour: — 

Is  formed  by  the  mouth  of  the  river,  which  falls 
into  the  sea,  between  piers,  having  the  entrance 
sheltered  by  a detached  rubble-stone  breakwater, 
with  an  opening  320  feet  wide,  Rep.  IvL— The  bar 
(of  sand),  has  15  feet  water  over  it  at  high-water 


Ayr — continued: 

Present  Condition  of  Harbour — continued : 

springs,  ib.— The  banks  of  the  river  are  quaved 
on  each  side  from  the  bridge  seaward,  and  affords 
1200  yards  of  wharfage,  ib.— The  south  quay  was 
originally  built  in  1772,  Alexander,  542.  — The 
north  pier  was  extended  in  1800,  ib.— The  south 
pier  was  rebuilt  about  20  years  since,  ib.— Con- 
siders that  the  piers  answer  the  purpose  lor  which 
they  were  built,  ib. — The  old  quay  walls  are  in  a 
very  dilapidated  state,  ib.— The  stones  of  which 
it  is  built  are  too  small,  ib. — The  freshets,  which 
come  very  rapidly,  have  undermined  the  walls,  ib. 
— The  breakwater  is  400  feet  long;  it  was  laid 
down  in  1836,  to  enable  vessels  to  lie  more  easily 
in  the  harbour  in  certain  winds,  ib. — It  is  built  of 
rubble  stones,  but  not  faced  on  the  inside  as  in- 
tended, ib. — It  is  up  to  high  water  at  common 
tides,  but.  is  not  high  enough;  the  swell  comes 
over  it,  ib. — Stones  are  occasionally  thrown  down 
on  the  inside  in  severe  gales,  ib. — It  should  be 
completed  to  make  it  fully  serviceable,  ib. — 
Freshes  run  at  the  rate  of  five  or  six  knots  an 
hour,  Young,  543. — It  is  now  5 feet  deep  at  low 
water  over  the  bar,  Alexander,  542. — This  depth 
has  been  obtained  by  dredging,  ib. — The  depth  in 
the  harbour  is  very  irregular,  ib. — It  has  been  in- 
creased from  2 j feet  to  3 feet  by  dredging,  Young, 
543. — Evidence  as  to  currents  and  the  set  of  the 
tide,  ib. ; Ilighet,  543. — The  tide  flows  as  far  as 
the  Ayr  mill-dam  dyke,  or  about  half  a mile, 
M'Clelland,  542. — The  harbour  is  easy  to  lake  in 
a gale,  Young,  543. — The  entrance  is  320  feet  wide 
between  the  south  pier  and  the  head  of  the  break- 
water, Alexander,  542. — There  is  good  holding- 
ground  in  the  bay  a mile  and  a half  off,  Young , 
543. — There  are  three  cranes  ; one  to  lift,  six  tons, 
the  others  three  tons,  ib.  542. — The  patent  slip 
proved  for  vessels  of  400  tons,  although  larger  ones 
could  be  taken  up,  Gensmell,  542. — It  has  been 
found  a great  accommodation,  ib. — There  is  one 
building  yard ; the  largest  vessels  built  there  are 
about  GOO  tons  burthen,  ib.— The  export  trade  is 
chiefly  in  coal  and  freestone,  Young,  543. — The 
trade  of  the  port  is  increasing  in  consequence  of 
the  railway,  Highel,  543. — Some  vessels  now  fre- 
quenting the  port  are  so  large  as  occasionally  to 
be  compelled  to  discharge  part  of  their  cargoes 
before  they  can  get  in,  ib. 

Pilotage. — Pilots  are  licensed  and  examined  by 
the  trustees,  Wilson,  540. — They  are  paid  by  sala- 
ries, Gray,  541. — Pilotage  compulsory  on  all  ves- 
sels above  50  tons,  ib.  541. — A surplus  of  about 
1002.  a-year  remains  after  paying  the  expenses,  ib. 
— There  are  five  pilots ; they  do  not  complain  of 
their  pay  being  insufficient,  Highet,  543. 

Lights,  Buoi/s,  and  Beacons. — The  lighthouses 
built  and  lighted  by  the  trustees,  Gray,  541. — They 
are  never  visited  by  the  Commissioners  of  Northern 
Lights,  ib. — The  harbour  light  is  shown  all  night; 
the  tide  light  from  half  flood  to  half  ebb,  Young , 

543.  — The  lights  kept  by  one  of  the  pilots,  ib.— 
Ascertains  the  tide  by  a tide  mark,  ib.— [The 
Tidal  Harbour  Commissioner  considers  this  not 
sufficient ; recommends  a float  to  be  kept  inside 
the  lighthouse,  543.] — Half-tides  shown  by  a flag 
by  day,  Young,  543. — Has  frequently  been  per- 
plexed by  the  lights  from  the  lime-kilns,  Shelly, 

544.  — Considers  there  are  plenty  of  buoys,  Young, 
543. 

Dredging. — A steam- dredge  was  procured  in 
1837,  at  a cost  of  14002.,  Alexander,  542. — It  is 
only  of  8-horse  power ; it  is  useful  but  not  suffi- 
cient. ib.  542. — One  of  20-horse  power  is  wanted, 
ib. — In  sand  the  dredge  can  work  only  94  feet 
deep,  but  in  gravel  104  feet,  ib. — It  can  only  be 
worked  from  half-ebb  to  halt-flood  in  smooth 
water,  ib. — Dredging  costs  5 d.  per  ton,  ib.— The 
stuff  raised  is  thrown  into  the  North  Bay,  ib-  543. 
— There  is  no  probability  of  its  coming  back,  ib. 

The  Bar. — The  bar  is  of  sand ; it  is  reformed  at 
every  fresh,  both  in  summer  and  winter,  Alexander, 
542. — Sometimes  as  much  as  3 feet,  or  10,000  tons 
of  shingle,  have  been  deposited  on  the  bar  in  the 
course  of  one  winter,  ib. — The  banks  of  the  Ayr 
are  mostly  of  sand  and  shingle,  which  the  freshes 
undermine  and  carry  away,  ib. — South-west  winds 
aid  in  clearing  the  bar,  sweeping  the  sand  into 
the  north  bay,  ib. — Believes  that  clay  is  below  the 
sand  on  the  bar,  ib. — The  bar  is  about  100  yards 
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Ayr — continued : 

Present  Condition  of  Harbour — continued : — 
across,  ib. — The  channel  is  not  more  than  20  or  30 
wide,  ib. — It  cannot  be  kept  clean  without  dredg- 
ing, ib. 

Obstructions. — Boulders. — Opposite  the  new 
quay  there  are  several  large  boulders  in  the  river; 
some  of  them  2&  tons  weight,  Alexander,  543. — A 
diving-bell  is  wanted  to  lift  them,  ib. — Vessels  fre- 
quently strained  on  the  stones  after  heavy  freshes, 
Shelly,  544. — Mill-dam  Dyke. — This  dyke  is  be- 
tween 8 and  I)  feet  above  the  level  of  the  bed  of 
the  river,  Ml  Clelland,  542. — The  dykes  are  im- 
pediments to  the  flow  of  the  tide  upwards,  ib. 

Management : — 

The  Act.  of  1835  the  governing  Act,  Wilson,  540. 
— This  Act  repealed  the  57  of  Geo.  III.,  ib. — The 
harbour  formerly  managed  by  the  magistrates  and 
Town  Council  under  their  charters  of  1165  and 
' 1265,  ib. — There  are  twenty-four  trustees,  seven  of 

whom  are  ship-owners,  but  none  are  sailors,  ib. — 
Considers  twenty-four  trustees  too  many,  and  that 
theBoard  wouldbe  more  effective  with  one-half  that 
number,  Miller , 544. — Trustees  are  empowered  to 
raise  10,000/.,  Wilson , 540. — Power  of  trustees  in- 
effectual to  prevent  nuisances,  ib. — They  have  no 
power  to  improve  above  the  bridge,  ib. — Difficulty 
of  getting  qualified  parties  to  take  an  interest  in 
the  affairs  of  the  harbour,  Miller,  544. — Juris- 
diction of  trustees  extends  350  yards  north  and 
south  of  the  harbour,  ib.  540. — Quarterly  reports 
made  by  resident  engineer,  pilot,  and  treasurer,  ib. 
— The  accounts  are  duly  and  regularly  audited,  and 
are  kept  in  the  Custom  House  open  to  inspection, 
Gray,  541. — [The  different  books  examined  by 
Tidal  Harbours  Commissioner,  who  suggested  cer- 
tain improvements  in  respect,  to  the  signatures  to 
be  affixed  to  the  accounts;  and,  with  this  excep- 
tion, approved  of  the  manner  in  which  they  were 
kept,  ib.} 

Income,  Expenditure,  and  Debt : — 

Income.  — In  1842,  160(1/.  12s.  5 d..  \ 1843, 
14021.  is.  8rf.,  and  in  1844,  1027/.  l-ls.  3id.,  554 ; 
for  1844-5-6,  see  Supp.  654. — The  dues  are  levied 
under  the  authority  of  the  Act  of  1835,  ib. — The 
tonnage  dues  are  charged  considerably  less  than 
allowed  by  the  Act,  ib. — Evidence  as  to  dues,  &c., 
Gray,  540. 

Expenditure. — In  1842,  1594/.  1 Is.  3lrf. ; in  1843, 
1406/.  2s.  9 id.,  and  in  1844,  1627/.  16s.  3d,  554.— 
The  expenditure  for  salaries  about  125/.  a-year,  and 
dredging  about  300/.  a-year,  Gray,  541. — The  great 
bulk  of  the  funds  laid  out  in  improvements,  ib. 

Debt. — The  amount  due  on  1st  January,  1846, 
was  2171/.,  554;  Gray,  541  ; 5 per  cent,  interest 
is  paid  for  it,  ib. — Amount  due  1st  January,  1847, 
1929/-,  Rep.  lvi. 

Shipping  and  Tonnage : — 

The  trade  of  the  port  is  greatly  on  the  increase, 
Young,  543. — Upwards  of  1000  coasters  and  18 
foreigners  arrived  in  one  year,  ib. — The  arrivals 
and  sailings  in  1846  were  2366  vessels  of  135,393 
tons;  of  these  28  vessels  of  5915  tons  were  either 
foreign  or  colonial,  Rep.  lvi. 

Improvements  Effected  and  in  Progress: — 

A new  quay  150  feet  long  was  built  in  1845,  at  a 
cost  of  600/.,  Alexander,  542. — The  depth  of  water 
increased  from  2 to  3 feet,  by  dredging,  Young, 
543. 

Improvements  Suggested: — 

The  completion  of  the  breakwater,  the  construction 
of  pools  to  enable  steamers  and  sailing  vessels  to 
lie  afloat  secure  from  freshes,  and  the  improvement 
of  the  bottom  of  the  harbour,  are  the  different  im- 
provements recommended,  Alexander,  542. — The 
removal  of  the  boulders  by  a diving-bell  a neces- 
sary step  towards  improving  the  harbour,  McClel- 
land, 542. — Completing  the  breakwater  would  be  a 
great  benefit,  Young,  543  ; Highet,  ib-.  Rep.  lvi. — A 
wet  dock  is  much  wanted  for  timber  vessels  and 
, coasters,  Young,  543. — Docks  on  both  sides  of  the 
harbour  are  required,  ib. — The  removal  ofthe  Mill 
Dam  Dyke,  which  would  enable  the  tide  to  flow  a 
mile  further,  would  tend  to  improve  the  harbour, 
M-Clelland , 542. — Increased  depth  of  water.in  the 
haibour  might  be  obtained  by  further  application 
of  the  dredge,  Young,  543. — More  quayage  is 
wanted  on  both  sides,  ib. ; Highet , ib. — A diving- 
bell  very  much  wanted,  ib. 


Ayr — continued  : 

Complaints : — 

Complaints  are  frequently  made  that  sand  and 
rubbish  are  constantly  thrown  into  the  river  at 
various  parts  of  its  course,  Wilson,  540;  McClel- 
land, ib. — Insufficiency  of  accommodation  at  the 
quay,  Alexander,  542. — The  wharfage  frequently  so 
. taken  up  that  vessels  had  to  lie  three  abreast, 
McClelland,  ib. ; Young,  543. — Sometimes  50  or  60 
vessels  are  in  at  one  time  lying  four  abreast,  ib.. 
Rep.  lvi. — Exemption  of  coal  and  freestone  from 
duty  complained  of,  Gray , 540;  M‘ Clelland,  541  ; 
Paul,  ib. ; Highet,  543 ; Miller,  544. — Cause  of  this 
exemption  staled,  M‘  Clelland,  541  ; Miller,  ib. — A 
rate  of  id.  per  ton  on  these  articles  would  bring 
between  800/.  and  900/.  a-year  to  the  harbour 
funds,  ib.  544. 

Miscellaneous  Papers: — 

Return  by  trustees  of  maps,  plans,  &c.,  545. — 
Protest  against  a rate  on  coal,  1842,  551. — State- 
ment relative  to  the  haibour,  Gordon,  184G,  652. 
Reports  of  Engineers : — 

On  the  improvement  of  the  harbour,  Smeaton, 
1772,  545  ; Stevenson,  1830,  549. — On  extending 
the  piers  and  making  a wet  dock,  ib.  1805,  547; 
ib.  1806,  548. — On  the  harbour  lights,  ib.  1841, 
550. — On  the  choice  of  a site  for  proposed  dock 
and  estimate,  ib.  1846,  552. 

BALDOON : 

The  property  of  the  Earl  of  Galloway,  McMillan, 
595. 

Income  and  Expenditure : — 

Income. — From  May  2,  1842,  to  November  22, 
1844,  27/.  Os.  10rf.,  McMillan,  595  ; for  1845-6,  see 
p.  654. — Arising  from  dues  at  id.  per  ton  register, 
ib. 

Expenditure. — From  May  2,  1842,  to  November 
22,  1844,  52/.  7 S.  id.,  McMillan,  695. 

BALXKTEAED : 

Three  miles  eastward  of  Invergordon ; has  a land- 
ing pier  for  the  district  nearly  100  yards  long; 
built  in  1820  at  a cost  of  2400/.,  Rep.  xxxviii. 

B ALLAN  TRAE  i 

Description  of  tlie  harbour,  Rep.  lvi. — There  is  no 
pier  at  this  place,  although  a jutting  rock  under 
which  vessels  come  in  affords  great  facilities  for 
erecting  a harbour,  Guthrie,  555. — The  Fishery 
Board  have  a plan  of  a harbour  to  cost  4,800/., 
and  will  advance  half  that  sum  if  the  fishers  and 
others  locally  interested  will  raise  the  other  portion, 
ib. — It  is  feared  that  the  money  cannot  be  raised, 
ib. — A harbour  at  this  place  would  be  very  useful 
to  the  fisheries  as  well  as  to  the  trade  of  the 
adjoining  country,  ib.  .*  . 

Ballast  : — 

Injurious  discharge  of,  in  harbours  and  rivers,  Alloa, 
Rep.  xxii. — Stromness,  ib.  xli. — General  remarks 
thereon,  ib.  lx. 

BALMERINO : 

Income  and  Expenditure : — 

Income. — In  1841, 9Z.7s.7c/.;  in  1842, 13Z.12s.10rf. ; 
and  in  1843,  14/.  17s.  Id.,  Rentoul,  172  ; for  1844- 
5-6,  see  p.  656.— The  dues  levied  under  authority 
granted  by  the  Barons  ofthe  Exchequer,  in  1755, 
to  the  predecessor  of  the  present  proprietor,  ib. 

Expenditure— la  1841, 19s.  6rf.;  in  1842,  1/.  1 5s.; 
and  in  1843,  2 /.  5s.,  Rentoul,  172. 

BANFF: 

Present  Condition  of  Harbour  ;— 

This  harbour  has  not  been  benefited  by  the  different 
attempts  to  overcome  the  evils  attending  its  posi- 
tion Rep.  xxxiv. — It  consists  of  an  outer  and  inner 
basin,  having  an  area  of  about  4 acres  enclosed 
by  piers,  Rep.  ib. — Makeshifts  have  been  adopted 
from  timo  to  time  as  any  one  defect  became  more 
prominent  than  another,  until  the  interior  has 
become  a labyrinth  of  stone  walls,  ib. — A shallow 
bay  a river  bringing  down  large  quantities  of  sand, 
and  exposure  to  north-easterly  gales,  are  the 
natural  difficulties  to  overcome  in  improving  the 
harbour,  ib.— The  arrivals  in  1846  were  190  vessels 
of  11,560  tons,  ib. — The  tonnage  belonging  to  the 
port,  111  vessels  of  8714  tons,  ib. 

Management , , , . . , 

This  haibour  is  managed  by  trustees  acting  under 
the  Improvement  Act  of  1840,  Smith,  332. 
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Banff — continued : 

Income , Expenditure,  and  Debt : — 

Income.  — In  1841,  800/.  12.9.  2d.;  in  1S42, 
745/.  Is.  8d.‘,  and  in  1843,  705/.  10s.  Sd.,  Smith, 
335  — In  1846,  830/.,  Rep.  xxxv. 

Expenditure. — In  1841,  584/.  17s.  8 f/. ; in  1842, 
585/.  7s.  0 id.;  and  in  1843,  440/.  3s.  Sid,  Smith, 
335.— 8071/.,  Rep.  xxxv. 

J Debt. — Amount  due  on  January  1,  1846,  8201/., 
Smith,  33  j. 

Improvements  Suggested: — 

An  entrance  by  a bold  cut  through  the? roelcs  to 
N.W.  the  best  remedy  for  existing  evils.  Rep.  xxxv. 
— Want  of  funds  prevents  this  from  being  clone, 
ib. — The  best  steps  now  to  be  taken  to  improve  the 
harbour  are  to  close  up  the  entrance  to  the  new 
harbour ; deepen  and  improve  the  entrance  to  the 
old  harbour,  and  open  a communication  between 
them ; shorten  the  central  quay,  and  remove  one 
or  both  of  the  small  jetties,  and  make  a beaching 
place  at  the  upper  end  of  the  old  basin ; deepen  the 
channel  and  harbour  generally,  and  blast  away  Ihe 
Bobby  Leel  Rock,  Ui. — Suggestions  as  to  altering 
the  course  of  the  Dovern,  ib. 

Miscellaneous  Papers : — 

Memorial  on  damage  done  by  storm,  Robinson,  332. 
Refusal  of  Government  to  advance  public  money  to 
complete  the  works,  Harrison,  333., 

Reports  of  Engineers, , %'c.: — 

Telford  on  the  damage  by  the  storm  to  the  works 
at  Banff,  with  estimates,  333. — Breraner,  on  repair- 
ing the  breakwater ; Bremner,  on  the  harbour,  334. 
— Abernethy,  on  improving  the  harbours,  withesti- 
mate,  334. 

EA2L0CHAN: 

No  dues  collected,  HP  Adam,  596. — In  1345  the  in- 
come from  dues  or 'shipping  amounted  to  4/.  9s.  8c/. ; 
and  in  1846  to  9/.  13s._7</.,  Supp.  654,  655. 

Beacons  and  Buoys  : — 

Want  of— Coast  of  Inverness,  Rep.  xxxvii. 

BESVilCK-ON-TW USD  : 

Present  Condition  of  Harbour : — 

The  harbour  is  formed  by  the  outlet  of  the  Tweed, 
which  falls  into  the  sea  a mile  below  the  bridge, 
between  a stone-pier  on  the  north  and  a long  low 
sandy  spit,  serving  as  a natural  breakwater  on  the 
south,  Rep.  xx.  The  entrance  is  120  yards  wide, 
•with  a depth  over  a rocky  bar  of  4 feet  at  low  water 
and  1 9 feet  at  high  water  spring  tides,  ib. — Further 
description  of  the  harbour,  Pattison,  1 16. — The  pier 
is  founded  on  rock  and  on  piles,  and  built  of 
sandstone,  Thompson,  116. — It  is  an  upright  pier, 
2500  feet  long ; was  completed  in  1622,  at  an  ex- 
pense of  72,000/.,  ib. — The  foundations  are  not  deep 
enough  to  allow  of  deepening  the  harbour  without 
being  secured,  ib. — The  stones  of  the  parapet  wall 
were  originally  too  light,  and  many  of  them  have 
been  washed  into  the  sea,  Pattison,  116. — There 
are  at  present  several  stones  loose  on  the  face  of 
Ihe  pier,  which  require  immediate  repair,  ib. — 
Does  not  consider  the  bridge  injurious,  ib. — The 
tide  Hows  as  far  as  Norham  Castle,  eight  miles 
above  the  bridge,  ib. — Freshes  cause  much  damage, 
occasionally  bringing  down  '.trees  and  stones  into 
the  harbour,  ib.  115.— From  40  to  50  vessels  lie  in 
the  river,  Thompson,  116. — Boundary  of  the  har- 
bour described,  Pattison,  116.—' Witness,  11  years 
since,  lay  afloat  in  a cutter  drawing  13  feet  of  water, 
where  at  present  there  are  not  6 feet,  Swinhoe,  117. 
—The  depth  of  water  over  the  bar  has  not  altered, 
ib.— Does  not  think  the  Shad  is  lower  than  for- 
merly, Wood,  117. — The  Shad  is  certainly  higher 
than  formerly,  Lindsay,  117. — Pilot  boats  formerly 
could  cross  the  Shad,  which  they  cannot  do  now, 
ib. — The  rental  of  the  fisheries  in  the  Tweed  esti- 
mated at  about  S000Z.,  118. 

Pilotage.— Pilots  examined  licensed  by  Commis- 
sioners, Pattison,  115. — Some  have  been  suspended 
for  misconduct,  but  no  complaints  have  been  made 
respecting  their  qualification,  ib. — There  are  12 
pilots  belonging  to  the  port.  Wood,  117. 

Lights. — The  light-house  on  the  pier  shows  a 
fixed  light  and  a tidal  light,  when  there  is  a depth 
of  10  feet  of  water  on  the  bar,  Pattison,  116. 

Life  Boat. — Was  purchased  11  years  since,  but 
has  never  been  used,  Hay,  117. — Believes  that  it  is 
in  good  repair,  ib. — The  bull  of  the  boat  was  perfo- 
rated by  a pistol  bullet  shotthrough  the  door  of  the 
store-house  in  which  it  is  kept,  Weatherhead,  117. 


Berwi  cic-on-Tweed — con  tinued : 

Management : — 

Previous  to  1808  the  harbour  was  under  the 
control  of  the  corporation,  Pattison,  1 1 5. — At  that 
date  it  was  transferred  to  eighteen  Commissioners, 
appointed  under  the  Act,  ib. — The  existing  Com- 
missioners are  only  fifteen  in  number;  of  these 
three  live  at  a distance;  none  are  sailors,  ib.~l 
Meetings  are  held  monthly,  oftener,  if  neeessarv, 
and  minutes  of  proceedings  kept,  ib. — [The  Tidal 
Harbours  Commissioner  having  inspected  the 
Minute  Book,  detected  an  important  omission,  iA.] 
— Never  heard  any  complaints  of  the  constitution 
of  the  Board,  ib. — Power  to  borrow  money  for  public 
improvements  under  the  governing  Act  not  re- 
stricted to  any  amount,  ib. — [The  Tidal  Harbours 
Commissioner  adverted  to  the  manner  in  which 
Ihe  accounts  were  kept,  stating  that  they  were  not 
sufficiently  explicit,  and  recommended  certain  im- 
provements in  classifying  the  different  items,  115- 
117]. — The  town  council  have  applied  for  a more 
explicit  and  detailed  statement  of  accounts,  but 
have  no  power  to  enforce  its  production,  Robertson, 
117. 

Income,  Expenditure,  and  Debt: — 

Income. — The  income  has  considerably  increased 
in  the  last  twenty  years,  Thompson,  115. — In  1810 
the  income  amounted  to  2545/.;  in  1846  it  had 
increased  to  3239/.,  ib. — Account  of  the  income, 
under  different  heads,  in  the  years  1 842  to  1 846,  13s. 
— In  1846  the  revenue  amounted  to  3239/.,  Rep.  vii. 
— Average  oflast  three  years,  3194/.  Is.,  Thompson, 
1 15. — The  shore  dues  are  levied  to  their  full  extent ; 
the  governing  Act  prohibits  their  reduction,  Pattison, 
1 15. — Tonnage  dues  levied  only  to  one-fourth  the 
amount  allowed  under  the  Act,  ib. ; Thompson, 

1 15.  — The  dues  have  been  reduced,  but  the  income 
of  the  port  has  not  fallen  olf,  ib. 

Expenditure. — An  account  of  the  expenditure, 
under  different  heads,  in  the  years  1842  to  1846, 
38. — Average  expenditure  of  three  last  years, 
1932/.  3s.  lid.,  ib. 

Debt. — The  Commissioners  borrowed  20,000/.  in 
1317,  of  which  a balance  of  1350/.  remains  unpaid, 
Puttisan,  115. — The  balance  of  the  debt  will  all  be 
paid  off  in  the  course  of  the  present  year,  ib .; 
Thompson,  115. — 1350/.  lcmains  due  to  the  Ex- 
chequer Bill  Loan  Commissioners,  and  9000/.  to 
private  individuals,  ib. — Has,  at  present,  a surplus 
of  1818/.  in  hand,  which  will  reduce  the  debt  to 
8531/.,  ib. — Interest  is  paid  at  the  rate  of  4 per 
cent,  for  the  amount,  ib. 

Shipping  and  1'onnage: — 

There  are  sixtv  vessels  belonging  to  the  port, 
Thompson,  116.’ — In  1846  the  arrivals  and  de- 
partures were  1370  vessels  of  109,895  tons. 
Rep.  xx. 

Shipwrechs  and  Lesser  Damage : — 

The  “Atlas”  was  wrecked  at  the  back  of  the  pier, 
a Dutch  vessel  on  the  bar,  in  1835,  and  the 
“ Cupid,”  on  Spittal  Point,  in  1838,  Wood,  117. 

Improvements  Generally : — 

The  erection  of  a wharf  on  the  south  side  of  the 
river,  and  other  improvements,  deferred  for  the 
present,  partly  from  want  of  funds,  and  partly  to 
ascertain  what  effect  the  railways  will  have  upon 
the  revenue  of  the  port,  Pattison,  1 15.— The  oppo- 
sition of  the  owners  of  the  fisheries  in  the  neigh- 
bourhood to  the  erection  of  the  pier  caused  great 
additional  expense,  and  prevented  the  completion 
of  the  work,  ib.  116. 

Improvements  Effected  and  in  Progress  : — 

Quay  walls  have  been  built  on  the  north  side, 
near  the  bridge,  and  two  steam-boat  jetties 
lower  down,  Rep.  xx. — A quay  was  also  built,  m 
1836,  on  the  south  side,  near  the  Carr  Rock,  to. 
The  lighthouse  on  the  pier  erected  in  1826  by 
Harbour  Commissioners  without  charge,  Thompson, 
115 — The  pier  has  been  repaired,  by  placing 
heavier  stones  than  those  originally  used,  Pattison, 

116. — Stones  of  three  or  four  tons  weight,  17  leet 
to  the  ton,  have  been  used  in  the  repairs,  w. 
The  river  has  been  deepened  4 feet  G inches  from 
the  bridge  to  the  sea  by  dredging,  Thompson,  llt>> 
Rep.  xx. 

Improvements  Suggested: — 

The  Pier.— The  pier  requires  immediate  repair ; 
several  stones  on  the  face  of  the  pier  are  loose,  ana 
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BeRWICK-on-Twkbd— continued : 

Improvements  Suggested- — continued 

some  have  been  washed  out,  Pattison,  11G. — Does 
not  consider  the  pier  will  require  anv  repair  for  five 
years,  Thompson,  lift. — [The  Commissioner  agrees 
with  Mr.  Pattison  that  the  pier  requires  immediate 
repair,  *'/»•] 

The  Bar. — The  bar  is  of  rock,  and  might  be  re- 
moved, Thompson,  110.— [The  removal  of  the  bar 
recommended  by  Commissioner,  v'6.] — No  attempts 
have  been  made  to  remove  the  bar,  Thompson, 
116. 

Tidal  Signal. — To  give  notice  of  depth  of  water 
over  the  bar  in  day  time,  in  bad  weather,  when 
beats  cannot  go  out,  Wood,  117. — Recommends  a 
flag-staff  on  the  lighthouse  for  this  purpose,  Hi. 

— [This  recommendation  approved  of  by  Commis- 
sioner, who  expressed  a wish  that  it  should  be 
complied  with,  The  flag-statf  has  since  been 
erected,  ib. 

South  Pier. — A landing  place  much  wanted  on 
the  south  side  of  the  river,  Iiobertson,  116  \ Hay, 
11C.— A timber,  or  open  pile  erection,  to  discharge 
vessels  at  all  states  of  the  tides,  would  suffice,  ib. — 
Memorial  of  merchants,  &e.,  on  the  necessity  for 
further  wharfage  accommodation  on  the  south  side 
of  the  river,  131. — Memorial  of  ship-owners,  &c., 
on  the  want  of  a breakwater,  and  proceedings 
thereon,  129. — Moor's  Report  in  reply,  130. 

Brcahwater. — Recommends  the  erection  of  a 
breakwater,  to  extend  out  into  the  river  from 
Coxon's  Tower,  Iiag,  110;  Sunnhoe,  117;  Wood, 
117 ; James  Thompson,  117. — This  work  would 
check  the  inroads  of  the  sea  on  the  north  side  of 
the  harbour,  and  break  the  heavy  swell  caused  by 
easterly  gales,  Hay,  116;  Chisholm,  117  ; Gowan, 
117;  Sunnhoe,  il7;  Wood,  117. — Erection  of 
breakwater  objected  to  by  Mr.  Moor,  the  late 
engineer,  who  proposed  instead,  an  extension  of 
the  ballast  quay  230  feet,  1 1 7.— Harbour  Trus- 
tees objected  to  breakwater  from  Coxon’s  Tovyer, 
considering  it  would  have  the  effect  of  diverting 
the  stream  more  to  the  south,  and  endanger  the 
permanency  of  Spittal  Point,  ib. — [The  Commis- 
sioner believes  that  if  not  extended  too  far  into  the 
river,  a breakwater  from  Coxon's  Tower  would  not 
have  the  injurious  effect  apprehended,  i'A] 

Comjilaints : — 

Management.— That  the  Commissioners  are  self- 
elected,  and  that  the  general  interests  ol  the  port 
are  neglected  ; that  there  are.  but.  few  ship-owners,  . 
and  not  one  sailor,  at  the  Hoard,  Iiobertson,  110,  I 
App.  No.  2,  Rep.  xx.— Mode  in  which  the  accounts 
are  made  out.  generally  objected  to,  Rep.  xx. 

Schedule  of  Dues.— Alleged  to  be  unequal  and 
unjust,  and  that  it  has  not  been  revised  since  1808 ; 
that  while  com  and  salmon  pay  nominal  dues  only, 
the  whale  fishery  and  salt  are  heavily  taxed,  App. 
No.  72,  Rep.  xx. 

Wont  of  Accommodation,  Sfc. — That  the  south 
side  of  the  river  (where  the  chief  factories  are)  is 
without  quay,  jetty,  or  any  landing-place  whatever, 
App.  No.  72,‘Rep.  vii.  That  the  foundation  of 
the  pier  is  so  shallow  that  the  harbour  cannot  he 
deepened,  and  that  it  is  now  much  out  of  repair, 
Iiobertson,  116,  Rep.  xx. 

Obstructions. — That  Tweed  Bridge,  with  its  18 
norrow  arches,  heavy  piers,  and  additional  starlings, 
is  a great  obstruction  to  the  fair  scour  of  the  tide, 
Rep.  xx. 

Reports  of  Engineers,  §'C. : — 

Rennie,  on  the  harbour,  1807,  119. — Rhodes’  1st 
.Report,  1835,  120.  — 2nd  Report,  1836,  121.— 
Cubitt,  on  the  same,  1837,  123.— Rhodes’  3rd 
Report,  1838,  125;  4th  Report,  1838,  Hi. — 5th 
Report,  1838,  126. 

| Miscellaneous  Papers : — 

Return  to  Order  of  the  House  of  Commons,  1844, 
118. — Case,  and  opinion  of  council,  relative  to 
accounts  of  the  harbour,  127. — Memorial  of  ship- 
owners, &c.,  on  the  want  of  a breakwater,  and 
proceedings  thereon,  129.— Memorial  of  merchants 
on  the  want  of  wharfage  accommodation  on  the 
south  side  of  the  river,  131. — Guthrie,  to  the  Tidal 
Harbour  Commissioners,  on  the  proceedings  of  the 
Harbour  Board,  1846,  132. — Robertson,  on  the 
want  of  apier  or  landing-place  on  the  sciuth  side  of 
the  river,  1846,  136— Revenue  and  expenditure  in 
1 the  years  1842  to  1846,  138. 


BLACKPOTS: 

Income : — 

In  the  year  ended  November,  1842,  3/.  10s.;  in 
1843,  21.  14s.;  and  in  1843,  3/.,  336;  for  1S44-5-6, 
see  p.  054. — The  dues  are  levied  under  the  aulho- 
rity  of  the  Earl  of  Seafleld,  the  proprietor  of  the 
harbour,  336. 

Expenditure — Nil,  33 G. 

BODDAM:  . 

Proprietary  harbours  formerly  belonging  to  Bailie 
Robertson  of  Peterhead,  Gray,  299. — Chiefly  for 
the  accommodation  of  fishermen, ib. — Mr.  Brebner, 
Advocate  of  Aberdeen,  and  factor  for  Lord  Aber- 
deen, has  now  charge  of  Boddam,  ib. — The  harbours 
are  difficult  to  take  in  stormy  weather,  but  safe 
when  entered,  ib.— They  are  well  protected  by  out- 
lying rocks-  Rep.  xxxiii- — The  depth  of  water  at 
the  mouth  is  considerable,  Gray,  299. — The  small 
harbour  at  the  fishing  village  might  he  extended 
and  have  deep  water  at  all  times  of  the  tide  by 
connecting  certain  rocks,  ib. — The  north  harbour 
is  more  protected  by  the  rocks  outside  of  it,  ib. — 

69  boats  and  1GS  men  are  employed  here  in  the 
herring  fishery,  Rep.  xxxiii. 

BORROWSTOWNESS : 

Present  Condition  of  Harbour: — 

This  harbour  has  an  area  of  one  acre,  enclosed  by 
piers,  Rep.  xxi. — It  is  very  easy  of  access,  but  is 

r in  a ruinous  condition,  from  the  falling  off  of  the 
trade  since  the  opening  of  the  Canal  at  Grange- 
mouth, Henderson,  144— There  are  no  plans  of  the 
harbour  nor  any  written  complaints,  ib.  It  is 
managed  by  trustees  under  the  Act  6 and  7 Viet., 
cap.  69,  ib. — The  expense  of  obtaining  the  Improve- 
ment Act  amounted  to  900/.,  more  than  double  the 
annual  income  of  the  harbour  and  town.  Rep.  xxi. 
—The  arrivals  in  1846  were  719  vessels  ot  29,663 
tons,  ib. — The  tonnage  belonging  to  the  port  m 
the  same  year  was  91  vessels  of  5944  tons,  ib. 

Income,  Expenditure,  ancl  Debt : — 

I, mime.— In  1842,  190/.  3s.  id.-,  in  1843, 
217i.  17s.  9&fi. ; and  in  1844,  343?.  11s.  144, 

for  1845-6.  see  p.  656.  , . 

Expenditure. — In  1842,  207...  17s.  7 d.\  in  1843, 
G65i.  4s.  7 Id.  ; and  in  1844,  1095?.  7s.  10<%.  144. 

Debt.— Amount  of,  duo  31st  December,)  1845, 
2400/.,  144. 

BRIDGENESS^^  jinr|,our  for  Hie  coal  traffic,  Rep. 
xxiii. — The  arrivals  and  sailings  in  1846  were  396 
vessels  of  20,673  tons,  ib.— Revenue  92/.,  levied  by 
consent,  ib. 

BROADHAVEN : 

See  description  of,  Rep.  xl.  • 

BR°Tlris  harbour  is  maintained  at  the  expense  of  the 
Duke  of  Sutherland,  Gunn,  359. — No  dues  are 
levied  : no  Act  of  Parliament  has  been  obtained 
for  its  government,  nor  are  there  any  maps  or  re- 
ports respecting  it,  ib.— Accidents  have  occurred  at 
various  times  from  the  shifting  of  the  liar  and  the 
deposit  of  rocks  and  stones  at  its  mouth,  ib.— The 
removal  of  these  obstructions  all  that  is  necessary 
for  the  trade  of  the  port,  ib.— Remarks  on  the  ad- 
vantages of  Lock  Roby  for  formation  of  harbour 
of  refuge,  ib.;  Rep.  xxxix. 

BRUCEHAVEN : 

A proprietary  harbour  erected  for  the  shipment  of 
coal,  Rep.  xxiii.  — The  arrivals  and  sailiugs  in 
1846  were  440  loaded  vessels  of  37,298  tons,  ib. 
Revenue  1 5/.,  levied  by  consent,  ib. 

BUCA^tlSoffn  fishing  station,  with  125  brats,  em- 
ploying 625  men  and  boys,  Rep.  xxiv  — The  har- 
bour has  an  area  of  about  3 acres,  sheltered  by 

circular  piers,  with  an  entrance  20  yards  wide,  ib.— 

The  depth  from  9 to  10  feet  over  rock,  ib.— It  cost 
6000/.,  three-fourths  of  which>ere  contributed  by 
the  Fishery  Board,  ib.— Arrivals,  in  1846,  23  ves- 
sels of  1230  tons,  ib. ; for  income  in.1844-5-6,  see 
p.  656. 

BUCKIE: 

The  small  pier  at  this  place  has  recently  been  com- 
pleted by  the  fishermen  out  of  their  own  resources. 
Rep  xxxv. — 163  boats,  manned  by  815  men,  are 
employed  in  the  deep-sea  fishery,  ib.— Great  want 
of  harbour  accommodation  is  felt  throughout  tins 
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Buckie — continued : 

district,  which  operates  as  a great  discouragement 
to  the  fishery,  ib. ; for  income  in  1844-5-6,  see  p. 
654. 


BURGHHEAD : 

A proprietary  harbour  granted  by  various  royal 
charters,  Christall,  333. — By  a moderate  outlay  this 
harbour  might  be  made  the  best  harbour  on  the 
east  coast  of  Scotland,  ib.  339. — 1 1 1ms  an  area  of 
about  two  acres,  the  entrance  is  sheltered  by  a pier 
extending  80  yards  to  the  south-west,  and  continued 
by  a timber  jetty  of  similar  length,  Rep.  xxxvi. — 
The  port  is  quite  sheltered,  and  may  safely  be  taken 
at  tide  time,  ib. — It  is  16  feet  deep  alongside  the 
pier  at  high-water  springs,  ib. — The  arrivals  in 
1846  were  341  vessels  of  22,477  tons.  Rep.  xxxvi. 

Income,  Expenditure,  and  Debt: — 

Income. — In  1841,  332 Z.  2s.  5d,;  in  1842, 
335/.  13s.  lie/.;  and  in  1843,324/.  Os.  2d.,  Christall. 
339;  1844.  387/.  9s.  2d. ; 1845,  411/.  11s.  4d.,  and 
in  1846,  394/.  1 Gs.  2d.,  Supp.  656. — The  dues  are 
levied  under  a royal  charter,  ib. 

Expenditure. — For  repairs,  dredging,  and  interest 
of  loans,  Christall , 339. — The  harbour,  erected  at 
the  sole  expense  of  the  proprietor,  cost  24,325/., 
Rep.  xxxvi. 

Debt. — The  amount  due  on  1st  January,  1846, 
was  23,369/.,  Christall,  339. 


BCJSNMOUTH : 

I-Ias  an  east  pier,  erected  in  1830,  for  the  accommo- 
dation of  the  fishermen  by  the  Fishery  Board,  Rep. 
xx. — It  has  29  boats,  employing  145  men,  Rep.  xx. 


BUB  NTISL  AND : 

Present  Condition  of  Harltour : — 

Vessels  can  take  the  harbour  in  any  weather,  and 
when  in,  are  in  perfect  safety,  Hutchison,  155. — It 
might  be  converted  into  a harbour  of  refuge  at  very 
little  expense,  ib. — A communication  by  st.eam 
ferry  is  kept  up  from  this  place  across  the  Frith  to 
Granton  at  all  times,  forming  the  collecting  link 
wall  to  the  Edinburgh  and  Northern  line  of  rail- 
way, Rep.  xxiv. — This  is  one  of  the  best  harbours  in 
the  Forth,  and  lias  a graving-dock  capable  of  re- 
ceiving a ship  of  1000  tons,  ib. — A low-water  pier 
has  recently  been  erected,  500  feet  long,  by  a depth 
of  9 feet  at  low  water,  and  27  feet  at  high-water 
spring  tides,  ib. — The  arrivals  in  1846  were  365 
of  14,114  tons, /*. — The  Blae  Rook,  lying  a mile 
off  shore  midway  between  Burntisland  and  King- 
horness,  has  only  17  feet  of  water  over  it  at  low- 
water  springs,  and  should  be  buoyed,  ib. 
Management : — 

Vested  by  various  charters  in  the  provost,  bailies, 

and  council  of  the  burgh,  Hutchison,  154,  I55. 

The  last  charter  granted  by  Charles  I.  in  1632, 
and  confirmed  by  Parliament  in  1633,  Rep.  xxiv. 
Income,  Expenditure,  and  Debt : — ’ 

Income. — In  1841,  184/.  12s.  8<Z. ; in  1842,  208/. ; 
and  in  1843,  187/.  4s.  8 d.,  155  ; for  1844-5-6,  see 
p.  656. 


Expenditure. — In  1841,  32/.  17s.  8d.;  in  1842, 
45/.  11s.  7d. ; and  in  1843,  43/.  15s.,  155. 

Debt. — 500/.,  due  31st  December,  1845,  155. 
CALEDONIAN  CANAL : 

Description  of,  Rep.  xxxvii. 

CAMPBELLTOWN: 

Description  of,  Rep.  xlv. — It  was  erected  into  a 
royal  burgh  by  charter  in  1700,  under  which  the 
magistrates  still  act,  Harvey,  379. 


Income,  Expenditure  and  Debt : — 

Income. — In  1842,  161/.  12s.  6 d.:  in  1843, 
150/.  13s.  Id. ; and  in  1844,  147/.  17s.,  Corviil,  379 ; 
for  1845-6,  see  p.  654. — The  dues  are  levied  under 
the  charter,  ib. 


Expenditure.— In  1842,  376/.  18s.  2M. ; in  184: 
\2 £ 11  d->  and  in  *844,  665/  3s.  5 d.,  Corvil 
« , °ye  deludes  the  salaries  paid  to  th 

ofiicer  of  the  town  as  well  as  of  the  harbour,  th 
accounts  not  being  separately  kept,  ib. 

Dei/.— Amount  due  on  1st  January,  1846,  1395 
Corvill,  379  ; see  Rep.  p.  22. 


CAPE  WRATH : 

Description  of,  Rep.  xlii. — Landing-places  for  fish- 
ermen  much  wanted  on  this  coast,  ib. 

CART  RIVER  : 

Description  of  improvements  in,  Rep.  li.— Wilson 
on  the  Cart,  Supp.  669. 

CARTY : 

Income  and  Expenditure : — 

Income.— -In  1842,  16/.  17s.  Ad. ; in  1543 
15/.  9.V.  10</.  in  1844,  18/.  3s.  1 Ik/.,  MMillan,  5'j(i  • 
for  1845-6,  see  p.  654. — Arising  from  dues,  2d.  per 
ton  register,  ib. 

Expenditure.  — In  1842,  21.  2s.;  1843  ip.  . 
1844,  nil,  M'Millan,  590. 

CASTLEHILL : 

This  is  a private  harbour,  erected  at  the  sole  ex- 
pense of  the  late  Mr.  Trail,  Purvis,  374.— No  dues 
are  exacted,  and  the  expenditure  is  confined  to 
casual  repairs,  ib. 

CELLARDYKE,  OR  KILKENNY : 

A fishery  hurbour,  with  ar.  area  of  1}  acres,  shel- 
tered by  a south-east  pier  and  west  spur;  the  en- 
trance is  72  feet  wide.  Rep.  xxv. — The  east  pier 
was  extended  in  1830  at  the  joint,  expense  of  the 
Fishery  Board  and  the  fishermen,  ib.—' The  harbour 
is  still  so  much  exposed  that,  with  the  wind  from  the 
south-east  or'on  shore,  the  fishermen  are  compelled 
at.  great  risk  to  run  for  Anstrul  her  or  Elie,  ib.— 
There  are  102  herring-boats  employing  510  men 
and  boys,  ib. — The  income  in  1844  amounted  to 
21/.;  in  1845,  to  19/.  5s.;  and  in  1846,  to  20/. 
Supp.  656. — The  swell  might  he  lessened  by  nar- 
rowing the  entrance  and  extending  the  east  pier  to 
the  front  of  the  rocks,  llep.  xxvi. — A beach  for 
the  swell  to  expend  itself  upon,  the  great  want  of 
of  the  place,  ib. 

Craignoon,  a little  to  the  westward,  is  a favour- 
able site  for  a harbour,  and  by  taking  advantage  of 
the  Sandling  rock  good  shelter  might  he  obtained, 
ih. — Leslie  estimated  the  expense  of  a small  harbour 
on  this  spot  at  5800/.,  hut  nothing  lias  been  done, 
ib. — Leslie  on  a projected  fishing  harbour  at  Craig- 
noon, 1838,  Supp.  005. 

CHARLESTON  : 

Has  an  area  of  5 acres  in  the  two  harbours,  Rep. 
xxiii. — The  piers  protect  the  harbours  from  all  winds, 
but  the  S.E.,  ib. — The  arrivals  and  sailings  in  1846 
were,  1845  vessels  of  1 18,273  tons,  ib. — The  income 
in  1846  amounted  to  544/.,  ib. — Upwards  of  100,000 
tons  of  coal,  besides  lime  and  pig-iron,  are  annually 
shipped  from  this  port,  ib. 

Charts  of  Coast  of  Scotland  : — 

Inaccuracy  of  those  in  general  use,  llep.  Ixi. 

COCKENZIE: 

This  harbour  constructed  in  1833-1  by  Messrs. 
CadeH  for  the  purpose  of  shipping  coal  from  their 
collieries,  Cudell,  85- — It  has  an  area  of  3 acres, 
and,  if  required,  is  capable  of  great  improvement, 
Rep.  xviii. — The  entrance  is  90  feet,  wide,  and  15 
feet  deep  between  the  piers,  ib. — It  is  easy  of 
access,  and  may  be  taken  at  tide-time  in  any 
weather,  ib. — It  is  the  headquarters  of  35  fishing- 
boats,  ib. — The  harbour  is  private  property,  and 
permission  to  land  low-duty  goods  and  articles 
was  granted  by  the  Treasury,  Cadell,  85.— The 
shore  dues  amount,  on  an  average  of  three  years, 
to  35/.  13s.  Ad. ; average  arrivals  in  the  same  time, 
163,  ib. — Return  of  dues  levied  and  arrivals  in  the 
years  1841-2-3  ; the  sum  expended  in  keeping  the 
harbour  clear  exceeds  the  dues  collected,  ib. — The 
revenue  iu  1844  amounletl  to  38/.  19s.  3d.;  in 
1845  to  135/.  12s.  9c/.;  and  in  1846  to  50/.  8s.  Id., 
Supp.  658. 

COLDINGHAM : 

•Has  a small  breakwater  pier,  erected  in  1832  by 
the  Fishery  Board,  with  a parapet  rising  12  feet 
above  high  water,  Rep.  xx. — This  pier  is  a great 
boon  to  the  fishermen,  ib. — It  cost  1525/.;  the  en- 
trance is  20  feet  wide,  ib. — It  has  20  boats  belong- 
ing to  it,  ib. 

CRAIL: 

Present  Condition  of  Harbour: — 

This  harbour  is  three-quarters  of  an  acre  in  extent, 
enclosed  by  a south  pier  and  western  spur ; the 
entrance  is  25  feet  wide,  Rep.  xxvi.  Lying  within 
ledges  of  rock,  and  having  an  extensive  foreshore 
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Crail — continued: 

Present  Condition  of  Harbour — continued : — 
of  sand,  it  is  difficult  of  access,  but  has  depth  for  a 
l'ew  vessels  of  12  feet  draft  of  water,  ib. — The  arriv- 
als in  1846  were  65  loaded  vessels  of  2320  tons,  ib. 
Management: — 

Vested,  by  various  charters,  in  the  magistrates  and 
town  council  of  the  burgh,  Sim,  1C4. 

Plans  and  Surveys : — 

The  council  have  no  plan  of  the  harbour  in  their 
possession,  Sim,  1G4. 
lucerne  and  Expenditure : — 

Income. — In  1842,  50/.  Gs. ; in  IS  13,  67/.  12s.; 
and  in  1844,  72/.,  Sim,  1C5;  for  1845-6,  see  p.  656. 

Expenditure. — In  1S42,  94/.  16s.  3d. ; in  1843, 
19/.  l'Js.  Id. ; and  in  1844,  51/.  Os.  10c/.,  Sim,  165. 
Reports  of  Engineers,  §-c. : — 

Leslie,  on  forming  an  asylum  harbour  at  Rome,  on 
the  eastern  part  of  the  town  of  Crail,  1S46,  164. 
Complaints : — 

None  have  been  received,  Sim,  163.  See  Rep.  xxvi. 
CROMARTY : 

This  port  and  its  roadsteads  the  largest  and  safest,  as 
well  as  the  easiest  of  access,  of  any  in  Great.  Britain, 
MDonald,  358. — From  50  to  70  sail  frequently  take 
shelter  in  this  bay  at  one  time,  from  600  to  800 
annually,  ib. — Defences  or  fortifications  for  the 
protection  of  the  general  trade  much  wanted, 
which  might  be  erected  at  a moderate  expense,  ib. 
— The  harbour  is  formed  by  two  piers  and  a de- 
tached breakwater,  built  in  1785  at  the  joint 
expense  of  the  Government  and  of  the  proprietors, 
Rep.  xxxviii. — The  arrivals  in  1846  were  115 
vessels  of  7401  tons,  exclusive  of  GOO  vessels  which 
took  shelter  in  the  roadstead  in  the  same  period, 
Rep.  xxxviii. 

Income  and  Expenditure : — 

Income.— In  1841,  65/.;  in  1842,  65/.;  and  in 
1843, 63/.,  Ml  Donald,  358 ; for  1814-5-6,  sec  p.  656. 
— The  dues  levied  under  the  authority  of  the  Act 
of  1S34,  M‘ Donald,  358. 

Expenditure. — In  1841,  14/.  1 5.v. ; in  1842, 
15/.  18s. ; andin  1843, 25/.  17 s.  10d.,  APDonald,  358. 
CULLEN: 

Present  Condition  of  Harbour : — 

A small  pier  harbour  liable,  on  account  of  its 
position,  to  silt  up,  Rep.  xxxv. 

Income  and  Expenditure : — 

Income. — In  1842,  53/.;  in  1843,56/.  15s.;  and 
in  1844,  61/.  1.1s.  8d.,  Seafteld,  336;  for  1844-5-6, 
see  p.  654. 

Expenditure. — In  1842,4/.15s. ; in  1843,35/.  8s.; 
and  in  1844,  65/.  15s.  fid.,  Seofield,  336. — 13,000/. 
have  been  expended  on  this  harbour  by  the  pro- 
prietors, Rep.  xxxv. 

Customs  Duties  : — 

The  customs’  duties  in  1846  amounted  to  nearly 
2,000,000/.,  Rep.  xvii. — Statement  of  customs’ 
duties  received  from  the  different  ports  in  Scotland 
in  the  years  1844,  1845,  and  1846,  Supp.  654-659. 
Debt  of  Scottish  Ports  and  Harbours  : — 

Aggregate  amount  owing  by  all  the  Scottish  ports, 
31  Dec.,  1846,  1,535,751)/.,  being  eight  times  the 
yearly  revenue,  Rep.  xvii. — Statement  of  the 
amount  of  debt  due  at  each  port  on  the  31st  Dec., 
1844,  1845,  and  1846,  Supp.  654-659. 
DINGWALL! 

Communicates  with  the  head  of  Cromarty  Firth  by 
a canal  a mile  long,  having  two  wharfs  with  a 
depth  of  13  feet  at  spring  tides,  Rep.  xxxviii.— It 
has  a fair  trade  in  timber  and  corn,  ib. — The 
revenue  in  1846  amounted  to  147/.,  ib. 

Dredging  Machike  : — 

Suggestions  for  free  use  of,  Rep.  lxii. 

DRUMORE: 

The  bay  of  Dramore  is  remarkably  easy  of  access, 
and  sheltered  from  the  prevailing  westerly  winds, 
Guthrie,  555.— Its  situation  and  capabilities  render 
it  particularly  suitable  for  a harbour  of  refuge,?/*.— 
Situation  described,  ib. — The  pier  was  built  a few 
years  since  for  local  accommodation,  ?o.— Limited 
extent  of  harbour  complained  of,  and  only  smaller 
coasting  vessels  take  refuge  in  it,  ib.  Larger 
vessels  lie  daily  in  the  bay,  but  are  frequently 


Drumore — continued : — 

compelled  to  part  their  cables  and  run  elsewhere 
for  shelter,  ib.—' The  works  are  the  property  of  the 
Earl  of  Stair,  and  persons  rising  them  pay  small 
dues,  little  more  than  sufficient  to  keep  them  in 
repair,  ib. — There  is  no  act  of  Parliament  relating 
to  this  harbour,  ib. — Further  description  of  Dru- 
more, Rep.  lviii. 

Income  and  Expenditure : — 

Income.— In  1341,  50/.;  1S42,  50/. ; and  in  1843, 
57/.,  Semple,  555  ; for  1S44-5-6,  see  p.  658. 

Expenditure. — In  1841, 17/. ; 1842, 107/. ; and  in 
1843,  137/.,  Semple,  555. 

DUMBARTON: 

Description  of  the  harbour,  Rep.  xlvii. 

Income  and  Expenditure : — 

Income. — I n 1841,  287/.  12s.  8<Z. ; in  1842, 
230/.  7s.  2d.;  and  in  1843,  212/.  10s.  lid.,  Denny, 
3S4 ; for  1 844-5-6,  see  p.  658.— The  dues  are  levied 
under  a charter  of  James  VI.,  ratified  by  Act  of 
Parliament  of  1641,  Denny,  384. 

Expenditure. — In  1841,  5G4Z.  15s.  104c/.;  in 
1842,  157/.  5s.  4j(Z. ; and  in  1843,  67/.  12s.  S d., 
Denny,  33-1. 


DUMFRIES : 

Present  Condition  of  Harbour: — 

The  harbour  is  formed  by  the  Nith,  and  extends 
nearly  five  miles  below  the  town  where  the  estuary 
commences,  and  extends  nine  miles  further  to 
Southerness,  Rep.  lix.— Within  these  limits  are 
nine  landing-places,  ib.— At  present  there  are  at 
the  several  quays  1014  yards  of  wharfage,  of  which 
230  yards  are  temporarily  unavailable,  ib. — There 
is  also  a small  tidal  basin  at  Kingholm,  ib.— At 
Southerness  the  tide  rises  26  feet.  At  Glencaple 
Quay  there  is  a depth  of  15  feet  at  high-water 
springs;  at  the  new  quay  10  feet;  and  at  Dum- 
fries, where  the  navigation  and  tide  are  obstructed 
bv  a mill-dam  weir,  10  feet,  ib.— Southerners  has  a 
cr'ood  fixed  light,  ib.— The  arrivals  and  sailings  m 
1846,  within  the  river  limits,  were  a-14  loaded 
vessels  of  30,592  tons,  ib. 


Income,  Expenditure,  and  Debt 

Income. — In  1841-2,  1249/.  7s.  lid.;  1842-3, 
1026/.  10s.  10d. ; 1S43-4,  1212/.  3s.  7 d.,  Kncslie, 
613;  for  1844-5-6,  see  p.  654. — The  dues  levied 
under  51  Geo.  IIL,  ib.  613. 

Expenditure. — In  1841-2,  11  Go/.  4s.  Aid. ; 1842-3, 
c tin-  1-248/.  11s.  7id„  Kneshe, 


Debt. — Amount  due  on  1st  January,  1846,  5005/., 
Kneslic,  613. 


Reports  of  Engineers,  fi’c.:— 

On  the  state  and  proposed  improvements  of  the 
river  Nith,  1810,  Hollingsworth,  598.— On  the 
navigation  and  improvement  of  the  river  Nith  from 
Dumfries  to  the  sea,  Newcdl,  1812,  599.— On  the 
state  of  the  Nith  in  June,  1846,  and  the  improve- 
ments made  up  to  December,  1840,  ib.  603.— < On 
the  improvements  of  the  harbour,  1847,  Without, 


Miscellaneous  Papers : — 
Answers  to  printed  queries 
Commissioners,  609. 


of  Tidal  Harbours 


DUNBASs 

Present  Condition  of  Harbour : — 

This  port  is  a valuable  fishery  station,  and  from 
its  proximity  to  the  best  fishing  ground,  and  the 
facility  of  land  carriage  by  railway,  is  likely  to 
become  the  chief  resort  of  fishing-boats  in  this  part 
of  Scotland,  Rep.  xix.— 300  boats,  28  of  which  be- 
long to  tlie  port,  fish  from  here  in  the  season,  ib.— 
Goo”  boats  can  lie  in  the  harbour,  which  is  dry  at 
low-water  springs,  Sawers,  89. 

The  new  harbour  recently  constructed  at  the  joint 
expense  of  the  Fishery  Board  and  the  burgh  at  a 
cost  of  15,762/.,  Rep.  xix.— It  is  stated  to  be  very 
difficult  of  access,  ib—  It  is  adapted  only  for  boats, 
Baumback , 88.— It  is  24  acres  in  extent,  Rep.  xix.— 
Believes  there  is  a depth  of  at  least  1 2 feet  at  the 
entrance  of  the  harbour  at  low  water,  Mason,  90.— 
Does  not  consider  the  new  harbour  safe  either  for 
vessels  or  boats  until  the  entrance  is  widened, 
Fender,  88. — Never  brings  any  vessels  into  the 
new  harbour,  as  he  considers  the  entrance  too 
narrow  and  crooked,  ib.  89 ; Bruenian,  89 ; Rich- 
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Dunbar— continued : 

Present  Condition  of  Harbour — continued: — 
ardson,  89 : Hay,  89 ; Mason,  90. — It.  is  so  narrow 
that,  boats  cannot  use  their  oars,  Fender,  89. — The 
entrance  is  70  feet  wide,  and  very  difficult  of  access, 
Rep.  xix. — No  vessel  can  venture  alone. side  the  new 
quay  in  blowing  weather,  ib. — The  foundation  is 
upon  rock,  the  outside  and  inside  walls  are  of 
ashlav  work,  four  feet  thick  each,  and  packed 
with  large  rubble,  MasGn,  90.  — It  is  46  feet 
thick  at  the  bottom  and  30  feet  at  the  top,  22 
feet  high,  with  a parapit  of  10  feet;  the  entrance 
50  feet  wide  at  the  narrowest,  and  in  some  places 
00  feet,  ib. — Admits  that  the  narrowness  of  the 
entrance  and  the  projecting  rock  cause  great  incon- 
venience, ib. — Has  seen  many  wind-bound  vessels 
at  Dunbar,  Fender , 89. — In  westerly  gales  a great 
many  wind-bound  vessels  take  shelter  at  Dunbar, 
Comb,  89. — Has  seen  as  many  as  40  at  one  time, 
ib. ; Richardson,  89. — About  50  vessels  pass  daily 
for  Leith,  Brueman,  189. — Has  seen  20  wind-bound 
vessels  sail  out  of  the  frith  in  one  clay,  ib. — Cargoes 
of  cattle  frequently  sent  from  Shetland  to  Dunbar, 
Richardson,  88. — Five  came  in  last  veav,  and  cargoes 
of  corn  from  tlie  north  hound  for  Leith  have  often 
put  into  Dunbar  from  stress  of  weather  and  been 
sold  there,  ib. — Six  Greenland  vessels  formerly 
belonged  to  the  port,  Fender,  89. 

Old  Harbour. — The  entrance  to  the  old  harbour 
was  always  daugerous ; it  is  safe  when  the  booms 
are  on  it.  Fender , 88. — Does  not  consider  it  more 
difficult  than  formerly,  ib. — Since  the  booms  have 
been  removed,  vessels  cannot  be  secured  in  a gale, 
Ramage,  89. 

Management : — 

The  harbour  formerly  governed  by  charter  from 
James  VI.  in  1618 ; at  present  it  is  governed  under 
an  Act  of  Parliament  passed  in  1827,  Richardson, 
87-90. — Management  of  the  harbour  mixed  up  with 
the  management  of  the  burgh,  hut  the  accounts  are 
kept  distinct,  ib. — The  magistrates  and  council, 
consisting  of  20  members,  with  a sub-committee  of 
three  of  tlieir  own  body,  superintend  the  affairs 
of  ibe  harbour,  ib.  87. — The  Council  meets  once  a 
month,  but  oftener  if  necessary,  Ritchie,  87. — The 
accounts  are  audited  by  a membev  of  the  Com- 
mittee agreeably  to  the  Act,  but  they  are  not  pub- 
lished, ib. 

Income,  Expenditure,  and  Debt : — 

Income. — An  account,  showing  the  income  under 
different  heads  in  (lie  years  1841  to  184G,  both  in- 
clusive, Richardson,  87.  See  also  Supp.,  p.  CoS. 

Expenditure. — An  account  of  the  expenditure  for 
the  old  and  new  harbour  in  the  years  1841  to  1846, 
both  inclusive,  Richardson,  87- — Average  of  last 
three  years,  12G l.  2s.  3d.  ib.— The  expenditure  of 
the  year  184G  increased  beyond  the  usual  amount 
in  consequence  of  a payment  of  a portion  of  the 
expenses  of  the  engineer,  ib. 

Debt. — 4,500/.,  with  interest  increased  to 
5,832/.  0s.  5 d.  Richardson,  87. 

Shipping  and  Tonnage: — 

About  300  herring  boats  usually  frequent  the  har- 
bour during  season,  Richardson,  88. — In  the  year 
1845,  323  vessels  of  14,427  tons  entered  inwards, 
and  61  vessels,  tonnage  2,344  outwards  with  cargoes, 
Baitmback,  88.— The  vessels  registered  at  Dundar 
are  62,  1,291  tonnage,  Rep.  six. 

Shipwrecks  and  lesser  Damage 
Much  damage  caused  by  the  narrowness  of  the 
entrance  to  the  new  harbour,  Ritchie,  38 ; Middle- 
mass,  88;  Comb,  S9. — Has  seen  much  damage 
done  in  the  old  harbour  when  the  wind  was  from  the 
north-east,  ib. — 93  vessels  have  been  wrecked  in 
30  years,  Ritchie,  90.— Vessels  have  often  broken 
from  their  moorings,  ib,  89.— List  of  wrecks  in  the 
vicinity  of  Dunbar  entered  in  the  books  of  Lloyds, 
agents,  from  November  1816  to  the  present  time, 
ib,  96-98. — 93  vessels  have  been  wrecked  in  the  last 
. thirty  years,  Ritchie,  90. — Many  more  wrecks  have 
occurred,  insured  in  other  offices,  of  which  no  re- 
cord has  been  preserved,  96.— Necessity  for  harbour 
of  refuge  evinced  by  the  number  of  wrecks,  Rep. 
xix. 

Improvements  Effected : — 

The  new  harbour  built  at  the  joint  expense  of 
Fishery  Board  and  town  of  Dunbar,  Richardson, 
88-90  ; Rep.  vi. 


Dunbar — continued : 

Improvements  Suggested : — 

Widening  the  entrance  of  the  new  harbour 
Richardson,  88 ; Ritchie,  88. — Considers  the 

entrance  should  be  made  straight,  Comb,  89. 

Opening  a communication  between  the  old  and 
new  harbour,  Richardson,  89. — Opening  this  com- 
munication would  cost  between  50(1/.  and  COO/. 
Mason,  90. — This  formed  part  of  the  original  plan 
of  improvement,  Ritchie,  88. — Considers  a commu- 
nication would  spoil  both  harbours,  unless  gates 
were  put  up,  Comb,  89. — Richardson,  89. — Widen- 
ing the  entrance,  and  opening  a communication 
between  the  harbours,  would  be  injurious  without  a 
jetty,  Sawers,  88.— The  new  harbour  should  be 
deepened,  it  being  nearly  useless  at  present,  ib. 
— A jetty  much  wanted,  Sawers,  88;  Richard- 
son, 88. — It  is  wanted  both  for  shelter  and  conve- 
nience, Middlemass.  88. — Recommends  the  erec- 
tion of  a quay  at  the  entrance  for  landing  goods 
and  fish,  Mason,  90  : Ritchie,  88. — St  earn- vessels 
cannot  use  the  port  until  a jetty  is  erected,  Ritchie, 
88. — Cutting  away  the  rock  at  the  entrance  would 
give  two  fathoms  of  water  there,  Fender,  88. — Does 
not  recommend  money  to  be  laid  out  upon  the  old 
iiarbour,  Mason,  99. — A small  additionalsum  spent 
in  deepening  the  entrance  and  interior,  and  in 
forming  a quay  by  the  deep  water  along  the  rocks 
at  the  entrance,  and  in  effecting  a junction  between 
the  old  and  new  harbours  would  be  a great  bene- 
fit, Rep.  vi. — Without  ibis  is  done  the  expendi- 
ture already  incurred  will,  in  a great  measure,  be 
lost,  ib. — Anxiously  desires  the  expenditure  to  be 
laid  out  upon  the  entrance  of  the  new  harbour, 
where  there  is  a tine  bottom  and  deep  water,  and 
protection  from  the  heaviest  seas,  ib. 

Harbour  of  Riftir/c. — Considers  Dunbar  the  best 
place  on  the  const  for  a harbour  of  refuge  on  a large 
scale,  Earl  of  Haddington,  88. — Is  of  opinion  that  a 
harbour  of  refuge  could  he  advantageously  made,  and 
would  be  of  great  benefit,  to  the  shipping  interest, 
as  vessels  in  a gale  could  then  enter  the  harbour, 
which  now  are  compelled  to  run  up  the  Frith, 
Fender,  89. — Has  often  known  vessels  lost  here, 
from  there  being  no  harbour  of  refuge,  ib. — A 
harbour  of  refuge  would  he  useful  both  to  north- 
ward and  southward  bound  vessels,  ib. ; Comb,  89. 
— Nine  vessels  were  wrecked  in  one  year  between 
Dunbar  and  St.  Abb’s  Head,  all  of  which  might 
have  been  saved  if  there  had  been  a harbour  of 
refuge,  ib. ; Richardson,  89. — Neither  Eyemouth 
nor  North  Berwick  so  favourably  situated  for  a 
harbour  of  refuge  as  Dunbar,  Comb,  89 ; Richard- 
son, 89. — One  at  Dunbar  particularly  convenient 
for  Queen’s  vessels,  ib. ; Hay,  89. — Many  lives, 
and  much  property  would  be  saved  by  its  erection. 
Has  seen  ten  vessels  wrecked  in  one  day,  all  of 
which  might  have  been  saved  if  there  had  been 
a harbour  of  refuge,  ib. ; Brueman,  89. — The  area 
of  the  proposed  harbour  of  refuge  would  be  50 
acres,  and  it  would  0081300,000/.,  Mason,  90. — The 
position  of  Dunbar  in  the  track  of  the  numerous 
shipping  which  trade  along  the  coast,  and  the  nu- 
merous wrecks  which  have  occurred,  are  strong 
points  in  its  favour  for  a harbour  of  refuge,  Rep.  xix. 

Complaints : — 

The  narrowness  of  the  entrance  of  the  new  harbour 
generally  complained  of,  Richardson,  88 ; Baum- 
bach,  88  ; Fender,  88,  89 ; Brueman,  89 ; Richard- 
son, 89 ; Hay,  89 , Mason,  90. — The  quays  of  the 
new  harbour  are  too  high  for  the  trade  of  the  port, 
Baumbach,  88. 

Reports  of  Engineers,  fyc. : — 

Smeaton  on  the  harbour,  1772,  91. — Mitchell,  on 
the  new  harbour,  1841,  92,  93. — Walker,  on  the 
sufficiency  of  the  works,  1843,  93. — Vetch,  on  form- 
ing a harbour  of  refuge  at  Dunbar,  1847,  Supple- 
ment, 653. 

Miscellaneous  Papers 

Return  of  magistrates  to  House  of  Commons  rela- 
tive to  the  harbour,  1844, 90,  91.— The  Secretary  of 
the  Admiralty  to  the  Provost  of  Dunbar,  in  reply  to 
a request  that  the  harbour  may  be  surveyed  by  a 
Government  engineer,  1842,  93. — Extract  from  the 
Acts  of  Convention  of  Royal  Burghs,  1844,  94.— 
Petition  of  General  Convention  of  Royal  Burghs  to 
the  Lords  of  the  Treasury,  1844,  94.— Memorial  of 
Dunbar  Harbour  Committee  to  the  Tidal  Harbour 
Commission  relative  to  harbouof  refuge,  1845,  95. 
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DUNDEE  : Dundee — continued : 

Present  Condition  of  Barbour Management:— 


There  has  been  no  material  change  in  the  sand- 
banks, Leslie,  19a;  Jack,  197. — The  estuary  re- 
quires constant  watching:,  ib.  195 — The  banks  are 
always  altering,  Kidd,  198. — There  is  a tendency  to 
silt  up  in  the  harbour,  which  is  kept  down  by 
dredging  and  scouring,  Leslie , 195;  Jack,  197. — 
The  ballast  bank  for  the  last  four  or  five  years  has 
been' turning  outwards,  Leslie,  195. — It  is  further 
from  the  harbour  than  it  was  some  years  since,  but 
it  is  not  extending ; it  is  not  so  bad  as  it  was  in 
184 »,*&.;  Kennedy,  195. — It  has  grown  five  or  six 
times  as  large  as  it  was  a few  years  since ; instead 
of  a narrow  bank,  it  is  now  a complete  field  of  sand, 
Neish,  195. — The  bank  is  going  off  there  very  fast, 
Jack,  197. — The  embankment  of  the  Dundee  and 
Arbroath  Railway  has  proved  injurious,  from  its 
being  partly  formed  of  loose  stuff  thrown  down 
below  high-water  mark,  Leslie,  195. — There  is  no 
want  of  harbour  accommodation  at  Dundee,  ib. — 
Any  repairs  can  be  made  to  steamers  and  other 
vessels,  Jack,  197. — There  are  numerous  cranes, 
and  an  excellent  working  30-ton  crane,  ib. — There 
are  13  building  slips,  one  graving  dock,  one  patent 
slip,  and  two  floating  docks,  ib. — The  trade  of  the 
port  has  increased  with  the  increased  accom- 
modation, Leslie,  195.— There  are  plenty  of  ship- 
yards in  the  town,  which  are  fully  employed,  Jack, 
197. 

Encroachments. — Encroachments  have  been 
made  on  the  river,  by  running  out  dykes  from 
Powgavie  upwards,  to  make  land, Leslie,  195.— The 
effect  is  injurious  to  the  scour,  ib. — One  of  these 
dykes  extends  to  1000  yards  below  high  water. 
Rep.  xxviii.— These  projects,  if  allowed  to  be  com- 
pleted, will  include  1 800  acres  of  the  alveus  of  the 
river  over  which  the  tide  flows,  ib. — The  Dundee 
and  Perth  Railway,  although  it  has  displaced 
water,  has  not  proved  injurious,  as  it  has  increased 
the  scour,  ib. 

Pilotage. — Pilots  are  examined  by  the  Trinity 
Board,  and  are  licensed  by  trustees,  on  certificate 
of  fitness,  Milne,  194— Pilotage  not  compulsory, 
ib. ; Juck,  197.— Qualification  of  some  of  the  pilots 
objected  to,  Irwin,  99.— The  want  of  pilots  occa- 
sions many  accidents,  Jack,  197. — Pilots,  on  an 
inspection  of  their  boats  about  1 2 months  since, 
had  neither  leads  nor  lines,  ib.  198. — Vessels 
seldom  boarded  by  pilots  in  stormy  weather,  Irwin, 
399. — Pilots  usually  board  vessels  at  abontBroughty 
Perry,  ib— Hus  28  pilots  under  his  orders,  Webster, 
199. — Frequent  complaints  have  been  made  to 
witness  of  the  pilots,  ib. — No  inducement  to  pilots 
to  go  outside,  as  they  are  only  paid  harbour  pi- 
lotage, Kerr,  200.— Life-boat  stated  to  be  heavy, 
and  a bad  sea-boat,  and  that  there  was  a difficulty 
in  getting  it  manned,  Irwin,  200. 

Lights,  Buoys,  and  Beacons. — The  lights  are  un- 
der the  management  of  the  Trinity  Board,  Milne, 
194;  Kennedy,  199.— The  Seaman’s  Fraternity 
raise  1800/  for  tlielights,  and  expend  for  this  service 
only  700/.,  Hunter,  197.— Considers  it  illegal  to 
expend  light  money  for  any  other  purposes  than 
those  for  which  it  is  professedly  raised,  ib. — Return 
of  light  dues  levied  in  1843  and  1844,  242.  The 
Tay  is  well  buoyed;  the  fairway  buoy  at  the 
entrance  is  15  feet  above  water,  and  can  be  seen  at 
10  miles  distance,  Jack,  197 ; Craighton,  198. 
The  complete  state  of  the  buoying  of  the  entrance 
of  the  Tay  is  very  creditable  to  the  Seaman’s  Fra- 
ternity Society,  under  whose  management  it  is 
placed,  Rep.  xxviii.— Extract  from  Stevenson  s 
Report  on  the  lights  of  the  Tay,  198— The  income  of 
the  Trinity  Board  in  1 845  was  1842/.  12s.  6d.,  and  the 
expenditure  for  buoys  and  beacons,  1085/  13s.  la.; 
the  rest  expended  in  pensions  to  widows,  &c.,  Ken- 
nedy, 200.  , _ , , 

Obstructions. — The  Beacon  and  Fowler  rocks 
the  greatest  impediments  to  the  shipping  in  en- 
tering the  harbour,  Creighton,  196. — It  is  fre- 
quently difficult  to  take  the  harbour  in  consequence 
of  these  rocks,  Jack,  197. — Ships  often  damaged 
by  these  rocks,  ib.  196;  Clark,  196. — Ships  are 
often  damaged  in  the  harbour  from  the  effect  of  the 
rocks,  ib. — Considerable  damage  sometimes  done 
■ in  the  harbour  from  the  press  of  sail  coming  in  ; 
this  partly  caused  by  the  rocks,  Jack,  197. — [These 
rocks  not  only  cause  damage  to  shipping,  but  also 
. cause  deposit  of  silt  in  the  harbour,  Tidal  Harbours 
Commissioner,  201],  Rep.  xxviii. , 


The  management  of  the  harbour  previous  to  1815 
vested  by  charter  of  1641  in  the  magistrates  and 
council,  Milne,  194. — Several  Acts  have  since  been 
passed,  giving  power  to  Commissioners  to  raise 
money  for  improvements,  ib. — The  Board  consists 
of  21  trustees,  viz.,  G from  the  town  eouncil,  G from 
the  guildry,  3 from  the  nine  incorporated  trades,  1 
from  the  three  trades,  1 from  the  Trinity  House, 
and  4 from  the  county,  ib. — The  provost  and  ma- 
gistrates are  trustees  ex-officio,  all  the  others  are 
elected  annually,  ib. — Three  of  the  trustees  at 
present  are  sailors,  ib. — Seven  form  a quorum ; 
there  is  no  difficulty  in  getting  the  proper  number 
together,  ib. — Statement  in  detail  of  the  several 
Acls  under  which  the  harbour  has  been  governed 
at  different  times,  201. — [The  Commissioner- 
having  inspected  the  minute  books,  &c.,  admitted 
that  they  were  satisfactorily  kept,  194].— -The 
auditor  is  appointed  by  the  sheriff,  and  is  entirely 
unconnected  with  the  trustees,  Camcoss,  195. 
Income,  Expenditure,  and  Debt : — 

Income.  — In  the  year-  1841-2  the  income 
amounted  to  18,443/  os.  7d. ; in  1842-3  to 
17,331/  0s.  10d. ; and  in  1843-4  to  23,9097.  2s.  9 d., 
242.  — Average  of  three  years,  ending  184-1, 
19,8947.  8s.,  ib. ; for  1844-5-6,  see  p.  656. 

Expenditure. — The  expenditure  in  1841-2  a- 
mountedto  20,2247.17s.;  in  1842-3  to  19,9787.  17s.; 
and  in  1843-4  to  26,638/  2s.  2d.,  242.— Ave- 
rage expenditure  of  three  years,  ending  1844, 
22,280/  1 2s.  6hd.,  ib. 

Debt.— A.  sinking  fund,  brought  into  operation 
under  the  last  Improvement  Act,  providing  for  the 
gradual  extinction  of  the  debt,  Milne,  194. — 
17,411/  has  already  been  paid  off,  ib.— -50,00  07. 
was  borrowed  at  3Ji  per  cent.,  the  remainder  at 
4 per  cent,  interest,  ib. — The  debt  due  on  1st  of 
January',  1S4G,  amounted  to  224,150/,  242. — By 
the  Act  6 and  7 Vic.,  c.  S3,  5 7 007.  is  required  to 
be  paid  off  the  debt  yearly,  ib. 

Shipping  and  Tonnage : — 

Arrivals  in  1845-6,  4314,  Jack,  197.— The  arrivals 
and  sailings  in  1840  were  4SU5  loaded  vessels,  of 
392,363  tons,  of  which  663  vessels  were  either 
colonial  or  foreign,  Rep.  xxix.— The  trade  of  the 
port  has  increased  considerably  with  the  increased 
accommodation,  Leslie,  195 ; Jack,  197. 

Shipwrecks  and  Lesser  Damage : — 

List  of  wrecks  at  the  entrance  of  the  river  Tay, 
from  1825  to  1845,  243. 

Improvements  Generally : — 

Deepening  the  channel  below  Perth  did  not  carry 
up  more  tidal  water,  Leslie,  195. — A bell-buoy 
•would  be  useful  in  hazy  weather,  Incin,  199 ; 
Kidd,  199. — It  could  not  be  heard  half  a mile  off 
in  a gale,  Kidd,  199.— Would  be  of  very  little  use, 
Webster,  199.— [Recommends  the  purchase  of  a 
life-boat,  built  by  Bremner,  of  Wick,  which  moves 
by  paddles  wrought  by  a crank,  and  said  to  do 
more  work  than  can  be  done  by  any  oars,  Tidal 
Harbours  Commissioner,  200.] 

Improvements  Effected  and  in  Progress : — 

Under  the  new  management.^  great  and  judicious 
improvements  have  been  effected,  Rep.  xxviii. — 
The  space  between  high  and  low  water  mark,  from 
Carolina  Port  on  the  east,  to  Craig  Pier  on  the 
west,  has  been  enclosed  by  a river  wall,  ib. — Two 
wet  docks,  containing  an  area  of  1 1J  acres,  capable 
of  containing  23,000  tons  of  shipping,  have  been 
completed,  ib— Another  wet  dock  of  14£  acres, 
opening  from  a tidal  harbour  of  1 1 acres,  is  far 
advanced  towards  completion,  ib. — 400,000/  have 
been  expended  on  their  improvement,  ib.  (vide 
Debt).— The  erection  of  the  wooden  pier,  by  in- 
creasing the  accommodation,  has  increased  the 
quantity  of  goods  and  cattle  imported,  Robertson, 
196. 

Improvements  Suggested : — 

Floating  Light.— The  erection  of  a floating 
. light  under  consideration  at  present,  in  conse- 
quence of  the  number  of  accidents  at  the  mouth 
of  the  river,  Milne , 194.— The  suggestions  as  to 
the  floating  light  have  all  been  made  verbally. 
Brawn,  194.— Captain  Greig,  of  the  “ Britannia,” 
has  strongly  urged  its  erection,  ib.— Necessity  for 
■floating  light  urged  in  consequence  of  the  circum- 

4 T 2 
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Dundee — continued : 

Improvements  Suggested — continued : — 
stances  attending  the  wreck  of  a schooner  on  the 
Abertay  Sands,  Hunter,  196. — Believes  a floating 
light  would  be  of  great  service  to  the  navigation, 
ib. — A floating  light  cannot  be  placed  without  im- 
posing new  dues;  it  would  cost  about  1200/., 
Kennedy,  19S;  Stevenson,  198. — Does  not.  con- 
sider a floating  light  necessary.  Jack,  197 ; Crigh- 
ton,  198. — It  would  be  more  likely  to  lead  vessels 
into  danger,  Spin/t,  199;  Irwin,  199;  Kidd,  199; 
Webster,  199. 

Removal  of  Obstructions. — The  removal  of  the 
Beacon  Rocks  to  low-water  mark  very  desirable, 
Leslie,  195;  Rep.  xxviii. — They  could  not  be  re- 
moved but  at  a great  expense,  Leslie,  195. — If 
removed,  they  must  be  brought  down  to  the  level 
of  the  west  dock,  or  they  would  be  better  as  they 
are,  ib. — The  Beacon  and  Fowler  Rocks  should 
both  be  cut  away,  Crighton,  196,  200 ; Clark,  1 96 ; 
Neith,  196  ; Jack,  197. — [The  rocks  at  the  entrance 
of  the  harbour  are  a perfect  nuisance,  and  should 
be  quarried  or  blasted  away  at  any  cost,  Tidal 
Harbours  Commissioner,  200.] — Cutting  away  the 
Horse-shoe  Shoal  at  Broughty  Ferry  to  low  water 
would  be  of  great  advantage,  ib. 

Pier  at  Broughty  Ferry. — Landing  place  at 
Broughty  much  desired  by  the  owners  of  bleach- 
fields  and  others  in  the  neighbourhood,  Norrie, 
195;  Spence,  195. — With  proper  accommodation, 
Broughty  might  be  made  fit  for  shipping  agri- 
cultural produce,  ib. — Is  strongly  opposed  to  any 
encroachments  on  the  river  at  this  place,  Ower, 
195. — Broughty  a bad  place  for  a ferry  pier,  Leslie, 
195- — Any  encroachments  at  this  place  would  be 
dangerous  to  the  navigation,  ib. 

Pilotage. — A pilot  cutter,  to  enable  the  pilots 
to  go  outside  in  all  weathers,  would  lessen  the 
number  of  accidents,  Jack,  197;  Irwin,  199. — 
Pilotage  should  be  compulsory,  Jack,  197  ; Spink, 
199;  Irwin,  199;  Kennedy,  200. — If  made  com- 
pulsory on  all  vessels  of  100  tons  and  upwards,  and 
on  all  foreign  vessels,  the  dues  would  be  sufficient 
to  remunerate  the  pilots  and  leave  a surplus  of 
100/.  a-year,  Kennedy,  200. 

Chain  Bridge  to  the  Beacon  Rock. — To  remedy 
the  want  of  a low-water  pier,  recommends  the 
erection  of  a chain  bridge  from  the  land  to  the 
Beacon  Rock , Allar dice,  196.— Chain  bridge  to 
the  Beacon  objected  to  by  many  persons,  as  it 
would  shut  up.  the  passage  for  vessels  inside  the 
rock,  19G. — Objects  to  the  chain  bridge;  its  erec- 
tion would  make  it  necessary  for  vessels  going  out, 
as  (hey  often  did  in  half  ballast,  from  one  dock  to 
another,  to  go  out  into  the  middle  of  the  river 
which  would  be  very  dangerous,  Crighton,  196.— 
Is  ot  opinion  that  a low-water  pier  to  the  Beacon 
would  prove  a great  obstruction  to  the  harbour, 
and  cause  great  inconvenience,  Neish,  196;  Jack, 
197. — The  want  of  a low-water  pier  much  felt 
Rep.  xxvui. 

. Complaints: — 

All  complaints  are  immediately  attended  to,  Milne, 
194.— Copies  of  complaints  by  trustees  of  encroach- 
ments on  the  harbour,  202.— The  inhabitants  of 
Broughty  complain  of  being  compelled  to  pay  the 
same  shore  dues  as  at  Dundee,  Rep.  xxix. 

Reports  of  Engineers,  &c. : — 

Smeaton,  1770, 262 ; Stevenson,  1814, 203  ; Telford 
207;  Jardine,  1880,  209  ; Gibb,  1831,  210;  Gibb 
183  2,  211  ; Leslie,  1838,  213.— Leslie,  on  com  I 
plaint  of  want  of  low-water  pier  at  Dundee,  1845 
228. — Leslie,  on  the  same,  with  estimate,  1845* 
234.— Leslie,  on  the  proposed  jetty  at  Broughty 
Ferry,  1835,  213. — Leslie,  on  the  encroachments  on 
the  Tay  by  Lord  Kinnaird  and  Colonel  Paterson, 
1843,  219.— Statement  for  Counsel,  220.— Black- 
adder,  on  the  effects  of  the  encroachments  at  Pow- 
gavie  on  the  scour  at  Dundee,  1844,  222.— Leslie 
on  a dike  and  cairn  below  the  South  Ferry,  1844’, 
222.  Washington,  on  the  Tay  Navigation,  1844, 
22G-— Walker,  on  embanking  the  shore  or  bed  of 
we  Tay,  1845,  229. — Stevenson,  on  the  proposed 
Moating  Light  at  the  entrance  to  the  Firth  of  Tav, 
1845,  236. 

Miscellaneous  Papers: — 

Return  to  an  Order  of  the  House  of  Commons  of 
August,  1844,  201  .—Queries  and  opinion  of  Council 
as  to  the  limits  of  jurisdiction  of  the  harbour 


| Dundee — continued: 

Miscellaneous  Papers — continued : — 
trustees,  224. — Complaint  of  want  of  low-water 
pier  at  Dundee,  Kennedy,  1844,  228.— Minutes  of 
Committee  thereon,  229. — Jardine,  on  the  case  of 
the  Dundee  Harbour  Trustees,  v.  David  Hunter 
Esq.  of  Broughty  Ferry,  236— Paper,  on  the  case 
ot  Lindsay  v.  the  Harbour  Trustees  of  Dundee 
241.— Complaints  of  inhabitants  of  Broughty  Ferry 
and  neighbourhood  relative  to  the  heavy  shore 
dues,  enacted  by  the  trustees  of  Dundee  harbour 
and  as  to  the  want  of  proper  landings,  1846,  237- 
Complaints  of  the  Edinburgh  and  Dundee  Steam 
Pocket  Company,  on  the  high  charges  for  harbour 
and  light  dues  in  the  Tay,  1846,  238,  239— On  the 
want  of  defences  at  Broughty  Ferry  for  the  pro- 
tection of  shipping,  1846,  237.— Allerdine,  on  the 
want  of  a low-water  pier  and  improved  ferry,  1847 
239,  240. — Petition  of  merchants,  shipowners,  &c.’ 
of  Dundee  to  the  House  of  Commons  on  the  harbour,' 
241. — Return  of  charges  for  pilotage  and  Tay  lights 
in  1843  and  1844,  242. — Return  oflight  dues  paid 
for  Tay  lights  in  1843  and  1844,  242— Return  of 
income  and  expenditure  in  1841,  1842,  1843,  and 
1844,  242. — List  of  wrecks  at  the  entrance  of  the 
Tay  from  1825  to  1845,  243. 


DUNGLASS: 

A small  fishing  harbour,  erected  in  1831  by  the 
Fishery  Board,  Rep.  xx. — The  entrance  is  72  feet 
wide,  ib. — It  has  seven  boats  belonging  to  it,  ib. 
DYSART : 

Present  Condition  of  Harbour: — 

Has  an  area  of  three  acres,  sheltered  by  piers,  with 
an  entrance  67  feet  wide  and  16  feet  deep,  Rep. 
xxiv. — About  100  feet  of  the  point  of  the  east  pier 
thrown  down  by  a stonn  in  November,  1844,  159. 
— The  navigation  considerably  impeded  by  this 
damage,  ib. — Plans  for  repairing  the  pier  now  under 
consideration,  ib. — Its  restoration  will  be  delayed, 
on  account  of  the  low  state  of  the  finances  of  the 
burgh,  ib. — It  has  just  been  rebuilt  (1846),  but  in  a 
wrong  direction,  Rep.  xxiv. — The  arrivals  in  1845-6 
were  152  sailing  vessels  of  5085  tons,  exclusive  of 
900  calls  from  steamers,  ib. 

Management : — 

The  26th  of  Geo.  II.,  and  the  43rd  of  Geo.  III.,  the 
Acts  regulating  the  burgh,  Justice,  159. 

Income  and  Expenditure : — 

Income. — I n 1841-2,  347/.  19s.  9c/. ; in  1842-3, 
435/.  16s.  3hd. ; and  in  1843-4,  339/.  16s.,  Justice, 
159. 

Expenditure. — I n 1841-2,  210/.  3s.  10Jc/.;  in 
1842-3,  161/.  4s.  9c/. ; and  in  1843-4,  147/.  4s.,  159. 
Reports  of  Engineers,  fyc. : — 

Leslie,  on  the  works  necessary  for  the  security  and 
improvement  of  the  harbour,  1838,  159. 

EARN  RIVER: 

Is  navigable  for  small  craft  up  to  Earn  Bridge,  six 
miles  from  the  Tay,  Rep.  xxvii. — Tf  considered 
necessary,  it  could  be  made  navigable  without  much 
difficulty  into  the  valley  of  Strathearn,  ib. 

EAST  TARBERT : 

The  6th  of  Ann  for  erecting  a harbour  or  quay  the 
Act  under  which  the  works  have  been  carried  on, 
Campbell,  379. — Considerable  improvements  have 
been  made  at  the  joint  expense  of  witness  and  of 
the  Commissioners  of  Highland  Roads  and  Bridges, 
ib. — An  additional  quay  for  the  accommodation  of 
steam  boats  has  recently  been  erected,  ib. 

Income  and  Expenditure : — 

Income. — In  1841-2,  104/.  18$.  lljd.  ; in  1842-3, 
113/.  7$.  i\d. ; and  in  1843-4,  127/.  10$.  8 d.,  Camp- 
bell, 380. 

Expenditure. — In  1841-2,  129/.  10$.  10ci;  in 
1842-3,  121/.  18$.  Hid.]  and  in  1843-4,  26/, 
Campbell,  380, 

EDEN  RIVER: 

This  river,  with  little  difficulty,  might  he  made 
navigable  for  some  distance  towards  Cupar,  which 
is  nine  miles  from  the  sea,  Rep.  xxvi. — The  tide 
rises  15  feet  on  the  coast,  reaches  Lydon  Mill,  three 
miles  above  Guard  Bridge,  where  it  is  stopped  by 
a weir  across  the  river,  ib. — Guard  Bridge  is  a fixed 
bridge  across  the  mouth  of  the  Eden,  ib. — Below 
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Eden  River— continued 

the  brige  is  a quay,  at  which  timber  and  coals  are 
landed  for  the  neighbouring  district,  ib. 

ELIE: 

Present  Condition  of  Harbour : — 

This  place  considered,  after  Burntisland,  the  best 
harbour  in  the  Firth  of  Forth,  and  the  one  most 
often  taken  by  shipping,  Rep.  xxv.— From  its 
naturally  sheltered  position  it  is  a secure  harbour 
in  easterly  gales;  it  has  often  afforded  refuge  to 
fishing-boats  in  distress,  ib. — The  small  pier,  70 
feet  of  which  were  washed  down  by  the  sea  some 
years  since,  has  recently  been  repaired,  ib. — It  re- 
mained a long  time  in  ruins  from  the  difficulty  of 
raising  sufficient  funds  for  its  restoration,  ib. — The 
arrivals  and  sailings  in  cargo  in  1840  were  1G8  ves- 
sels of  0903  tons, *6. — The  income  in  1844  amounted 
to  3 71.  19s.  2 tl.,  1845,  33/.  9s.,  1846,  30 Z.  15s.  <Jd., 
Supp. 056. 

The  Vows. — Dangerous  half-tide  rocks  imme- 
diately off  shore  to  the  westward,  and  right  in  the 
track  of  the  numerous  steamers  calling  at  Elie  in 
the  summer,  and  of  vessels  running  for  shelter, 
Rep.  xxv. — These  rocks  are  without  a beacon  to 
mark  them,  ib.— The  Commissioners  of  Northern 
Lights  have  been  memorialized  on  this  subject,  but 
no  reply  has  been  received,  ib. — Evidence  as  to 
wrecks  of  ships,  fishing-boats,  &c.,  on  these  rocks, 
showing  the  necessity  for  placing  a beacon  upon 
them,  ib. — A beacon  is  now  in  course  of  erection, 
Note  to  Rep.  xxv. 

Improvements  suggested : — 

A landing-place  for  steamers  is  much  wanted, 
Rep.  xxv. — This  might  be  made  at  a moderate  ex- 
pense, by  adopting  the  peninsular  rocky  point, 
which  projects  at  the  south-eastern  point  of  the 
bay,  it). — This  would  make  a good  landing  on 
either  side,  according  to  the  state  of  the  tide,  ib. ; 
Stevenson,  ICO. — Raising  the  sea-wall  or  dyke  con- 
necting the  pier  with  the  town  necessary  to  prevent 
the  harbour  from  being  filled  with  sand  from 
Wade’s  Bay,  Rep.  xxv.— Stevenson’s  report  and 
estimate  on  forming  a harbour  of  refuge  at  Elie, 
1836,  160. — Opinions  of  master  mariners  on  the 
same,  1838,  162,  103. 

Complaints : — 

That  this  excellent  natural  harbour,  which  at  a 
small  expense  might  be  made  of  great  value  to 
sailors  and  to  the  public,  is  suffered  to  remain 
comparatively  useless  from  the  indifference  or 
neglect  of  those  whose  duty  and  interest  it  is  to 
look  after  it  and  keep  it  in  repair,  Rep.  xxv.— Tliat 
sunken  vessels  are  allowed  to  remain  in  the  fairway, 
and  no  attempts  made  to  raise  and  remove,  them, 
* —Particulars  of  vessels  so  left,  and  the  injury  to 
fishermen  and  others  in  consequence,  ib.— If  this 
duty  does  not  devolve  upon  the  Commissioners  of 
Northern  Lights,  the  safety  of  vessels  and  of 
sailors’  lives  demands  that  some  proper  authority 
to  remove  such  obstruction  should  be  constituted, ib. 

Embankments: — 

Kincardine,  Rep.  xxiii.— River  Tay,  Powgavie,  &c., 
ib.  xxviii. — Montrose,  the  Slake,  ib.  xxxi.  . 

EYEMOUTH : 

Present  Condition  of  Harbour : — 

This  harbour  is  formed  by  the  outlet  of  a mountain 
stream  falling  into  a small  bay,  sheltered  by  the 
Hurcar  Risks,  which  extend  as  a natural  break- 
water across  its  entrance,  leaving  a passage  on 
either  side,  Rep.  xix.— The  entrance  is  154  feet  wide 
and  14  feet  deep  at  high-water  springs,  ib.  A stone 
pier  (one  of  Smeaton’s  earliest  designs),  carried  out 
from  the  eastern  shore,  protects  the  harbour,  ip.-— 
A quay  wall,  rebuilt  in  1843,  down  the  middle  of  the 
river,  forms  an  upper  basin,  and  shelters  the  vessels 
from  the;  freshes,  ib. — The  harbour  is  safe  when 
once  insi'de,  Craig , 101. — The  bar  is  of  sand  and 
shingle,  over  rock,  and  varies  in  height  as  much 
as  1 or  2 feet,  ib. — The  average  rise  of  spring  tides 
is  14  feet  of  equinoctial  springs;  16  feet  neaps  rise 
to  10  feet,  Whillis,  101.— The  river  wall  along  the 
ballast  quay  is  much  out  of  repair  ; it  has  fallen 
into  the  river  in  many  places,  ib. — The  stream  flows 
200  yards  above  the  bridge,  ib.— A pier  head  light 
formerly  shown  during  the  fishing  season,  but  has 
been  discontinued  during  the  last  two  years,  because 
the  fishermen  refuse  to  pay  for  it,  ib. — [Tho  Exa- 


Eyemoutii — continued  : 

Present  Condition  of  Harbour — continued : — 
mining  Commissioner  observed  that  the  discontinu- 
ance of  the  light  was  much  to  be  regretted,  as  the 
want  of  it  might  cause  the  destruction  of  aboat’serew, 
and  desired  to  call  the  serious  consideration  of  the 
trustees  to  this  subject,  that  as  gas  was  laid  down 
on  the  quays,  5 Z.  would  probably  cover  the  expense 
of  an  additional  burner,  101]. — Eyemouth  is  an 
important  fishing  station  as  well  as  a refuge  harbour 
for  wind-bound  vessels,  Bowhill,  100. — It  is  the 
head  quarters  of  an  important  fishery,  extending 
30  miles  along  the  coast,  and  employing  160  boats 
and  S23  men  and  boys,  Rep.  xix. — The  population 
is  about  1400,  of  which  110  are  fishermen.  Forme, 
100;  Supp.  624.— The  chief  exports  are  grain, 
herrings,  &c.,  and  the  imports,  coal,  timber,  salt, 
&c.,  Gillie,  100. — The  arrivals  in  1845-6  were  305 
vessels  of  13,067  tons,  Rep.  xix.— A deposit  of  about 
one  foot  a-year  takes  place  in  the  basin,  to  remove 
which  a sluice  was  formed,  but  has  since  got  out 
of  order  and  been  closed  up,  Whillis , 101. — Ballast 
is  charged  7 d.  a-ton,  ib.  101 ; Craig , 101- — Quality 
of  ballast  supplied  objected  to,  Whillis , 101,  Craig, 
101.  . 

Pilotage. — There  are  20  pilots  who  receive  license 
from  trustees  on  producing  certificates  of  good 
character,  but  do  not  undergo  any  examination, 
Craig,  101. 


Management : — 

The  governing  Act  is  2 Vic.  cap.  3G,  which  re- 
pealed 37  Geo.  III.  cap.  49,  Calder,  100.— Prior  to 
1791  there  was  no  separate  trust,  ib. — Twenty-five 
trustees  named  in  the  Act,  this  number  reduced  by 
deaths,  &c.,to  eleven,  ib.— Trustees  meet  quarterly, 
three  form  a quorum,  and  great  difficulty  is  felt  in 
getting  this  number  together,  ib. — The  meetings 
are  not  public,  Bowhill,  100.— The  accounts  are 
audited  annually  by  the  chairman  of  the  meeting, 
ib. — Treasurer  and  collector  both  give  security,  ib. 
[The  account  books  examined  by  Tidal  Harbours 
Commissioner,  who  pronounced  them  to  be  pro- 
perly kept,  100.] 

Income,  Expenditure , and  Debt  '■ 

Income. — In  1834  the  income  amounted  to 
94/.  17 s.  5 d.  \ in  1846  to  281/.  17s.  10c/.,  Bowhill , 
100, — It  has  considerably  increased  within  the  last 
three  years.  Ferine,  100. — In  1845  the  revenue 
amounted  to  498/.  5s.  Id.,  ib— This  increase  caused 
by  the  arrival  of  the  materials  for  tho  construction 
of  the  North  British  Railway,  ZA— Statement  of 
income  in  1841,  1842,  and  1843,  114.— Account  of 
the  receipts  in  each  of  the  years  from  183,7  to  1846, 
Supp.  620 ; see  also  p.  661.— The  dues  are  much 
lower  than  at  any  of  the  neighbouring  ports,  Gillie, 
100. — A great  portion  of  the  revenue  is  derived  from 
dues  on  wind-bound  vessels,  ib. — The  dues  are  le- 
vied under  the  Act  of  1839,  Rep.  xix. 

Expenditure.  — Amount  expended  in  1841, 
1117/.  13s.  5 d.  (including  1000/.  for  building  jetty, 
&o.);  in  1842,  177/.  7s.  8|tZ. ; and  in  1843, 
136/.  15s.  9RZ.,  114. — The  cost  of  obtaining  the  Im- 
provement Act  of  1839  amounted  to  460/.  19s.  9d., 
or  nearly  two  years’  income,  Bowhill,  100. — Ac- 
count of  the  expenditure  in  each  year  from  1837  to 
1846,  distinguishing  the  amount  paid  for  deepening 
the  harbour  from  thegeneral  expenditure,  Supp.  625- 

Debt. The  debt  amounts  to  2000/.,  for  which 

interest  at  the  rate  of  4 per  cent  is  paid,  which  will 
shortly  be  raised  to  5 per  cent.,  Bowhill,  100,  114. 
—The  debt  incurred  in  1843  and  subsequently  by 
removing  the  old  and  building  new  jetty,  and  partly 
by  the  expense  of  deepening  the  harbour,  ib.,  100. 


Shipping  and  Tonnage : — 

340  vessels  entered  tbe  harbour  in  1846 , Bowhill, 
100. — The  arrivals  in  1S46  were  30  foreign  vessels, 
of  2047  tons,  and  275  coasters,  of  1 1 ,020  tons,  Gillie , 
100,  Rep.  vii. — Has  seen  14  large  fishing-boats,  and. 
40  herring,  carrying  from  six  to  seven  men  each,  sail 
from  Eyemouth  in  the  season,  Whillis,  101.— Has 
also  seen  26  French  fishing  vessels  and  40  coasters 
at  one  time  in  the  harbour,  ib. — Account  of  number 
of  boats  and  fishermen  on  Eyemouth  station.  111, 
Rep.  vii. 


Shipwrecks  and  Lesser  Damage : — 

Seven  vessels  were  wrecked  in  1838,  and  several 
lives  lost,  within  four  miles  of  Eyemouth,  Feme , 
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Eyemouth — continued : 

Shipwrecks  and  Lesser  Damage — continued: — 

100;  DalyelU  100— List  of  shipwrecks  near  Eye- 
mouth, from  1816  to  1846,  9G. 

Improvements  Effected: — 

A new  jetty  has  been  built,  to  form  a sheltered 
basin  for  vessels  to  lie  in  clear  of  the  freshes, 
Bowhill,  100  ; Whillis,  101.— The  harbour  has 
been  deepened  at  an  expense  of  5222.,  Bowhill , 100  ; 
Whillis,  101.  It  has  been  deepened  about  a foot, 
Craig,  101. 

Improvements  Suggested  : — 

General  deepening  of  the  harbour  the  most  de- 
sirable improvement,  Whillis , 101  ; Craig,  101  ; 
Hudson,  101;  Hay,  101.— It  should  be  deepened 
to  12  feet  at  the  bar  at  neap  tides,  Hudson,  101 ; 
Hep.  xix. — This  would  beattended  with  considerable 
difficulty,  as  rocky  shares  of  whinstone  cross  it  in 
many  places,  Whillis,  1 01. —The  removal  of  the 
share  at  the  pier-head,  which  dams  up  the  water, 
much  desired,  Craig,  101.— If  the  shares  cannot 
be  removed  by  dredging,  they  should  he  removed 
by  blasting,  ib. — Enclosure  of  the  bay  by  a break- 
water, to  form  a harbour  of  refuge,  generally  de- 
sired, Bowhill,  100:  Ferine,  100;  Daltjell,  100; 
Craig,  lol;  Whillis,  101;  Hudson,  101. — Eye- 
mouth a good  site  for  such  a work,  Bmohill,  -100. — 
Opinions  of  naval  officers  in  favour  of  this  site, 
Bowhill,  100:  Dalyell,  100. — Its  advantages  stated. 
Rep.  xix. — The  admiralty  survey  of  18.19  has  shown 
detached  rocks  starting  up  in  various  directions, 
which,  if  Ihe  proposed  breakwaters  are  constructed, 
will  limit  the  space  so  much  that  there  would  not 
be  room  for  a dozen  loaded  vessels  to  lie  afloat, 
ib. — Plans  have  been  made  and  estimates  taken, 
showing  its  practicability,  at  a cost  of  only  50,000/., 
Dalyell,  100. — There  is  no  harbour  of  refuge  acces- 
sible at  all  time  from  the  Hutnber  to  the  Firth  of 
Forth,  a distance  of  200  miles,  ib. — Necessity  for 
harbour  of  refuge  shown  by  the  number  of  wrecks 
which  have  occurred  in  the  vicinity,  Hudson,  101 ; 
Feme , 100;  Craig , 101;  Whillis,  101. — The  re- 
moval of  the  inner  Buss  by  blasting  recommended, 
Whillis,  101 ; Craig , 101. — This  a dangerous  rock, 
with  only  six  feet  of  water  over  it  at  low  tide,  and 
should  be  blasted  away,  Craig,  101,  Rep.  xix. 

Lights,  Buoys,  and'Beacons. — Leading  lights  are 
wanted  as  a guide  into  the  harbour,  Hudson,  101. 
— One  a fixed  light,  the  other  a tidal  light,  to  be 
shown  as  soon  as  there  are  ten  feet  of  water  over  the 
bar,  Hu/lson,  101 ; Hay,  1 01. — A beacon  to  be  placed 
on  the  Buss,  off  Luff-Hard,  Whillis,  101  ; Rep.  xix. 
— A warping  buoy  off  the  harbour’s  mouth  would 
he  found  very  uselui,  Whillis,  101. 

Complaints: — 

The  dilapidated  state  of  the  old  pier  and  river 
wall ; want  of  crane,  and  warping  buoy  off  the 
harbour’s  mouth  ; want  of  beachinsr  plan  ; light  at 
pier  head  and  beacon  on  the  Inner  Buss,  Rep.  xix. 

Reports  of  Engineers,  $c. : — 

Smeaton.  on  Eyemouth  harbour,  1767,  102. — Jar- 
dine,  1S37,  on  the  same,  103. — Mitchell,  on  the  pro- 
posed improvements,  1840,  104. 

Miscellaneous  Papers : — 

Return  to  an  Order  of  the  House  of  Commons  rela- 
tive to  Eyemouth  harbour,  102. — Statement  of  30 
ship-masters,  &c.,  relative  to  Eyemouth,  103.— 
Memorandum  by  SirD.  Milne  on  the  harbour,  103. 
— Letter  from  secretary  of  National  Floating  Break- 
water and  Refuge  Harbour  Company,  1 06. — Memo- 
rials of  merchants,  shipowners,  &c.,  relative  to  har- 
bour of  refuge,  107-109. — Statement  of  capabilities 
of  Eyemouth  for  harbour  of  refuge,  112. — Account 
of  number  of  boats  and  fishermen  on  Eyemouth 
station,  111;  Snpp.,  624. — Return  of  income  and 
expenditure  in  1841-1843,  114. 

FERRY-PORT-ON-CRAIG : 

Description  of  the  Port, — Rep.  xxvii. 

Income  and  Expenditure : — 

Income.— In  1841 , 31/.  6s.  8 d. ; in  1 842, 33/.  Os.  6 d. ; 
and  in  1844, 427. 1 8s.,  Dangall,  170  ; for  1 845-6,  see 
p.  656. — The  dues  are  levied  under  authority  of  a 
royal  charter,  Dangall,  1 70. 

Expenditure. — The  expenditure  for  repairs  was 
very  trifling  in  the  years  1841-2  and  ISAS,  Dangall, 
170. 

■Miscellaneous  Papers : — 

* Admiralty  Report  of  the  Edinburgh  and  Northern 


Ferry-  Port-on-Craig — continued : 

Miscellaneous  Papers — continued  : — 

Railway  Improvement  of  the  Ferry  between  Ferry- 
Port-on-Craig  and  the  north  bank  of  the  Tay, 
170-1. 

FINDHORN : 

Present  Condition  of  Harbour: — 

Has  two  good  piers,  and  vessels  drawing  ] 2 feet  of 
water  can  reach  them  in  tine  weather.  Rep.  xxxvi. — 
It  has  a shifting  bar  with  14  leet  over  it  at  high- 
water  springs,  but  unsafe  in  north-east  gales,  ib. — 
The  arrivals  in  1846  were  214  vessels  of  13,600 
tons,  ib. 

Income  and  Expenditure : — 

Income. — In  1842,  200/. : in  1843,  200/. ; and  in 
1844,  200/.,  Brown,  339  ; for  1845-6,  see  p.  G5G. — 
The  dues  are  levied  under  an  Act  passed  in  1777, 
Brown,  339. 

Expenditure — In  18-12,  3/.  Is.  lot/.;  1S43,  nil ; 
and  in  1844,  25/.,  Brown,  339. 

Fisheries  : — 

Extent  of. — The  Scottish  fisheries,  in  flieir  present 
imperfectly  developed  state,  and  cramped  by  want 
of  sheltered  harbours,  Sic.,  employ  10,535  boats, 
manned  by  40,758  men  and  boys,  exclusive  of 
32,270  tons  of  shipping  occupied  in  Ihe  carrying 
trade  in  connexion  with  the  fishery,  Rep.  xvii. — 
Number  of  boats,  decked  and  undecked,  employed 
in  the  shore  curing  herring,  cod,  and  ling  fisheries, 
and  the  number  of  fishermen  and  boys  employed  at 
the  several  fishing  districts  in  Scot  land,  in  the  year 
ending  January,  1847,  Supp.  661*668. 

FISHERROW: 

Present  condition  of  Harbour: — 

The  harbour  of  Musselburgh  has  an  area  of  about 
two  acres,  enclosed  by  stone  piers,  one  of  which  has 
recently  been  rebuilt,  Rep.  xviii. — 68  fishing-boats 
belong  to  the  port, employing  340  men  and  boys,  ib. 

Management : — 

This  port  included  within  the  hurgli  of  Mussel- 
burgh, Lees,  8-1. — It  is  under  the  management  of 
the  magisi rates  and  Town  Council  of  the  burgh, 
who  are  Commissioners  under  the  Act  3 Vic., 
cap.  73,  the  governing  Act,  ib.  84. 

Income,  Expenditure,  and  Debt : — 

Income — Arising  Irani  tonnage,  planking  shore- 
boat,  and  ballast  dues  and  interest,  amounted  in 
1842  to  362/.  13 s.  1-id. ; in  1843,  to  291/.  is.  2^of. ; 
and  in  1844,  to  361/.  11s.,  Wilson,  8-1 ; for  18-15-6, 
see  p.  658. — Levied  under  the  Act  3 Vic.,  cap.  73, 
Rep.  xviii. 

Expenditure — Amounted  in  1842  to326/.15s.1  Od. ; 
in  1843  to  357/.  2s.  11^(7.;  and  in  1843  to 
2020/.  19s.  lid.,  Wilson,  84.— The  large  expendi- 
ture in  1843  was  caused  by  a sum  of  1635/.  2s.  od., 
incurred  for  building  a new  pier,  ib. 

Debt — Amounted  on  1st  January,  lS46,to  7218/., 
Wilson,  84. 

Shipping  and  Tonnage: — 

The  arrivals  in  1S4G  were  457  vessels  of  20,027 
tons,  Rep.  xviii. 

Reports  of  Engineers  :— 

Stevenson,  on  improvement  of  Fisherrow,  1839,  84. 

FORTH  AND  CLYDE  NAVIGATION:": 

This  canal  affords  a navigable  channel  between  the 
east  and  west  coasts  of  Scotland  for  vessels  not  ex- 
ceeding 8^  feet  draft  of  water,  Rep.  xxi. — Description 
of  the  canal,  length,  number  of  locks,  &e.,  ib.— ■ 
The  cost  of  the  entire  work  amounted  to  330,000/., 
ib.  xxii. — The  affairs  of  the  Company  stated  to  be 
judiciously  managed,  ib. — The  tonnage  dues  have 
recently  been  reduced,  ib. — The  Monkland  Canal 
12  miles  in  length,  recently  incorporated  with  the 
Forth  and  Clyde  Navigation,  ib. — The  total  cost  of 
both  canals  up  to  the  present  time  amounts  to 
1,090,380/.,  ib. 

Income,  Expenditure,  and  Debt : — 

Income. — In  1841,  80,940/.  9s.  Id. ; 1842,  75,117/. 
5s.  3 d.;  1843,  63,516/.  10s.  6 d.,  Crichton,  487.— 
The  dues  are  levied  under  the  authority  of  the  Act 
4 & 5 Vic.  c.  55,  ib.— The  highest  revenue  was  re- 
ceived in  1839,  when  it  amounted  to  95,475/.,  Rep. 
xxii. — The  income  in  1846,  including  that  of  the 
Monkland  Canal,  amounted  to  115,621/.,  ib. 

■ Expenditure. — In  1841,  26,142/.  14s.  11(7.  ; 1842, 
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Forth  and  Clyde  Navigation— continued: 

Income , Expenditure,  and  Debt — continued : — 

G8.035 1.  Is.  Ad. ; 1843,  43,298/.  8 S.  lid.,  Crichton, 
487. 

Debt. — SG,4S9/.  18s.  Ad.,  due  on  the  31st  De- 
cember, 1 343,  Crichton,  4S7. — 1 71,350/.  due  in  1 846, 
Rep.  xxii. 

FORTH,  FIRTH  OF : 

The  Firth  of  Forth  the  most  capacious  inlet  of  the 
sea  on  the  eastern  coast  of  Great  Britain,  valuable 
for  its  large  amount  of  traffic,  and  as  affording  the 
only  real  refuge  in  an  easterly  gale  on  this  part  of 
the  coast.  Rep.  XX. — It  is  navigable  at  all  times  for 
vessels  of  12  feet  draft  as  far  as  Grangemouth  and 
Kincardine,  and,  at  tide  time,  to  Alloa  and  Stirling, 
for  a distance  of  54  miles,  ib. — In  this  space  are  in- 
cluded 40  piers  and  tidal  harbours,  and  the  road- 
steads of  Leith,  Aberlady,  and  Elie  Bays,  and  the 
sheltered  anchorage  of  St.  Margaret’s  Hope,  ib. — 
18,130  vessels  of  1,532,003  tons,  paid  dues  in  1S46 
for  the  Inch  Keith  Light,  ib. — Account  of  damage 
done  westward  of  Leith,  and  under  Leith  Fort  by 
the  inroads  of  the  sea  upon  the  shore,  ib.  xxi. — The 
practice  of  shipmasters  throwing  ballast  into  the 
Forth  on  their  passage  from  Queen’s  Ferry  up  to 
Alloa  and  Stirling  generally  complained  of,  ib.  xxii. 

— This  practice  has  considerably  increased  since  the 
opening  of  Clackmannan  Colliery,  ib.  — Attempts 
made  by  Alloa  trustees  to  repress  this  injurious 
practice!  ib. — Several  parties  prosecuted  and  con- 
victed in  consequence,  ib. — Practice  not  abated  by 
their  proceedings,  ib. — The  authorities  of  Clack- 
mannan and  Stirlingshire  made  no  attempts  to  pre- 
vent it,  although  prohibited  by  Act  of  Parliament 
under  high  penalties,  ib. — Evidence  as  to  increase  of 
shoals  and  sand-banks  from  this  cause,  ib. — Extent 
of  the  evil  described,  ib.  xxii.  and  xxiii.,  App.  No.  85. 

— The  same  practice  prevails  to  a considerable  ex-  I 
tent  in  the  neighbourhood  of  Charlestown,  and  in 
nearly  all  the  harbours  in  the  Firth,  Rep.  xxii. 

FORTROSE : 

Has  a harbour  with  high  piers  and  11  feet  depth  of  ! 
water,  finished  in  1817,  at  a cost  of  4000/.,  Hep. 
xxxviii. — Clianonrv  Poinr,  a dangerous  spit  of 
shingle  a mile  from  the  shore,  is  now  marked  by  a 
fixed  light,  ib. 

FRASERBURGH  : 

Present  Condition  of  Harbour: — 

This  harbour  has  an  area  of  eight  acres,  enclosed  by 
north  and  south  piers,  with  a middle  pier  or  jetty, 
Rep.  xxxiii. — It  has  a depth  of  15  feet  at  the  outer 
harbour  and  12  feet  at  the  inner  at  high-water 
springs,  ib. 

Management : — 

Previous  to  1818  the  Harbour  Commissioners  were 
also  members  of  the  Town  Council  of  Fraserburgh, 
elected  by  the  superior,  Lord  Salloun,  Begg,  325. 
— By  the  Act  58  Geo.  III.,  cap.  85,  this  manage- 
ment was  continued  until  1839.  The  present  go- 
verning Act  is  2 and  3 Vic.,  cap.  G5,  which  repealed 
the  former  Acts,  ib.  325. 

Improvements  Effected: — 

North  pier,  designed  by  Rennie,  erected  in  1808  at 
a cost  of  11 ,332/.  17s.  3 d. ; South  quay,  built  about 
1818,  cost  G,61lZ.  4s.  Gd.;  the  middle  pier  or  jetty, 
in  1830,  cost  5,654/.  18s.  3d. ; and  various  excava- 
tions in  the  last  six  years,  2,103/.  4s.  7 W.  Total 
cost  of  the  different  works,  25,702/.  4s.  7 id,,  Brown, 
329. 

Improvements  Suggested: — 

Extension  of  piers,  to  give  greater  shelter  to  fisher- 
men, much  wanted,  hut  prevented  on  account  of  the 
cost,  Rep.  xxxiv. — The  cost  of  the  design  prepared 
for  extending  the  piers  estimated  at  20,000/.,  ib. — ■ 
This  sum  too  large  for  the  harbour  funds,  ib.  Con- 
sidering the  position  of  Fraserburgh,  the  refuge  it 
affords  to  wind-bound  vessels,  and  the  extent  and 
value  of  its  fisheries,  is  of  opinion  that  there  are 
few  places  on  the  coast  where  such  a sum  could  be 
more  beneficially  expended,  ib. 
come.  Expenditure,  and  Debt : — 

Income. — In  1841  the  income  amounted  to 
1698/.  4s.  6 d. ; in  1842  to  1864/.  4s.  8d. ; and  in 
1843  to  1923/.  0s.  4 id.,  Begg,  330.— 1846,  2218/., 
Rep.  xxxiv;  for  1844-5-6, 'see  p.  654. — The  dues 
are  levied  under  the  authority  of  the  Act  2 and 
3 Vic.,  cap.  65,  ib. 


Fraserburgh — continued : 

Income,  Expenditure,  and  Debt — continued  : — 

Expenditure. — In  1 84 1 the  expenditure  amounted 
to  1029/.  l-'s.  3id ; in  1842  to  2308/.  3s.  ‘lid. ; and 
in  1843  to  1452/.  6s.  7c/.,  Begg,  330. 

Debt. — The  debt  due  on  the  1st  January,  1S46, 
amounted  to  12,496/.,  Begg,  330. 

Miscellaneous  Papers : — 

Return  to  Order  of  House  of  Commons  of  August, 
1844,  325. — Letter  from  chief  magistrate  to  Lord 
Saltoun,  on  the  capabilities  of  Fraserburgh  as  a 
harbour  of  refuge,  328. — Memorial  of  fish  curers, 
merchants,  &c.,  of  Fraserburgh,  on  the  want  of 
accommodation  for  fishing  craft,  329.- — Account  of 
cost  of  improvements  in  the  harbour,  ib. 

Reports  of  Engineers,  §c. : — 

Stevenson,  on  the  harbour  and  a new  south  pier, 

325.  — Gibb  on  improving  the  harbour  and  estimate, 

326.  — Walker,  on  the  capabilities  of  the  harbour, 
and  estimate  for  new  works,  327. — Chalmers  on  the 
erection  of  the  piers,  330. 

Complaints: — 

The  Harbour  Commissioners  have  received  no  writ- 
ten complaints  of  defects,  &c.,  in  the  harbour, 
Begg , 325. — Fish-curers  complained  in  1845  of 
want  of  accommodation  l’or  fishing  craft,  329,  App. 
No.  221,  Rep.  xxxiv. 

GARBENSTONE : 

This  harbour  was  built  in  1 740  by  the  proprietor  of 
the  estate  of  Troup,  Wernham,  331.— Description 
of  the  harbour,  Rep.  lviii. — The  dues  fixed  at  that 
time  have  been  levied  ever  since,  Wernham,  331. 
Income  and  Expenditure : — 

Income— In  1841,  67/.;  in  1S42,  81/.;  and  in 
1843, 83/.,  Wernham,  331 ; for  1S44-5-G,  see  p. 654. 

Expeniture. — In  1841,  2/.  18s.  lcZ. ; in  1842, 
13/.  13s.  7i<Z;  and  in  1843,  6/.  11s.  ll$d.,  Wem- 
ham,  331. 
a A RETEST  OWN  : 

This  harbour,  built  by  voluntary  subscription  and 
dues,  collected  by  mutual  consent  without  an  Act 
of  Parliament,  Stuart,  595  ; Waldie,  595  ; Bryce, 
595 ; Pollock,  595. — It  cost  2000/.,  ib. — An  expen- 
■ diture  of  800/  on  the  breakwater  would  be  beneficial 
to  colliers  and  strange  vessels  seeking  shelter,  ib. 
— This  improvement  might  probably  be  the  means 
of  saving  many  lives  and  much  valuable  property, ib. 
Income,  Expenditure,  and  Debt : — 

Income. — In  1841,  116/.  11s.  7<Z.;  1842,  97/.; 
1843,  401/.  6s.  lcZ.,  Stuart,  595;  for  1844-5-6,  see 
p.  654.— Loan  of  300/.  taken  in  1843  the  cause  of 
increase:  Stuart,  595. — Id.  per  ton  register  the 
amount  of  harbour  dues,  ib. 

Expenditure. — In  1841,  55/.  Is.  Id. ; 1842, 
281/.  7s.  id. ; 1843,  438/.  19s.  7 d.,  Stuart,  595. 

Debt. — Amount  due  1st  January,  1846,  555/., 
Stuart,  595. 

GARMOUTH : 

This  place  not  properly  a harbour,  being  merely  a 
creek  or  anchorage  place,  Hogarth,  337. — The  dues 
are  only  Id.  per  ton  register  on  all  vessels  using  the 
moorings,  ib. — The  Duke  of  Richmond  is  the  pro- 
prietor, who  lets  it  to  witness  for  12/.  10s.  per  an- 
num, ib. — The  arrivals  in  1846  were  106  vessels  of 
5254  tons,  Rep.  xxxv.  Income  in  1844,  60/. ; 1845, 
70/. ; 1846,  64/.,  Supp.  654-5. 

GATEHOUSE: 

A proprietary  harbour. — Description  thereof,  Rep. 
lviii. 

Income  and  Expenditure : 

Income.— In  1841, 26/.  17s.  7 d. ; 1842,33/.  4s. 7d. ; 

1843,  33/.  18s.  Id.,  M‘ Adam,  597  ; for  1844-5-6,  see 
p.  654. — The  dues  are  collected  by  the  authorities 
of  the  Burgh  without  anAct  of  Parliament,  Ml  Adam, 

Expenditure. — In  1841,  4/.  17s.  5 d;  1S42, 
4/.  9s.  Sd. ; 1843,  5 Z.  2s.  lid.,  Ml  Adam,  597. 

GIRVAN: 

Description  of  the  harbour,  Rep.  ]vi. — This  har- 
bour by  charter  belongs  to  the  lands  of  Balloch- 
tone,  the  property  of  the  Duchess  de  Coigny, 
by  whom  it  is  maintained  without  reference  to  the 
revenue  derived  from  it,  Wyllis,  554. 

Income  and  Expenditure : — 

Income. — In  1842,  58/.  Os.  6^d. ; 1843,  90/. ; 

1844,  55/.  Gs.,  Wyllis,  554 ; for  1845-6,  see  p.  654. 
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Girvan — continued : 

Income  and  Expenditure— continued : — 

Expenditure. — In  1842,  27-!/.  IGtf.  2d.]  1843, 
283/.  11s.  id. ; 1844,  233/.  15s.  1C</.,  Wyllis,  554. 

GLASGOW: 

Present  Condition  of  Harbour  and  River: — 

The  Harbour. — The  present  harbour  space  is  about 
21  acres,  Bremner,  395. — An  addition  of  1 li  acres 
will  be  added  when  the  works  in  progress  are 
completed,  ib. — One-half  of  this  increased  space 
will  be  added  to  the  harbour  in  two  years,  and  the 
whole  in  four  years  from  the  present  time  (October, 
1840),  ib. — The  width  of  the  harbour  is  420  feet, 
ib.  392. — This  part  proposed  by  Rennie  to  be  135 
feet  only,  ib. — Statement  showimr  the  width  of  the 
river  at  different  places,  and  the  widths  proposed 
by  the  different  engineers,  407. — Statement  show- 
ing the  existing  accommodation  in  the  harbour  as 
to  quay  room  and  water  space,  478. — Depth  of 
water  in  the  harbour  17  feet  at  spring  and  1 5J  feet 
at  neap  tides,  ib.  394;  Johnstone , 396. — At  Glas- 
gow Bridge  the  depth  is  14  and  15  feet  at  neap 
tides,  and  1 7 and  18  at  spring  tides,  Bell,  405. — For- 
merly there  were  shallows  with  not  more  than  3 feet 
of  water,  ib. — A north-east  wind  makes  a difference 
of  2 feet  in  the  depth  of  water,  M'Connechy,  412. — 
The  depth  of  water  has  been  increased  in  the  last 
30  years.  There  is  no  want  of  rings,  cranes,  See.., 
in  the  harbour,  Johnstone,  39G. — The  largest  crane 
will  lift  45  tons,  ib. — A larger  crane  about  to  be  put 
up  on  the  north  bank  of  the  river,  ib. — There  is 
only  one  patent  slip  in  the  harbour,  Hutchison, 
399. — The  want  of  a graving  dock  much  felt, 
Chapman,  399. — All  the  large  ships  are  obliged  to 
be  sent  to  Liverpool  to  he  repaired,  ib. — Evidence 
as  to  the  increased  and  increasing  trade,  and  of 
the  greater  number  and  size  of  the  vessels  using 
the  harbour,  Johnstone,  395. — Necessity  for  further 
accommodation  proved  thereby,  ib. — The  pressure 
has  long  been  felt,  and  is  even  on  the  increase,  ib. ; 
Steele,  415. — Evidence  as  to  mode  of  berthing  ships 
in  the  harbour.  Bell,  403. — Vessels  are  frequently 
compelled  to  lie  six  and  seven  abreast,  Johnstone, 
396,397. — Accidents  of  frequent  occurrence  from 
this  cause,  ib.  397. — Believes  the  majority  of  the 
accidents  have  been  caused  by  so  many  ships  lying 
abreast,  Russell,  398. — Return  of  persons  taken 
out  of  the  harbour  in  1845  and  184G,  Bell,  403. — 
Is  of  opinion  that  other  and  belter  arrangements 
might  be  made  so  as  to  give  greater  accommodation, 
ib.  405. — Large  vessels  likely  to  remain  long  in  the 
harbour  should  be  sent  into  a basin  to  be  provided 
for  thepurpose,  ib. — The  steam-boat  interest,  should 
be  accommodated  between  York-street  and  Glas- 
gow Bridge,  and  the  coasters  above  the  bridge,  ib. 
—Finds  no  greater  difficulty  in  towing  up  vessels 
in  the  Clyde  than  in  the  Thames,  or  any  other 
river,  AT  Gregor,  417.— Silting  in  the  harbour  very 
considerable,  Bald,  421. — It  is  caused  partly  by  the 
sewerage  from  the  city,  and  partly  by  the  deposition 
in  the  river  during  land  floods  and  freshes,  ib. — 
The  deposition  is  greatest  below  Glasgow  Bridge, 
and  gradually  diminishes  towards  the  entrance°of 
the  harbour,  ib. — Its  removal  is  attended  with  con- 
siderable expense. 

Stockwell  Bridge  Weir.— One  of  the  greatest 
barriers  to  the  improvement  of  the  Clyde,  M' Lel- 
lan,  389. — Expense  of  dredging  increased  by  the 
continuance  of  the  weir,  Bremner,  393.— It  is  in- 
jurious to  the  property  on  the  banks  by  forcino- 
the  water  upward  in  freshes,  and  flooding  the 
houses,  ib.— Further  evidence  as  to  the  prejudicial 
effect  of  this  weir,  ib. 

Quays. — The  stone  quay  walls  were  never  laid 
sufficiently  deep  nor  strongly*  enough  piled  in  the 
foundations,  Bald,  420. — The  walls  have  been  built 
20  feet  high,  ib. — A depth  of  24  feet  of  water  now 
required  in  the  harbour  for  the  large  ships,  ib.— 
The  quays  now  extend  7070  feet,  Drew,  416. — 
They  are  in  a very  indifferent  state,  particularly 
those  first  built,  M'Lellan,  390  ; Johnstone.  396. — 
A few  mouths  since  500  feet  on  the  north  side  and 
375  feet  on  the  south  side  had  given  way,  Bremner, 
392.— The  condition  of  the  quays  caused  by  dredg- 
ing to  a greater  depth  than  was  contemplated 
when  they  were  built,  Johnstone,  396  ; Bell,  405  ; 
Turner,  394. — ’They  are  sometimes  overflowed  in 
heavy  freshes,  Bremner,  394.— The  damage  done 
to  property  on  these  occasions  very  trifling,  ib. — 
Flooding  caused  by  the  confined  section  of  the 


Glasgow — continued : 

Present  Condition  of  Harbour,  <.$r. — continued : 

river  and  the  want  of  declivity  in  the  bed  of  the 
navigable  channel,  ib. — Fresh  water  is  laid  down  to 
the  quays,  Johnstone,  396. — Is  of  opinion  that  every- 
thing has  been  done  consistent  with  the  means  of  the 
trust  to  make  the  quays  as  substantial  as  possible 
Bell,  405. — Considers  the  present  stone  quays  may 
be  made  secure,  and  that  they  would  then  be  prefer- 
able to  timber,  M'Connechy,  413. — Believes  timber 

walls  preferable  to  stone  in  Glasgow,  Forrest,  414. 

Decidedly  recommends  timber  walls  in  preference 
to  stone,  Bald,  42 1. — The  steam-boat  timber  wharfs 
have  answered  very  well,  ib. — Timber  quays  less 
than  half  the  expense  of  stone,  are  quickly  erected, 
morecasily  repaired,  and  are  in  no  dauger  of  coming 
down,  ib. — If  constructed  of  red  pine  and  pitch 
pine,  they  would  last,  with  attention,  from  20  to  30 
years,  ib. — Replacing  timber  walls  would  cause  far 
less  inconvenience  to  the  shipping  than  rebuilding 
stone  walls,  ib. 

Pilotage. — There  are  about  50  pilots,  Forrest, 
413. — Considers  this  number  sufficient,  but  that 
the  men  are  not  efficient,  ib. — Pilotage  compulsory, 
but  the  practice  of  using  steam-tugs  lias  diminished 
their  value,  ib. — New  system  of  examination  about 
to  be  adopted  before  pilots  are  licensed,  ib. — 
Examiners  will  consist  of  three  members  of  the 
Pilot  Board,  all  shipowners,  who  have  been  in  com- 
mand of  vessels,  ib. — The  river  pilots  dependent 
entirely  upon  the  Glasgow  trustees,  and  unconnected 
with  ail  others,  ib. — The  Glasgow  Board  does  not 
licence  pilots  below  Port  Glasgow,  ib. 

Dredging. — The  Clyde  the  first  river  on  which 
the  steam-dredge  was  used,  Bell,  405. — It  was  in- 
troduced in  1 820  or  1 321,  ib. — In  the  year  18-15-1846 
the  dredging  cost  8200/.,  Readman,  408. — Between 
March  and  October,  1 846, 78,1 10  cubic  yards  of  sand 
and  mud  dredged  up  and  removed  in  maintaining 
the  harbour,  467. — In  the  same  time  88,130  cubic 
yards  of  clay,  boulders,  gravel,  and  sand,  were  re- 
moved in  deepening,  widening,  and  maintaining  the 
river,  ib. — The  expense  now  incurred  for  dredging 
amounts  1 0 about  8,000/.  a-year,  Bremner, 'AM. — 
89,000  cubic  yards  have  been  raised  and  deposited 
between  Raslialee  and  Dumbarton,  ib. — There  is 
no  tendency  to  fill  up  when  once  removed,  ib. — The 
sand  is  brought  down  by  the  freshes  at  Rashalee ; 
at  Dumbarton  a considerable  quantity  is  brought 
up  from  the  estuary  to  the  tidal  flow,  ib. — Five 
machines  have  been  constantly  at  work,  dredging, 
until  the  present  year,  when  four  only  are  employed, 
Johnstone,  396. — Expense  of  dredging  would  he 
considerably  lessened  by  increased  tidal  scour,  ib. 

The  River. — The  present  state  of  the  river  nearly 
in  accordance  with  Rennie's  project  of  1807, 
Bremner.  392. — From  Renfrew  to  Glasgow  the 
river  varies  in  width  from  170  to  250  feet,  ib. — At 
Dunglass  it  is  only  410  feet  wide  instead  of  536  feet 
as  proposed,  forming  a gut  which  impedes  the  flow 
of  the  tide,  Bull,  404.— Tlio  deep  channel  varies  in 
width  from  1 50  to  300  feet,  M'Connechy,  412.— If 
vessels  keep  the  channel,  does  not  think  they 
will  strike  the  ground  in  any  part,  ib. — Vessels 
drawing  17  feet  of  water  now  come  up  and  down 
the  river,  Gray,  387,  M'Connechy,  412. — The  depth 
of  water  has  been  increased  in  the  last  12  years  by 
dredging  between  2 and  3 feet,  ib. — Many  large 
boulders  have  been  removed,  but  there  are  still 
some  remaining,  ib. — The  boulders  are  lifted  by  a 
diving  bell;  has  seen  30  tons  removed  in  a week 
with  the  assistance  of  the  deepening  machine  con-- 
nected  with  it,  ib. — Denies  that  many  vessels  get 
aground  and  lose  their  copper,  ib. — Heavily-laden 
ships  are  sometimes  detained  two  or  three  days  by 
easterly  winds  and  obliged  to  take  out  part  of  their 
cargoes,  ib. 

Tides. — The  great  detention  in  the  Clyde  is  be- 
tween Rashelee  Quay  and  the  pier  at  Clyde  Bank, 
Bremner,  393. — This  includes  Newshot  Isle,  ib.— 
Difference  of  time  of  high  water  between  Greenock 
and  Glasgow,  a distance  of  18  miles,  1 hour  and 
45  minutes,  ib. — Value  of  tidal  observations  in 
effecting  improvements  in  the  river,  ib.  394. 
Means  adopted  in  Glasgow  to  register  tides,  ib. — 
Velocity  of  the  tide  above  and  below  Newshot  Isle, 
Bald,  419. — Rise  of  tide  at  different  places  in  the 
harbour  and  river,  ib. — The  tide  now  flows  up  3£ 
miles  above  Glasgow  Bridge,  ib.  420. — Statement 
respecting  the  tides  in  the  Clyde,  466,  467. 
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Glasgow — continued : 

Present  Condition  of  Harbour , fyc. — continued  : — 

Dultes  and  Jetties. — There  are  still  a few  jetties  in 
the  river  prejudicial  to  the  tidal  flow,  Bremner, 393. 
— One  at  Dunglass.  the  other  at  Erskine  Ferry,  ib. 
— The  dyke  at  Erskine  Ferry  is  transverse,  that  at 
Dunglass  longitudinal  with  the  banks,  ib. — Ap- 
proves of  parallel  dykes  as  far  down  as  Erskine 
Ferry  on  the  left  bank,  and  Dunglass  Castle  on  the 
north  bank,  Bell,  40-1. — Objects  to  the  slope  of  the 
dykes,  ib. — The  stones  of  the  dykes  have  a tendency 
to  roll  into  the  channel,  ib. — A slope  of  2 to  1 
necessary  to  insure  stability,  ib. 

Neioshot  Isle. — A very  serious  obstruction  to  the 
flow  of  the  tide,  M'Lcllan,  3!)0. — The  greatest 
obsiacle  to  the  flow  of  the  tide  is  at  this  place, 
Bremner,  393. — The  cross  dykes  in  the  south  reser- 
voir block  up  the  tide  and  form  overfalls  at  a cer- 
tain level  of  the  flowing  tide,  ib. — Newshot  Isle 
comprises  about  GO  acres,  ib. — The  water  space  not 
long  since  was  102  acres,  but  this  is  considerably 
lessened,  ib. — Present  condition  of  the  south  chan- 
nel, M'lellan,  3!)0,  M'Connechy , 412. — The  south 
channel  must  either  be  opened  or  closed  entirely, 
Bremner,  393. — It  is  now  in  course  of  silting  up, 
M'Lellan,  390. — Further  evidence  respecting  New- 
shot  Isle,  Turner,  392. — Complaints  have  been 
made  of  small  craft  having  been  driven  on  the 
dyke,  and  of  timber  occasionally  getting  over  it, 
M'Connechy,  412  — The  dyke  is  in  good  repair,  ib. 
— It  is  about  the  height  of  high-water  neap-tides, 
but  covered  at  spring-tides,  ib..  Rep.  xlix. 

Lights,  Buoys,  and  Beacons. — The  lights  about 
the  Cambraes  are  sufficient,  Boyd,  415. — The  river 
trust  keep  up  all  the  lights  as  far  as  the  Cambraes, 
and  the  Commissioners  of  the  Northern  Lights  all 
beyond,  ib. ; M‘ Gregor,  417. — Two  additional  lights 
are  much  wanted,  one  on  the  North  Perch  and  an- 
other above  Bowling,  ib. — The  want  of  these  lights 
has  caused  some  mistakes,  M‘  Gregor,  418. 

Management : — 

The  first  charter  granted  by  Charles  I.  in  favour  of 
the  magistrates  and  town  council  of  Glasgow  con- 
ferred the  alveus  of  the  Clyde  upon  these  parlies 
as  a public  trust,  Turner , 40G. — In  1 770  the  corpo- 
ration, by  Act  of  Parliament,  was  created  a trust 
for  the  management  of  the  river,  ib. — Four  Acts 
have  since  been  passed,  ib. — The  present  governing 
Act  is  3 and  4 Vic.  c 118,  ib. — The  trust  consists 
of  33  members,  23  of  them  being  from  the  town 
council,  ib. — The  only  qualification  is  residence 
within  7 miles  of  Glasgow,  ib. — Appointment  of 
resident  engineer  not  compulsory  under  the  Act, 
ib. — The  trustees  meet  monthly,  and  there  are  also 
5 or  6 extraordinary  meetings  in  the  year,  Turner, 
406. — Nine  form  a quorum ; there  is  no  difficulty 
in  getting  a proper  attendance,  ib. — Average  num- 
ber attending,  two-thirds  of  the  whole  trust,  ib. — 
An  annual  statement  of  the  income  and  expendi- 
ture is  printed  and  published,  ib. — There  are  three 
standing  Committees:  the  Finance  Committee,  the 
Committee  on  New  Works,  and  the  Commitlee  on 
Existing  Works,  and  other  Committees  for  special 
purposes,  ib. — [The  Tidal  Harbours  Commissioner 
having  looked  over  the  Minute  Book,  the  Trea- 
surer’s, and  the  Collector’s  Books,  reported  that, 
upon  a cursory  inspection,  they  appeared  to  be  pro- 
perly kept,  406,  408,  411.] — The  directions  as  to 
bye-laws,  &c.,  have  all  been  properly  obeyed  in 
accordance  with  the  Act  of  1840,  Turner,  406. — 
The  dues  are  paid  daily  by  the  collector  to  the 
treasurer,  Headman,  408. — The  auditor  has  power 
to  report  on,  but  not  to  disallow  any  charge,  ib. — 
The  collector  gives  security  to  the  amount  of  2000/., 
the  treasurer  5000/.,  ib. — The  predominating  in- 
fluence of  steam-boat  proprietors  alleged  to  be 
injurious  to  the  general  interests  of  the  harbour, 
Bell,  402. — Believes  that  too  little  interest  is  taken 
in  merchants’  sailing-vessels,  but  does  not  impute 
improper  motives  to  the  steam-boat  proprietors, 
who  are  members  of  the  trust,  and  always  on  the 
spot,  ib.  405. — Explanation  of  mode  of  election  of 
trustees,  M'Lellan,  406. — The  latter  acts  of  the 
trustees  complained  of  for  alleged  waste  of  the 
revenues,  and  plunging  the  trust  so  much  into 
debt.  Bell,  405. — Considers  that  the  trustees  ought 
to  be  placed  under  some  controlling  power  to  pre- 
vent them  from  going  to  Parliament  and  getting  so 
deeply  into  debt,  ib. — Would  have  more  persons 
connected  with  the  shipping  interest  on  the  trust, 


Glasgow — continued : 

Management — continued : — 

Mills,  410. — Objects  to  a numerous  Board,  front 
the  responsibility  being  so  much  divided,  ib. — The 
mercantile  interest  alleged  to  be  insufficiently  re- 
presented, Brew , 417. — Considers  that  the  present 
constitution  of  the  Board  might  be  very  materially 
improved,  Mills,  410. — Considers  the  yearly  change 
of  i he  majority  of  the  members  objectionable,  ib.. 
Rep.  xlix. — The  members  of  the  town  council,  from 
this  cause,  have  not  sufficient  time  to  make  them- 
selves thoroughly  acquainted  with  their  duties  as 
Harbour  Trustees,  Mills,  410. — Local  prejudices 
and  leelings  alleged  to  prevail  in  the  constitution 
of  the  trust,  ib. — Would  desire  to  have  a resident 
Board,  controlled  by  a superior  power  connected 
with  and  responsible  to  Government,  ib. — Obser- 
vations on  the  number  of  the  trustees,  and  objecting 
to  the  shifting  nature  of  the  Board  by  the  annual 
elections,  Gray,  422. — Improved  plans  suggested  by 
M'Lellan,  422,  and  by  Bell,  477. 

Income,  Expenditure,  and  Debt : — 

An  Account  showing  the  Revenue,  Expenditure, 
and  Debt  from  1770  to  1846,  484. — Continuation  of 
this  account  up  to  January,  1847,  Supp.  665. — 
Return  of  Income  and  Expenditure  of  the  Forth 
and  Clyde  Navigation  in  1841-2-3,  Crichton,  487. 

Income. — The  revenue  is  rapidly  rising,  and  is 
sufficient  to  carry  out  the  projected  improvements. 
Gray,  387. — The  increase  chiefly  caused  by  the  in- 
crease of  foreign  trade,  ib, — It  lias  fluctuated  con- 
siderably since  1836,  Bell,  405. — It  has  varied  since 
that  time  from  42,000/.  to  48,000/.,  ib — 26  years 
hack  the  income  was  only  9,000/.  a-year,  at  present 
it  averages  45,000/.  a-year,  M'lellan,  390. — Con- 
siders 25,000/.  a-year,  judiciously  managed,  amply 
sufficient  for  all  the  improvements  required,  Bell , 
405. — The  dues  on  vessels  are  only  2d.  per  ton, 
being  lower  than  at  any  other  port  in  the  kingdom, 
Muir,  412.. — Is.  Ad.  per  ton  charged  upon  goods, 
ib. — The  amount  of  revenue  much  prejudiced  by 
the  want  of  accommodation  in  the  harbour, 
Steele,  415. — In  1841-2  the  income  amounted  to 
40,678/.  16s.  8<Z. ; in  1842-3,  to  45,709/.  9s.  V.d.;  in 
1843-4,  to  43,841/.  9s.  Ad.,  486  ; in  1844-5, 
45,870/.  5s.  lOrf. ; in  1845-6,  51,198/.  12s.  2d. ; 
in  1846-7,  59,017/.  2s.  9 d,  Supp.  664.  See  also 
p.  656. 

Expenditure. — Statement  of  the  expenses  in- 
curred in  obtaining  various  Acts  of  Parliament, 
and  in  opposing  other  Bills  before  Parliament, 
M'lellan,  391. — Considers  this  a great  burden  on 
the  funds,  ib. — About  20,468/.  has  been  expended 
altogether  in  proceedings  before  Parliament,  Hutchi- 
son, 398. — Account  of  the  sums  expended  in  ap- 
plications to  Parliament,  opposition  to  Bills  before 
Parliament,  and  other  law  and  judicial  expenses, 
from  1836  to  1845,  486. — Does  not  consider  this 
money  imprudently  expended,  Hutchison,  398. — 
The  establishment  of  a Government  Board  would 
avoid  all  this  enormous  expenditure,  ib. — (See 
Management.) — The  ordinary  expenditure  amounts 
to  about  1 4,000/.  a-year,  exclusive  of  the  interest 
of  the  debt,  Bell,  405. — In  1841-2  the  expenditure, 
including  interest  and  rent  of  Wincltnillcroffc, 
amounted  to  91,456/.  4s.  5 d.  ; in  1842-3,  to 
108,160/.  1U.  5d. ; in  1843-4,  to  81,219/.  7s.  7 d., 
486.  In  1844-5,  the  expenditure  amounted  to 
50,113/.  18s.  \d. ; in  1845-6,  81,230/.  18s.;  in 
1846-7,  261,607/.  5 s.  8 d.,  the  last  year  included  an 
expenditure  of  upwards  of  200,000/.  for  public 
improvements  and  new  works,  Supp.  664. 

Debt. — The  present  debt  about  500,000/.,  Bell, 
405. — This  amount  expected  to  be  increased  by 
1 26,000/.  for  purchase  of  water-side  ground-rents,  ib. 

Shipiorechs  and  Lesser  Damage: — 

Considerable  damage  occasionally  done  in  the 
river  by  vessels  breaking  from  their  moorings, 
Johnston,  396. — Heavy  freshes,  particularly  when 
accompanied  by  ice,  cause  severe  damage,//'. — Col- 
lisions in  the  lower  part  of  the  river  of  frequent 
occurrence,  ib. — Steamers  frequently  get  aground 
at  the  bends  before  they  can  answer  the  helm, 
Bussell,  397. — Large  steamers  frequently  sustain 
extensive  damage  from  getting  aground  in  the 
river,  Boyd,  414. — The  damage  to  vessels  from 
scraping  their  bottoms  not  so  great  as  formerly,  ib. 

Shipping  and  Tonnage : — 

Arrivals  of  sailing-vessels  between  July,  1845,  and 

4 U 
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Shipping  and  Tonnage — continued : — 

July,  1846,  amounted  to  9924,  and  tlieir  tonnage 
342,735,  Johnston , 396.— The  arrivals  of  steamers 
in  the  same  time  amounted  to  8485,  and  their  ton- 
nage to  775,233.  Total  of  arrivals  in  1845,  1846, 
14,409,  and  total  tonnage  1,117,968,  ib. — Number 
and  tonnage  of  registered  vessels  belonging  to 
Glasgow,  from  1811  to  1846,  480.— Comparative 
statement  of  foreign  arrivals  in  1828,  1845,  and 
1846,  481.— Abstract  of  shipping  entering  the  port 
between  July,  1832,  and  July,  1846,  distinguishing 
all  sailing-vessels  drawing  more  than  C feet  of 
water,  482. 

Maps  and  Plans : — 

The  last  chart  of  the  river  between  Glasgow  and 
Greenock  was  made  after  1S40,  Turner,  406. 
Improvements  Generally : — 

The  Clyde  formerly  improved  by  confining  its 
channel,  M‘Lellan,  390. — This  principle  of  improve- 
ment adopted  in  consequence  of  the  limited  amount 
of  funds,  ib.  389,  390  — The  trustees  have  now 
large  funds  at  their  disposal,  and  they  now  purpose 
to  improve  the  river  by  an  entirely  opposite  course, 
ib.  390.— The  plan  of  improvement  now  acted  upon 
is  to  widen  the  river  and  not  to  narrow  its  course,  ib. 
— The  size  and  tonnage  of  vessels  frequenting  the 
harbour  having  increased  fromlOO  to  600  tons, makes 
greater  accommodation  imperatively  necessary,  ib. 
— The  removal  of  all  the  obstacles  to  the  flow  of  the 
tide  in  the  Clyde  would  accelerate  the  tide  at  Glas- 
gow in  time  and  height,  Bald,  420. — The  width  pro- 
posed by  the  plan  of  1840  too  expensive  to  be 
carried  out,  ib.  421. — Modified  plan  proposed  by 
witness  and  accepted  by  the  trustees,  ib. — Con- 
siders an  average  width  of  350  feet  from  the  har- 
bour to  the  Cart,  exclusive  of  the  slopes  of  the 
banks,  quite  sufficient  for  any  trade  which  Glasgow 
may  ever  have,  ib.— Former  engineers  to  improve 
the  river-,  set  up  dykes ; the  present  circumstances  of 
the  trade  require  the  removal  of  these  dykes  in 
order  that  the  river  may  be  still  further  improved, 
APLellan,  390. — Has  been  generally  favourable  to 
half-tide  dykes  with  beacons  in  the  Lower  Clyde  and 
dykes  to  full  tide  in  the  Upper  Clyde,  Bald,  421. — 
The  former  to  direct  the  current  and  give  no  ob- 
struction to  the  tide,  the  latter  to  prevent  the  river 
banks  from  being  washed  away,  ib. — All  works  are 
executed  under  contract ; the  Act  prescribes  that 
no  work  above  SOI.  shall  be  undertaken  unless  by 
contract  or  competition,  M‘  Lallan,  390. — Considers 
it  very  desirable  to  afford  facilities  to  bring  the 
trade  as  far  up  the  river  as  possible,  Bell,  403. — Is 
decidedly  opposed  to  the  plan  of  opening  Glasgow 
Bridge,  ib. — Believes  that  the  river  has  been  too 
much  narrowed,  and  that  it  is  necessary  to  take 
advantage  of  some  of  the  alveus  to  increase  its 
width,  Drew,  417. — Considers  it  desirable  to 
obtain  the  greatest  amount  of  tidal  water  for  a 
scour,  Bremner,  393;  M Gregor,  418;  Bald,  420, 

1 — Knows  no  better  mode  of  scouring,  Bremner. 
393. — The  promotion  of  the  tidal  scour  lessens  the 
necessity  for  dredging  and  consequently  diminishef 
the  expense,  ib. — Diminishing  the  influx  os 
the  tide  diminishes  also  the  tidal  scour,  Bald,  420. 
— The  velocity  of  thtj  ascending  and  descending 
waters  necessary  to  the  navigation,  ib. — The  in- 
creased influx  of  the  water  acts  beneficially  both  by 
its  weight  and  pressure  for  the  general  scour  of  the 
channel  through  all  the  reaches  of  the  river,  ib. — 
The  promotion  of  the  scour  in  the  Clyde  essentially 
necessary,  as  the  rise  of  the  tide  is  limited  and  the 
bed  of  the  river  nearly  a dead  level,  Bremner,  393. — 
"Would  bring  the  tide  up  to  the  highest  point  by 
removing  all  obstructions,  ib.  393 ; Johnston,  396  ; 
Bell,  404. — Increasing  the  flow  of  the  tide  six  or 
seven  miles  above  the  quays  would  make  the  time 
of  high  water  there  half  an  hour  later,  Bremner, 
393. 

Proposed  Railways  and  General  Terminus. — 
The  General  Terminus  Railway  Company  have  ob- 
tained a right  to  1200  feet  of  the  harbour  on  the 
, south  side,  Bell,  404- — This  project,  if  confined  to 
minerals,  not  very  objectionable,  ib. — Should  have 
preferred  bringing  the  railway  to  the  Windmill- 
, croft  Busin,  ib. — A mineral  terminus  near  Govan 
. would  be  better  for  the  interests  of  the  harbour,  ib. 

— Evidence  adverse  to  any  railway  crossing  the 
, river  below  Glasgow  Bridge,  M'Lellan,  391 ; John- 
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ston,  396,  397  ; Russell,  397;  Bell,  403.— Would 
allow  no  tampering  with  the  deep-sea  fishing, 
M'IcUan , 391. — A railway  bridge  might  be  con- 
structed above  Glasgow  Bridge  which  would  not  in- 
terfere with  the  navigation,  Bell,  404.— Plan  de- 
livered in  for  a railway  to  cross  the  Clyde  above  all 
the  bridges,  Corsar,  409.— Another  plan  to  cross 
east  of  Stockwell  Bridge  submitted,  Muir,  409. 

Improvements  Effected  and  in  Progress : — 

Quays. — Length  of,  on  north  side,  increased  900 
feet,  and  on  south  side  300  feet.  Gray,  386.— Since 
1839,  1 120  linear  feet  of  stone  quay  walls,  166 
linear  feet  of  stone  breast  quay  walls,  with  sheds, 
gas  lamps,  pipes,  &c.,  have  been  completed.  Bald, 
420. — A wooden  wharf,  500  feet  long,  has  been 
erected  on  the  north  side,  above  Glasgow  Bridge, 
ib. 

Dredging. — Annual  expense  of  dredging  about 
8000/.,  Bremner,  393. — Four  powerful  steam 
dredges  constantly  at  work  operating  on  the  bottom 
of  the  river.  MlLetlan,  390 ; Bald.  420. — Account 
of  quantity  dredged  in  the  harbour  and  river  from 
March  to  October,  1840,  ib. — Dredging  above 
bridge  prevented  for  the  present,  until  the  question 
of  amount  of  compensation  to  be  paid  to  the 
Bridge  Trustees  is  settled,  ib. 

The  River- — The  removal  of  Port  Glasgow  Bank 
the  greatest  benefit  conferred  on  vessels  frequenting 
the  Clyde,  Boyd,  415  ; Ml  Gregor,  417. — A channel 
300  feet  wide  and  700  yards  long  was  cut  through 
the  bank.  Bald,  418. — The  depth  of  water  increased 
from  3£  feet  to  10  and  11  feet  at  low  water, 
Ml Gregor,  417. — At  high-water  springs  it  is  now 
22  feet  deep,  Bald,  418. — This  depth  is  more  than 
maintained,  ib. — The  removal  of  this  obstruction 
by  cutting  the  channel  through  it,  the  key  which 
opened  the  navigation  of  the  Clyde,  ib. — A channel 
of  the  same  width  and  depth  as  that  cut  through 
on  Port  Glasgow  Bank,  made  on  Garmoyle  Bank, 
ib. — Vessels  frequently  grounded  formerly  on  Gar- 
moyle Bank,  ib. — The  removal  of  Garmoyle  Bank 
and  the  bank  at  the  head  of  the  long  dyke  great 
improvements,  Boyd,  415;  Ml Gregor,  4J7.— The 
banks  at  Dunglass,  North  Bar,  and  Finieston 
have  all  likewise  been  removed,  ib.  417. — Six  or 
seven  feet  of  water  gained  at  all  these  places  by 
the  removal  of  the  obstruction,  ib. — In  1846,  be- 
tween March  and  October,  450  stones,  varying 
from  half  a ton  to  5 tons  in  weight,  were  lifted  by 
the  diving-bell,  467.— The  removal  of  the  large 
stone  boulders  lying  between  Erskine  Ferry  and  the 
west  end  of  Newshot  Isle  an  important  and  neces- 
sary operation  in  improving  the  navigation,  Bald, 
419.— The  rough  ground  extended  about  2000 
yards,  ib. — Vessels  formerly  frequently  grounded  at 
this  place,  and  damage  to  a considerable  amount 
sustained,  ib. — At  Spier’s  Ledge,  about  4-J  miles 
below  the  harbour,  the  bottom  formerly  consisted  of 
boulders  and  stones  of  various  sizes,  ib. — These 
have  been  removed  by  the  diving-bells,  ib.— Some 
of  the  stones  thus  removed  were  worn  away  on  the 
top  by  the  keels  of  vessels  rubbing  over  them,  to.— 
Ships  frequently  grounded  at  this  place,  w.  At 
White  Inch,  on  the  right  bank  of  the  river,  the 
point  has  been  cut  away  for  a distance  of  800 
yards,  removing  about  4 acres  of  land, 
width  of  the  river  at  this  place  increased  to  41  o 
feet,  ib. — ’The  point  at  Govan,  250  yards  long,  has 
also  been  removed,  increasing  the  width  of  the 
river  at  this  place  from  170  feet  to  300  feet,  i b. 
Evidence  as  to  various  operations  at  other  places  to 
straighten  the  river  by  cutting  off  points,  &c.,«o. 
Summary  of  the  various  improvements  in  the  river, 
Rep.  xlviii. — The  value  and  efficacy  of  these  worts 
considered,  also  whether  they  might  not  have  been 
executed  at  much  less  cost,  ib. 


Improvements  Suggested • — . 

Conservancy  Board. — Opinions  in  favour  ° ’ 
Campbell,  385. — Objects  to  some  of  the  details,  bu 
is  favourable  to 'the  principle,  M'Lellan,  391-  « * 
vourable  to  it  as  tending  to  lessen  the  expense 
obtaining  Improvement  Acts,  and  avoiding  r a - 
liamentary  expenses,  ib. — Considers  the  estabJis  - 
ment  of  a Government  Board  necessary  to  preve 
the  great  outlay  incurred  in  Parliamentary  * 
penses,  Hutchison,  398.— The  interference  ot  tne 
Admiralty  has  already  saved  large  sums,  to,  & 
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local  Board  not  competent  to  deal  with  such  vast 
interests  as  are  involved  in  the  management  of  the 
Clyde,  Miles,  410. — Local  feelings  and  prejudices 
injuriously  affect  public  interests,  ib. — The  superior 
controlling  power  should  be  vested  in  the  Govern- 
ment, ib. — Approves  of  a controlling  Board  superior 
to  and  apart  from  local  interests,  ib.  412. — Opinion 
adverse  to,  The  Lord  Provost,  315. 

In  the  Harbour,  aboveGlasgowBridge • — Opening 
the  river  above  the  bridge  for  the  accommodation 
of  small  craft  generally  desired  by  the  trustees, 

IP Lcllan,  390  ; Bremner,  394. — Also  much  desired 
by  the  shipping  interest,  Steele,  415. — The  Clyde 
Shipping  Company  have  four  steamers  and  nine 
lighters,  all  the  latter  wonld  use  the  upper  harbour 
if  accommodation  were  afforded,  ib. — Recommends 
deepening  the  river  to  9 feet  at  high  water  to  ac- 
commodate all  vessels  under  100  tons,  Bremner, 
395, — The  trustees  intend  to  make  it  5 feet  deep  at 
low  water,  and  at  spring-tides  15  feet,  Gray,  387 ; 
M'Lellan,  390. — Expense  of  deepening  the  Clyde 
between  Jamaica-street  Bridge  and  Stockwell 
Bridge  to  17  feet  at  low  water,  and  constructing 
quays,  estimated  at  77,353*.  9s.  for  timber  quays,  at 
140,467*.  15s.  for  stone  quays,  Bald,  478—  Is  de- 
cidedly favourable  to  the  plan  for  extending  the 
accommodation  between  the  bridges,  Fonest,  414; 
Boyd,  414— The  foundations  of  Glasgow  Bridge 
will  bear  the  increased  depth,  M'Lellan,  390. — The 
foundations  of  Stockwell  Bridge  will  be  weakened 
by  the  projected  improvements,  Turner,  407. — 
Amount  of  compensation  to  be  paid  by  the  River 
Trustees  to  the  Bridge  Trustees  for  this  damage 
submitted  to  arbitration,  ib. — Present  state  of  this 
question,  ib. — Amount  of  trust-money  involved  in 
this  dispute  stated  to  be  80,000*.,  M'Lellan,  407. — 
This  statement  denied,  and  the  amount  stated  to  be 
considerably  under  this  sum,  ib. — Considers  that 
the  expense  of  securing  Stockwell  Bridge  from  the 
increased  depth  proposed  will  probably  cost  about 
6000*.,  Bald,  420. — It  would  certainly  not  amount 
to  10,000*.,  ib—  A quay  1000  feet  long  intended  to 
• be  built, Gray,  387. — Properly  quayed  and  deepened 
the  space  between  the  bridges  would  relieve  the 
present  harbour  of  all  the  coasting  trade,  Forrest, 

414.  — The  extension  of  the  harbour  upwards  to 
Stockwell  Bridge  will  prove  very  beneficial  to  the 
trade,  Hutchison,  398.— The  upper  harbour  ought 
long  since  to  have  been  deepened  and  quayed,  Bell, 
403. — The  improvement  of  the  river  above  the 
bridge  more  urgently  required  than  the  construction 
of  the  docks  at  Windmillcroft,  Mills,  411;  Steele, 
416. — More  required  also  than  the  docks  at  Stob- 
cross,  Steele,  416. — Increased  harbour  accommo- 
dation more  urgently  required  than  the  river  im- 
provements, Bell,  403.— The  Act  of  1840  compelled 
the  harbour  works  to  be  first  executed,  ib. — This 
clause  inoperative,  and  has  since  been  repealed,  ib. 
— Further  accommodation  for  small  craft  necessary 
as  the  quays  below  the  bridge  are  too  high  for  this 
class  of  vessels,  Gray,  388;  Bremner,  394;  Steele, 

415.  — Glasgow  Bridge  not  necessary  to  he  altered, 
as  the  owners  of  these  vessels  would  fit  them  with 
folding  masts  when  the  new  harbour  is  made, 
M'Lellan,  391 ; Bremner,  394;  Johnstone,  395.— 
The  small  steamers  would  also  be  fitted  with  fold- 
ing funnels,  Bussell,  397.— All  the  lighters  would 
also  use  the  harbour  above  the  bridge,  Steele,  415. 
Vessels  of  1 00  tons  now  pass  under  Glasgow  Bridge, 
Gray,  388,  Rep.  xlviii. 

Stockwell  Bridge  Weir.— The  removal  of  the 
weir  at  Stockwell  Bridge  generally  desired  by  the 
trustees,  Gray,  386,  387 ; M'Lellan,  389  ; Anderson, 
389 ; Drew,  416. — It  is  proposed  to  be  removed  to 
a point  in  the  river  about  100  yards  east  of 
Hutchison’s  Bridge,  Gray,  386. — This  would  be  of 
no  value  as  an  upper  scour,  M'Lellan,  389. — The 
trustees  have  agreed  to  pay  a sura  towards  the 
expense  of  removal,  the  amount  to  be  decided  by 
arbitration,  Gray,  386. — Strongly  objects  to  the 
re-erection  of  the  weir,  M'Lellan,  389. — Considers 
it  desirable  to  remove  the  weir  altogether,  Hutchi- 
son, 398  ; Drew,  41 6 ; Russell,  397  ; Johnstone, 
396;  Bremner,  393;  Turner,  389;  M'Lellan,  389  ; 
Gray,  386. — A committee  of  the  trustees  have 
unanimously  reported  in  favour  of  its  entire  re- 
moval, M'Lellan,  388. — Further  evidence  relative 
to  the  proceedings  on  this  question,  ib.  388 ; An- 
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derson,  389. — Its  removal  objected  to  by  some  who 
fear  that  the  additional  scour  would  injure  the 
banks,  ib.  386. — And  also  because  the  water  com- 
panies, the  trustees  of  the  bridge  at  Rutlierglen, 
and  the  manufacturers  are  all  interested  in  its  con- 
tinuance, Turner,  389.— The  opposition  of  these 
parties  can  be  overcome  by  granting  them  com- 
pensation, M'Lellan,  389.— The  removal  of  the  weir 
at  present  would  deprive  Glasgow  of  water,  Lord 
Provost,  389.— Statement  of  difficulties  which  would 
ensue  from  its  utter  removal,  Anderson,  389.— An 
extended  flow  of  the  tide  6 or  7 miles  up  the  river 
one  of  the  advantages  which  will  be  derived  from 
its  removal,  Anderson,  390. — The  increased  tidal 
scour  would  save  one-half  the  expense  now  incurred 
in  dredging  the  harbour,  M'Lellan,  389 ; Bremner, 
393 ; Johnstone,  396.  — Overflow  on  Glasgow 
Green  feared  from  its  removal,  Anderson,  389. — 
An  embankment  would  stop  this,  ib.  3&9.  The  re- 
moval of  the  weir  would,  in  fact,  lessen  the  chance 
of  a flood,  M'Lellan,  390.— The  health  of  the  city 
would  be  improved  by  the  removal  of  the  weir, 
Bremner,  393.— The  weir,  so  called,  is  simply  an 
embankment  of  stones  to  keep  up  the  head  level  of 
the  water  for  the  Water  Company,  Bell,  403.— 
Would  reduce  the  obstruction  by  degrees,  to  pre- 
vent the  increased  tidal  scour  injuring  the  banks 
of  the  river,  ib. — Injurious  effect  of  these  obstruc- 
tions described,  Rep.  xlviii. 

In  the  Harbour.  — Opening  Glasgow  Bridge. 
Evidence  in  favour  of;  would  rather  open  Glasgow 
Bridge  than  make  the  docks  at  Stobcross,  Hutchi- 
son, 398. — The  bridge  must  be  taken  down  and 
rebuilt,  with  a drawbridge  in  the  centre,  Bald,  422. 
— It  would  be  opened  only  during  the  night  tides 
when  no  traffic  was  going  over  it,  ib.  Does  not 
think  it  would  cause  much  inconvenience  to  the  in- 
habitants, nor  be  dangerous  to  property,  ib.— Evi- 
dence adverse  to.— Considers  it  inexpedient  under 
any  circumstances  to  make  an  opening  in  this 
bridge,  Bell,  403.— Objects  to  it  on  account  of.  the 
great  intercourse  between  the  two  sides  ot  the  river 
which  this  plan  would  impede,  ib. — Is  unfavourable 
in  nian  «F  ni ipritiv  the  bridge,  Forrest,  414; 


to  the  plan  of  altering  the  bridge,  Forrest,  414 
Steele,  416. 

In  the  Harbour,  below  Glasgow  Bridge.  — The 
masters  of  the  American  vessels  all  concur  in  pre- 
ferring accommodation  in  the  river  to  the  proposed 
docks.  Mills,  411.— Would  increase  the  harbour 
accommodation  as  much  as  possible  before  con- 
structing any  docks,  Mills,  41 1 ; Bald,  42 1 . Would 
recommend  deepening  and  straightening  the  ap- 
proach to  the  harbour  and.  removing  the  boulders 
from  the  bed  of  the  river,  Forrest,  414;  Boyd,  415. 
—Would  also  cut  off  the  bends,  ib.— Large  vessels 
could  depart  more  regularly  from  a tidal  basin  than 
from  a dock,  Boyd,  414.— Is  in  favour  ot  a tidal  har- 
bour with  a wide  entrance,  so  as  to  enable  large 
ships  and  steamers  to  enter  and  depart  at  all  times. 
Bald,  421.— The  works  suggested  in  the  upper  and 
lower  harbours,  and  the  tidal  basin  at  Windmill- 
croft should  be  completed  before  the  docks  are  con- 
structed at  Stobcross,  ib. 

Docks  at  Windmillcroft.  — Land  has  been  pur- 
chased for  docks  at  this  place,  M'Lellan,  390.  This 
work  has  never  been  proceeded  with,  Gray,  388. — 
The  soil  stated  not  to  be  suitable  for  impounding 
water,  M'Lellan,  390.-It  is  still  retained  by  the 
trustees  at  an  expense  of  1600*.  per  annum,  w. 
Some  revenue  is,  however,  derived  from  it,  ib.-~ 
About  10,000  or  12,000  yards  now  applied  to  the 
purposes  of  the  harbour,  about  40,000  yards  re- 
maining undisposed  of  in  the  hands  of  the  trustees, 
Hutchison,  399  —This  space  would  accommodate 
(allowing  every  vessel  to  remain  one  month  in  dock) 
1000  square-rigged  vessels  annually,  or  240,000 
tons  of  shipping,  Bell,  403.— The  project  abandoned 
in  consequence  of  a report  from  Mr.  Bald, 
Hutchison,  399.— It  was  ^abandoned  because  the 
ground  was  stated  to  be  spungy,  and  full  of  run- 
ning mud,  and  that  it  would  require  an  enormous 
outlay  to  consolidate  it,  ib. — Agrees  in  the  propriety 
of  abandoning  the  project,  ib. — Believes  that  the 
docks  were  not  made  because  they  would- not 
benefit  the  steam-boat  interest,  Bell,  402.— Walker 
thinks  it  a good  place  for  a graving  dock,  Turner, 
399, — The  construction  of  these  docks  not  aban- 
doned, ib.  406.— The  work  postponed  from  its  re- 
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Glasgow — continued : 

Improvements  Suggested— continued : — 
quiring  so  long  a time  to  complete  it,  and  the 
necessity  for  making  an  immediate  increase  in  the 
harbour  accommodation,  ib. — On  these  grounds  the 
extension  of  the  quays  first  proceeded  with,  ib. — 
Bald  has  bored  the  land  100  feet,  and  reported  that 
there  would  be  no  difficulty  in  making  Windmill- 
croft  into  a tidal  basin,  with  quay  walls  as  deep  as 
the  present  quay  walls  in  the  harbour,  and  as 
easily,  the  subsoil  being  the  same,  Ball  403. — Evi- 
dence of  harbour  masters,  &c.,  in  favour  of  this 
scheme,  ib.  — Windmillcroft  the  best  and  only 
place  on  the  north  side  for  large  foreign  vessels,  ib. 
405. — Should  not  be  deterred  from  making  the  ex- 
cavation by  the  alleged  difficulty  and  expense, ib. — 
Prefers  docks  at  Windmillcroft  to  Stobcross, 
Steele,  416. — Would  first  increase  the  accommoda- 
tion in  the  harbour  to  its  utmost  extent,  and  then 
construct  the  docks  at  Windmillcroft,  Mills,  41 1. — 
When  this  is  found  insufficient,  would  eventually 
make  the  docks  at  Stobcross,  ib. — Does  not  think 
Windmillcroft  suitable  for  a dock,  Foircst,  414. — • 
Not  so  suitable  as  Stobcross,  Boyd,  414. 

Boclcs  at  Stobcross.— Ground  has  been  purchased 
under  the  Act  of  1S46,  to  form  docks  at  this  place, 
Gray,  366. — The  proposed  dock  to  have  an  area  of 
17  acres,  and  a quayage  of  1000  feet.  ib. — The  ac- 
quisition of  the  lands  all  that  has  yet  been  done, 
Turner , 392. — It  is  not  intended  at  present  to  pro- 
ceed with  the  works,  ib. — The  funds  of  the  trust  in- 
sufficient to  carry  out  these  improvements,  M'Lel- 
lan,  391;  Hutchison,  398. — Prefers  docks  at  this 
place  to  any  other  place  near  Glasgow,  Forrest,  414; 
Boyd,  414. — The  distance  is  not  more  than  a mile 
from  the  principal  cotton  and  other  stores,  ib. — 
Does  not  consider  the  expense  of  cartage  so  great 
as  to  make  the  river  preferred  by  merchants,  ib. — 
Objects  to  making  the  docks  at  Stobcross,  would 
rather  open  Glasgow  Bridge,  Hutchison,  S98. — 
Objected  to  on  account  of  the  heavy  expense  which 
would  be  incurred  for  cartage,  Bell,  404. — The 
cartage  to  Stobcross  would  he  more  than  all  the 
harbour  and  river  dues.  ib. — The  railway  companies 
would  chiefly  benefit,  ib. — Rather  than  build  docks 
so  far  from  the  harbour,  should  seriously  consider 
the  propriety  of  taking  down  Glasgow  Bridge,  and 
rebuilding  it  higher  up  at  Jamaica-street,  ib. — Ob- 
jections to  docks  at  Stobcross,  in  consequence  of 
expense  of  cartage,  Steele,  416.— Expense  of  mak- 
ing tidal  basin  to  contain  32  acres  of  wafer,  with  a 
lie-by  for  vessels  of  8 acres,  and  17  feet  deep  at  low 
water,  with  timber  quays  estimated  at  266,076/.  2s., 
and  for  stone  quays  446,099/.,  both  exclusive  of  the 
land,  Bald,  479. 

In  the  Fiver. — The  width  of  the  river,  instead  of 
being  170  feet  only  as  it  is  in  some  places,  will,  if 
the  projected  improvements  are  carried  out.,  average 
400  feet  wide,  M‘Iellan,  390. — Recommends  all  the 
quick  bends  in  the  river  to  be  cut  off,  and  the  river 
to  be  widened  where  necessary,  Johnston,  396. — 
Widening  and  deepening  the  river  below  the  har- 
bour proposed  to  be  done  to  allow  large  vessels 
more  easy  access,  Gray,  386.— Does  not  think  it 
desirable  to  widen  the  navigable  channel  to  the 
extent  of  the  Parliamentary  lines,  on  account  of  the 
great  expense,  and  also  on  account  of  the  extra 
dredging  which  would  be  required,  Bell,  404.— 
Where  the  river  is  now  206  feet,  would  make  it 
from  260  to  300  feet  wide,  and  gradually  increase  it 

downwards  to  Erskine  Ferry  or  Dunglass,  ib. 

Would  straighten  the  river  as  much  as  possible  at 
the  entrance  of  the  Leven,  near  Dumbarton  Castle 
Bell,  405.— Would  remove  the  Garmoyle  Light- 
house, and  put  it  on  the  line  of  the  river,  ib. 

Would  remodel  and  reconstruct  all  the  entrance 
works  in  the  Lower  Clyde,  and  most  of  the  river 
dykes.  Bald,  421. 

Newshot  Isle. — To  improve  the  south  channel, 
should  take  up  all  the  walls  in  the  middle  and 
erect  a higher  wall  at  the  east  end,  Bremner, 
394.— Opening  the  upper  end  of  this  channel 
would  cost  from  1200/.  to  1500/.,  ib.— The  south 
channel,  if  opened,  would  be  more  direct;  the 
distance  saved  would  be  120  lineal  yards,  ib. 
— Approves  of  opening  the  south  channel.  Bell, 
404. — Opening  the  south  channel  would  cause  a 
greater  tidal  flow  up  the  Cart,  ib. — The  preservation 
of  the  dyke  in  the  south  channel  necessary  for  the  j 
safety  of  the  small  craft,  Ml  Connechy,  412.— Would 


Glasgow — continued : 

Improvements  Suggested — continued : — 
prefer  improving  the  present  channel  to  opening  the 
south  channel,  Hutchison,  399.— Reason  for  the 
preference,  ib.— Rennie,  Telford,  and  Walker  all 
concur  in  preferring  the  north  channel.  Turner,  407. 
— Borings  of  the  south  channel  have  been  made  by 
Mr.  Aird,  and  are  now  in  the  hands  of  the  engineer 
Turner,  407. — [The  Tidal  Harbours  Commissioner 
suggesteii  that  fresh  borings  should  be  made,  which 
the  trustees  acceded  to,  407.]— Walker  considers 
that  the  south  channel  should  be  kept  open  as  a 
channel  for  the  tide,  Turner,  407;  M‘ Connechy, 
413. — To  open  the  south  channel,  blasting  the 
rocks  as  well  as  the  removal  of  the  dyke  necessary 
M‘  Connechy,  413. — Mr.  Aird  considers  that  rock 
and  not  boulders  the  difficulty  in  deepening  this 
channel,  ib.— Opening  the  south  channel  would 
greatly  increase  the  tidal  scour,  and  be  the  means 
of  keeping  the  river  clear,  Bald,  418. — Prefers  an 
open  channel  to  a reservoir,  ib. — It  would  be  more- 
beneficial  if  made  entirely  open,  ib. — Denies  that 
there  are  any  grounds  to  suppose  that  both  channels 
cannot  be  maintained,  ib. — The  old  maps  of  the 
Clyde  show  two  channels,  one  averaging  710  feet, 
and  the  other  790  feet  wide,  ib. — Evidence  as  to- 
velocity  of  the  tide  above  and  below  Newshot 
Isle,  ib.  419. — These  velocities  show  that  the  flow 
of  the  tide  is  impeded  by  shutting  up  the  south 
channel,  ib. — The  velocity  of  the  tide  would  be 
increased  by  opening  the  south  channel  from  G to 
8 miles  an  hour  to  10  or  14  miles  an  hour  up  to 
Clyde  Bank,  ib. — Further  evidence  as  to  probable 
effect  upon  the  tides,  &c.,  in  the  river  and  harbour 
by  opening  the  south  channel,  ib. 

By/tes. — The  half-tide  dykes  should  be  raised,  as 
vessels  are  apt  to  get  on  them  and  break  their 
backs,  Bell,  404. — Would  prefer  their  entire  re- 
moval, or  at  least  that  they  should  be  put  much 
further  back,  ib. — Would  place  a dyke  on  the  left 
bank  of  the  Clyde  off  Bowling,  to  remove  the  depo- 
sition which  at  this  place  is  considerable,  Bald, 
418. — Erection  of  dyke  at  this  place  resisted  by 
Lord  Blantyre,  the  owner  of  the  adjacent  land,  ib. 
— Denies  the  power  of  any  landed  proprietor  to 
interfere  with  the  improvement  of  a tidal  river,  ib. 
— Would  set  the  dyke  from  Dunglass  to  Dum- 
barton more  to  the  southward,  to  lessen  the  impedi- 
ment to  the  flow  of  the  tide,  Bald,  421. 

Lights. — Two  additional  lights  are  much  wanted, 
one  on  the  North  Perch  and  another  above  Bowling, 
Boyd,  415. — These  lighls  will  be  made  upon  a 
proper  representation  to  the  Trust,  ib. ; M‘ Gregor, 
417. 

Complaints : — 

Want  of  accommodation  in  the  harbour  greatly 
complained  of,  M'Lcllan, 390 ; Brew,  416;  Rep.xlix. 

• — Has  had  repeated  complaints  of  want  of  water  for 
large  steamers  and  foreign  vessels,  Johnston,  396 ; 
Mills,  410. — Receives  complaints  almost  daily  from 
masters  of  large  steamers  as  to  the  narrow  parts  of 
the  river  and  the  difficulty  of  turning  corners,  ib. ; 
Russell,  397. — Steamers  frequently  get  aground  at 
the  bends  before  they  can  answer  the  helm,  ib.— 
Complaints  of  want  of  width  refer  more  particularly 
to  the  space  from  Renfrew  upwards,  Bell,  404. — 
To  meet  these  complaints,  it  is  proposed  to  widen 
the  river  considerably,  M‘Lellan,  390. — And  gene- 
rally by  carrying  out  the  plan  of  1840  on  the  north 
and  south  sides  of  the  river,  and  above  and  below 
the  bridges,  ib. — Complaints  of  collisions  in  con- 
sequence of  the  narrowness  of  the  river  much 
less  frequent  than  formerly,  Steele,  415. — Conduct 
of  trustees  complained  of  in  respect  of  the  actions 
relating  to  encroachments,  Bed,  400. — Petition  to 
House  of  Lords  on  this  subject,  ib.  401. — Trustees 
alleged  to  have  given  up  their  title  to  the  alveus 
land  when  secured  to  them  by  an  Act  of  Parlia- 
ment, ib.  400. — Expenses  incurred  for  compensation 
stated  to  be'unnecessarily  increased  from  this  cause, 
ib. — General  management  of  trustees  alleged  to  be 
inefficient,  ib.  402. — Complains  particularly  of  the 
latter  acts  of  the  trustees  wasting  the  revenues  and 
plunging  the  trust  so  much  in  debt,  ib.  405. — In- 
equality of  dues  complained  of,  that  lighters  plying 
between  Glasgow  and  Greenock  pay  2d.  per  ton, 
while  steamers  pay  only  Id.  per  ton,  Steele,  412- 
415. — Is  aware  that  their  charges  are  in  accordance 
with  the  Act  of  1840,  ib.— Witness  has  recently 
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Complaints — continued 

refused  to  take  1900  bales  of  cotton  on  account  of 
the  heaviness  of  the  dues  as  compared  with 
Greenock  and  other  ports,  ib. — Delays  occasioned 
by  the  narrowness  of  the  river  in  some  places  much 
complained  of,  Boyd,  414. — Has  often  been  nearly 
two  hours  in  getting  from  a little  below  Govan  to 
to  the  harbour,  ib. — Large  steamers  have  great  dif- 
ficulty in  passing  in  certain  places,  ib. ; Brew,  41G. 

Reports  of  Engineers , frc.  .• — 

Smeaton,  on  deepening  the  Clyde,  1 755,  424. — 
Rennie,  on  the  obstructions  in  the  Clyde  near  the 
bridge,  1799,  4.30. — Telford,  on  increasing  I he  tidal 
water  and  formingadoek  at  Broomielaw,  1806,431. 
— Rennie,  1809,  441.  — Rennie,  on  extending 
Broomielaw  Quay,  1821,  443.  — Telford,  on  en- 
larging Broomielaw  Harbour,  1820,  446. — Hartley, 
on  the  same,  1834,  446. — Rennie,  on  a wet  dock  in 
the  channel  of  the  Clyde,  and  at  Windmillcroft, 
1807,  433. — Remarks  by  Rennie  on  the  same,  1807, 
435. — Reports  on  the  improvement. of  the  Clyde; 
Smeaton,  1755,  424;  Golborne,  17G8,  425;  Watt, 
1769,  427;  Rennie,  1807,  43G  ; Whidbey,  1824, 
444;  Clark.  1824,  445;  Logan,  1835,  448.— On 
f'  the  river  and  harbour,  Walker,  1836,  455 ; Russell, 
1838,  458;  Bald,  1844,468;  Bethune  and  Denison, 
184G,  472. — Telford,  on  a dock  in  Dr.  Reid’s  ground, 
1819,  443. — Russell,  on  theiidalwavein  the  Clyde, 
1638,  458. — Bald,  on  the  river  between  Jamaica 
Bridge  and  Glasgow  Waterworks,  1839,  464. — 
Estimate,  by  Bald,  of  the  expense  of  converting  the 
Clyde  between  Jamaica-street  Bridge  and  Stock- 
well  Bridge  into  a floating  basin  17  feet  deep  at  low 
water,  478.  — Estimate,  by  Bald,  of  expense  of 
making  tidal  basin  at  Rtobcross,  479. — Wilson  on 
the  river  Cart,  Supp.,  669. 

Miscellaneous  Papers: — 

Return  to  Order  of  the  House  of  Commons,  1845, 
423. — Sums  paid  for  surveys,  reports,  &c.,  1752- 
1834,  447. — Statement  of  comparative  levels  of  the 
tides  on  the  Clyde,  and  width  of  the  river  at  differ- 
ent places,  466. — Report  by  Bald,  Johnstone,  and 
Bussell  as  to  the  propriety  of  laying  rails  on  the 
quays  at  Glasgow  for  mineral  traffic,  &c.,  1844, 
470. — M'Lellan,  on  the  proposed  weir  across  the 
Clyde,  1846,  475. — Appendix  to  Mr.  Bell’s  evidence, 
477. — Paper,  Clyde  Trustees  and  Bridge  Trustees, 
479. — Account  of  customs  duties  collected  at  the 
port  of  Glasgow,  and  registered  shipping  belonging 
thereto,  from  1811  to  1846,480. — Account  showing 
extent  and  value  of  the  ground,  distinguishing  the 
alveus  land  purchased  by  the  Clyde  Trustees,  481. 
— Comparative  slatement  of  foreign  arrivals  and 
departures  in  1828,  1845,  and  1846,  481. — Account 
of  the  number  of  shipping  which  arrived  in  the  port 
from  July,  1832,  to  July,  1846,  distinguishing  the 
sailing  vessels  drawing  more  than  6 feet  of  water, 
482. — Statement  of  revenue  and  expenditure  and 
debt,  from  1770  to  1846,  484. — The  foregoing  state- 
ment continued  up  to  June,  1 847,  Supp.,  665. — 
Return  of  income  and  expenditure  in  the  years 
1841-2,  1842-3,  and  1843-4,  485-6  — Statement  of 
expenses  incurred  by  the  Clyde  Trustees  for  law  and 
jury  expenses  from  1836  to  1845, 486. — Income  and 
expenditure  of  the  Clyde  Trustees  in  1844-5, 
1845-6,  and  1846-7,  Supp.  664. — Expense  incurred 
for  deepening  the  Clyde,  constructing  jetties,  dykes, 
beacons,  lights,  and  Bowling  Basin,  from  1770  to 
1845,  Supp.,  667,  668. 

GOURDON: 

A small  harbour,  well  protected  by  an  eastern  pier 
and  detached  breakwater,  Rep.  xxxi. — This  work 
was  erected  at  a cost  of  20001.,  half  of  which  was 
contributed  by  Government,!?). — The  entrance  is 
narrow  and  crooked,  but  marked  out  by  beacons, 
ib. — The  arrivals  in  1846  were  77  vessels  of  3638 
tons,  Rep.  xxxi. — 27  fishing-boats,  employing  82 
men,  are  connected  with  the  port,  ib. — The  dues  are 
levied  under  4 and  5 Viet.  cap.  49,  260. 

Income. — In  1841,  the  income  amounted  to 

i 99 1-  14s.  5f c?. ; in  1842,  to  1041.  15s.  SM. ; and  in 
1843,  to  1721.  11s.  lit!.,  260  : for  1844-5-6,  see 
p.  658. 

Expenditure.— rlhe  expenditure  in  the  three 
years  1841,  1842,  and  1843,  stated  to  have  been 
: 20001.  260. 


GRANGEMOUTH:  ’ 

Present  Condition  of  Harbour : — 

This  place  is  at  the  eastern  entrance  of  the  Forth 
and  Clyde  Canal,  at  the  confluence  of  Grangebourn 
with  the  Canon,  Rep.  xxi. — The  harbour  has  re- 
cently been  enlarged  and  improved  by  a wet  dock 
of  four  acres,  and  timber  basins  of  17  acres  in 
extent,  ib. — The  channel  of  the  Carron  is  confined 
by  embankments  to  a width  of  120  yards,  faced  with 
stone,  a mile  in  length  from  the  mouth  of  the 
Grange,  to  low-water  mark  on  the  Forth,  giving  a 
depth  of  21  feet  at  high-water  springs,  and  1 5 leet 
at  neap  tides,  up  to  the  docks,  ib. — Description  of 
the  docks  and  trade  of  the  port,  ib. — The  low-water 
channel  is  to  be  deepened  to  five  feet,  and  a light- 
house erected  to  mark  the  eastern  entrance,  ib. 

Income  and  Expenditure  of  Port  of  Grangemouth : 
Income.-— In  1841,  5231.  3s.  5d. ; in  1842, 
751  !■  0s.  2c?.;  and  in  1843,  1212 1.  Is.  3d.,  Crichton , 
144  : for  1844-5-6,  see  p.  G56. — The  dues  are  col- 
lected under  the  authority  of  (he  Forth  and  Clyde 
Navigation  Act,  passed  in  1841,  Crichton,  144. 

Expenditure. — In  1841,  1531.  9s.  lid.;  in  1842, 
1611.  11s.  7 d. ; and  in  1843,  192 1. 17s.  3d.,  Crichton, 
144. 

Income  and  Expenditure  of  Pollolis  Wharf. 

Income-  — In  1841,  38 1.  9s.  9d. ; in  1842, 
111.  19s.  Id.;  and  in  1843,  28?.  19s.  9d.,  Pollock, 
Gilmour,  and  Co.,  144  ; for  1844-5-6,  see  p.  656. — 
The  dues  are  levied  under  the  authority  of  an  Act 
of  Parliament,  Pollock,  144. 

Expenditure. — In  1841,  51.  10s.  7d  ; in  1842, 

41.  6s.  6 d. ; and  in  1843,  61.  9s.,  Pollolt,  Gilmour, 
and  Co.,  144. 

GRANTON: 

Present  Condition  of  Harbour : — 

This  pier  was  completed  in  1845 ; it  is  built  of 
stone  from  the  neighbouring  quarries;  it  is  570 
yards  long  and  53  yards  broad,  with  a depth  of  1 1 
feet  at  its  outer  encl  at  low  water,  and  30  feet  at 
high-water  spring  tides,  Rep.  xxi. — It  is  amply 
furnished  with  jetties,  slips,  cranes,  and  every 
requisite  for  a complete  pier,  ib. — A red  light  is 
shown  at  the  pier  head,  where  is  also  a self-regis- 
tering tide  gauge,  ib. — Evidence  as  to  trade  and 
shipping,  &c.,  ib. — The  income  in  1844  amounted 
to  31701.  3s.  9d. ; in  1845  to  35401.  16s.  id.,  and 
in  1846  to  33581.  10s.  Id.,  Supp.  658. 

Reports  of  Engineers,  fyc. : — 

Walker,  on  the  site  lor  a new  pier,  1835,  138. — 
Stevenson,  on  a harbour  at  Granton,  1844,  Supp. 
625. 

Miscellaneous  Papers: — 

Abstract  of  exports  and  imports  at  Granton  Pier  in 
the  years  1843-1846,  143. 

GREENOCK: 

Present  Condition  of  Harbour: — 

It  occupies  the  most  advantageous  position  on  the 
west  coast  of  Scotland,  Rep.  lii. — It  lies  sufficiently 
within  the  Clyde  to  reap  all  the  benefit  of  its  inland 
navigation  and  the  security  of  a river,  yet  seaward 
enough  to  be  free  from  all  shallows,  and  deep 
enough  to  enable  the  deepest  laden  ship  to  arrive  at, 
or  depart  from,  its  sheltered  roadstead  at  all  times 
of  tide,  in  all  weather,  by  day  and  by  night,  Rep.  lii. 
— The  entrance  of  the  east  harbour  is  150  feet  wide, 
and  of  the  west  120  feet,  Allen,  497. — The  port 
easy  of  approach  from  the  sea,  and  pilots  are  not 
generally  required.  Shannon,  494. — It  is  buoyed 
and  lighted  all  the  way,  Allen,  4 97;  Camming, 
498. — Has  been  at  sea  thirty  years,  and  does  not 
know  any  port  more  easy  of  access  than  Greenock, 
Hamlin,  499  ; Hunter,  501 , Miller,  502. — The 
water  in  the  roadstead  is  from  24  to  12  feet  deep  at 
neap  tides,  Shannon,  494. — There  is  sufficient  depth 
in  the  roads  for  the  largest  vessels  at  all  times  of 
the  tide,  ib ; Miller,  502. — Vessels  frequently  lie  in 
the  roads  in  severe  gales  in  perfect  safety,  Shannon, 
494;  Miller,  502, — There  are  screw  anchors 
(Mitchell’s  patent  screw  moorings)  in  the  road- 
stead, ib. — The  Greenock  Bank  at  low  water  forms 
a breakwater  against  the  north-east  wind,  the  only 
one  that  blows  into  the  harbour,  ib.  494. — Thinks 
the  bank  is  rather  increasing  towards  the  east,  ib. 
495;  Miller,  502, — Cannot  tell  the  extent  of  the 
alteration,  as  it  is  only  recently  that  plans  have 
been  made  and  correct  soundings  taken,  Shannon, 
495. — It  can  do  no  injury  to  the  harbour,  ib. — The 
bottom  of  the  harbour  is  generally  of  soft  clay,  ib. 
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Greenock — continued : 

Present  Condition  of  -Harbour — continued 
494. — Ships  not  endangered  in  the  slightest  degree 
by  lying  aground,  ib. — Vessels  never  break  from 
their  moorings  if  properly  moored,  ib.  495. — Evi- 
dence relative  to  the  tides,  Allen,  496. — Several 
tide  gauges  kept,  ib. ; Miller,  502. — There  is  a little 
deposit  in  the  harbour  from  the  river,  which  is 
easily  removed  by  dredging,  Shannon,  494. — There 
is  a dredging-machine  belonging  to  the  harbour 
trustees,  ib. — The  harbours  do  not  admit  of  further 
dredging,  ib.  495;  Allen,  496. — Vessels  now  take 
the  ground  more  frequently  than  they  formerly  did, 
ib.  495. — The  increased  size  of  the  vessels  using 
the  port  probably  the  cause  of  this,  ib. — The  chan- 
nel between  the  quays  and  the  bank  is  getting 
deeper  from  the  greater  scour  of  the  river,  ib. ; 
Allen , 496. — Evidence  as  to  the  trade  of  the  port, 
Shannon,  495. — Expected  to  be  largely  increased, 
from  construction  of  various  railways  now  in  pro- 
gress, ib.— As  to  extent  of  trade,  in  building  and 
fitting  large  iron  steamers,  ib. ; Allen,  496. — Pre- 
fers Greenock  to  Glasgow  ; vessels  are  despatched 
much  quicker  from  the  lower  ports  than  from 
Glasgow,  ib. — Owners  do  not  like  their  vessels 
scraping  the  ground  in  getting  up  to  Glasgow,  ib. 
— Has  known  a vessel  coming  down  lie  in  the  river 
nine  days  dragged  from  place  to  place  at  each  tide, 
ib. — Vessels  also  occasionally  lie  as  long  a time  for 
water  to  take  them  up,  ib. — Increased  accommoda- 
tion particularly  necessary  for  timber-vessels,  Shan- 
non, 494.— Vessels  in  this  trade  range  from  400  to 
1200  tons  burden,  ib. — Ships  are  not  sufficiently 
nor  promply  attended  to  in  regard  to  berthing,  ib. 
— Timber-ships  are  better  accommodated  in  a tidal 
harbour  than  in  a wet  dock.  ib.  495. — Has  seen 
from  ten  to  fourteen  timber-ships  discharging  their 
cargoes  at  one  time,  Allen,  496. — These  are  some- 
times interrupted  by  the  weather,  ib. — A dock 
would  be  blocked  up  in  a week  if  they  could  not 
discharge  the  cargoes,  ib. — Further  evidence  as  to 
extent  of  trade  and  accommodation  afforded  in 
Greenock,  Camming,  498 ; Hunter,  501 ; Allen, 
497. — Number  and  size  of  steam-ships  now  build- 
ing, Balderston,  498;  Gumming,  498.— Greenock 
not  fitted  for  wet-docks,  from  the  small  rise  of  the 
tides,  Shannon,  494.— It  is  well  supplied  with 
graving  docks,  patent  slip  and  building  slips,  cranes, 
&c.,  ib.  495. — Widths  of  some  of  the  docks,  Allen, 
496.— The  peer  about  to  be  erected  by  the  Railway 
Company  eastward  of  the  harbours  will  not  inter- 
fere with  the  current,  if  kept  within  the  line  of  the 
present  harbour,  ib. 

Pilotage.— Pilots  are  licensed  by  the  magistrates, 
Gray,  493.— They  are  sufficiently 'numerous,  Shan- 
non, 494;  Hamlin,  499. — Pilotage  not  compulsory; 
considers  that  it  ought  to  be  made  so,  ib.— But 
would  not  apply  this  rule  to  steamers  trading  regu- 
larly, ib.— The  masters  of  steam-tugs  are  all  pilots, 
and  these  usually  take  vessels  far  out,  Hamlin, 
499.  Would  not  make  pilotage  compulsory  on  this 
account,  ib. — The  pilots  complain  of  not  being 
sufficiently  employed,  ib.— Pilots  keep  boats  of  20 
or  24  tons,  and  maintain  the  crews  at  an  expense 
of  81.  per  month,  Miller,  502.— Duties  and  conduct 
of  pilots,  stated  and  complaining  insufficiency  of 
remuneration  received,  ib.  502. 

Quays.-— The  quays  are  built  on  cassoons  and 
piles,  and  everything  done  to  increase  the  depth  of 
water  that  can  be  done  with  safety.  Shannon,  495. 
—Evidence  as  to  the  set  and  force  of  the  tides 
along  the  quays,  Miller,  502.— Would  not  erect 
wooden  quays  outside  the  harbours,  unless  the 
piles  were  copper  sheathed,  as  there  is  a worm  very 
destructive  to  the  timber,  ib. 

Lights.— The  approaches  to  the  harbour  are  well 
lighted  and  buoyed,  Allen,  497;  Miller,  502.— The 
part  below  Greenock  is  under  the  charge  of  the 
Cumbray  Lighthouse  Trust,  managed  at  Glasgow, 
ib. — It  is  sufficiently  done,  ib. 


The  24th  Geo.  II.,  the  first  Act  obtained  for  regu- 
lating Greenock,  Gray,  493.— The  13th  Geo.  III., 
the  next  Act,  vested  the  harbour  in  the  bailies  and 
town-council,  ib. — Certain  Commissioners  under 
this  Act  appointed  to  co-operate  with  the  trustees, 
ib.— Number  of  trustees  increased  by  subsequent 
Acts,  and  their  powers  extended,  «£.— The  Act 
5 Vic.,  cap.  54,  gives  power  to  raise  220,000/,  ib.— 


Greenock — continued:  V 
Management — continued 

The  bye-laws  authorized  by  the  Acts  have  been 
carried  out,  ib.— The  Harbour  Trust  now  consists 
of  sixteen  members,  chosen  by  the  Parliamentary 
electors  as  councillors,  and  who,  as  such,  are  har- 
bour-trustees, Gray,  493.— There  are  always  ship- 
owners, and  frequently  retired  ship-masters  amon* 
the  council,  ib.  494.  The  trustees  are  also  Com- 
missioners of  the  harbours  in  conjunction  with  nine 
gentlemen,  paying  at  least  12/.  a-year  of  harbour- 
dues,  who  are  elected  by  owners  and  part  owners 
of  ships  trading  to  the  port  paying  at  least  31.  a- 
year  of  harbour  dues,  ib.  — The  Commissioners 
sanction  new  works  authorized  by  trustees,  and 

audit  their  accounts.  Gray,  494;  Martin,  501. ■ 

Trustees  not  allowed  to  take  contracts  for  works 
ib. — No  practical  inconvenience  lias  arisen  from 
the  existing  laws,  Gray,  494.— Nor  any  complaints 
received  regarding  the  management  by  the  trus- 
tees of  the  harbours,  ib. — Eight  trustees  form  a 
quorum ; the  meetings  held  monthly,  and  oftener 
if  necessary,  ib. — [The  Minute  Books  and  Letter 
Books,  &c.  examined  by  the  Tidal  H arbours  Com- 
missioner, who  reported  that  they  appeared,  from 
a slight  examination,  to  be  well  and  carefully  kept, 
494.] — Titles  of  the  charters  and  Acts  of  Parlia- 
ment relating  to  the  harbours,  503. 

Income,  Expenditure,  and  Debt : — 

Income. — The  dues  levied  on  vessels  are  consi- 
derably less  than  the  authorized  rate,  Gray,  493. 

Schedule  of  bay  anchorage  dues,  516. — In  1843  a 
large  reduction  on  the  rate  of  dues  was  made, 
Shannon,  494. — The  dues  are  remarkably  light, 
Hunter,  501. — Knows  no  port  where  the  dues  are 
so  light  as  at  Greenock,  ib. — In  1830  the  receipts 
from  harbour  dues  amounted  to  11,140/.  16s.  7d. ; 
in  1835,  13,807/.  19s.  8 d. ; in  1840,  15,737/.  13$.  8d.; 
in  1841,  16,759/.  18$.  ad. ; in  1842,  14,044/.;  in 
1843,  12,661/.;  in  1844,  11,526;  in  1845,  14,564/.; 
and  in  1846,  14,320/.,  Baine,  494;  Martin,  501, 
Supp.  056. — Acts  under  which  the  dues  are  levied, 
Martin , 517. — The  reduction  of  the  ralesin  1842-44, 
amounted  to  about  20  per  cent.,  and  caused  a loss  to 
the  revenue  of  2000/.  a-year.  Shannon,  494 ; Hun- 
ter, 501. — An  account,  of  the  gross  revenue  received 
from  1824  to  1846. — In  1841  the  income  amounted 
to  18,356/.  3s.  9d. ; in  1842,  to  15,368/.  10s.;  and 
in  1843,  to  13,834/.  9s.  1 0 je/.,  Martin,  517. 

Expenditure.— In  184],  12,199/.  6s.  8cZ. ; in  1842, 
15,798/.  5s.  9d. ; and  in  1843,  10,387/.  17s.  4 id.. 
Marlin,  5J7 — These  sums  include  the  interest  of 
money  borrowed  and  the  expenditure  for  new 
works,  ib.  517. 

Debt. — The  debt  due  in  September,  1846, 
amounted  to  110,070/.,  Martin,  502,  516.— This 
sum  includes  the  amount  expended  for  purchase  of 
property  for  the  new  works,  ib. — The  net  debt 
against  the  old  harbours  is  41,324/.,  ib. — Within 
the  last  twenty-two  years  the  old  debt  has  been  re- 
duced about  79,000/.;  the  trustees  having  in  this 
period  also  expended  upwards  of  20,000/.  out  of  the 
surplus  revenues  in  extensions  of  works,  &c.,  ib. — 
The  debt  due  on  account  of  the  old  harbours  in 
1624  amounted  to  120,186/.,  and  amount  paid  off 
in  each  year  since  that  time,  516. 

Maps  and  Plans : — 

The  plan  of  the  new  harbour  and  works  now  being 
constructed  at  present  with  the  Admiralty,  Gray, 
493. 

Shipping  and  Tonnage : — 

Arrivals  and  departures  in  1845, 1513  ships,  370,831 
tons,  Shannon,  495. — This  number,  inclusive  of 
passenger  steamers  and  vessels  in  ballast,  ib. 

Shipwrecks  and  Lesser  Damage  in  the  Clyde: — 
Considerable  injury  sometimes  done  to  ships  in'the 
river  from  their  getting  aground  on  shoals  and 
dykes,  Allen,  496. — The  “ Mohawk,”  “ Glenbervie,” 
“Eglinton,”  “Jane  Brown,”  “Akbar,”  and  many 
others,  much  injured  from  this  cause,  ib. ; Cum- 
mvng,  498;  Hamlin,  498. — Ships  frequently  come 
into  dock  at  Greenock  to  refit  and  repair,  damage 
sustained  in  coming  down  the  river,  ib. — Confirms 
the  evidence  relative  to  nature  and  extent  of 
damage  done  to  shipping  by  getting  aground  in 
coming  down  the  river,  Camming,  497. — Knows 
many  other  cases  of  injury  to  ships  besides  those 
stated  in  evidence,  Hamlin,  498. — The  “ Nelson,” 
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Greenock — continued : 

, Shipwrecks  and  Lesser  Damage,  frc. — continued : — 
built  at  Dumbarton,  had  her  false  keel  knocked 
away,  a large  portion  of  her  copper  rubbed  off,  her 
keel  injured,  and  a considerable  quantity  of  her 
cargo  damaged  in  coming  down  the  river  from 
Glasgow,  ib. — Has  frequently  seen  vessels  aground 
in  the  river,  ib. — Extent  of  damage  done  to  the  emi- 
grant ship,  '‘Charlotte  Harrison,”  in  1845,  by 
striking  the  ground,  M'Inlyrc,  500. — Loaded  ships 
frequently  damaged  in  coming  down  the  river. 
Hunter,  501. — The  “Eglinton”  was  damaged  in 
the  harbour  hy  being  wrongly  berthed,  ib. — Has 
frequently  seen  vessels  aground  in  every  part  of  the 
river,  from  Govan  to  Port  Glasgow  Bank,  Miller, 
50-2. — Evidence  as  to  delays  from  want  of  water  in 
the  river,  ib. 

Improvements  Effected  and  in  Progress : — 

The  contract  for  the  new  harbour  designed  by 
Locke,  now  in  progress,  was  taken  at  90,000/., 
Gray,  49.3 ; Martin,  502. — The  increased  accommo- 
dation will  be  0$  acres,  Shannon,  494. — The  width 
at  the  entrance  will  be  150  feet,  which  is  sufficient, 
ib. — The  depth  will  be  nearly  14  feet  at  low  water, 
and  this  depth  can  be  maintained  at  very  little 
expense,  ib. — At  this  depth  all  ordinary  sized 
vessels  will  be  almost  entirely  water-borne  at  all 
times,  ib.  495- — The  large  deep-sea  steamers  will 
be  berthed  at  the  mouth  of  the  new  harbours, 
where  they  cau  sail  at  all  hours,  ib. — Approves 
entirely  of  the  works  now  going  on,  ib. — If  exe- 
cuted as  at  present  proposed,  they  will  afford  better 
accommodation  than  a wet  dock,  ib. — Approves  of 
the  present  works,  which  are  most  suitable  for  the 
timber  trade,  Hamlin,  499. — Thinks  it  judicious  to 
make  and  retain  a depth  of  14  feet,  ib. — The  retain- 
ing wall  westward  of  the  present  harbours,  now  in 
course  of  erection,  will  extend  to  1 50  feet  beyond 
low-water  mark,  and  cost  about  11,000/.,  Gray, 
493;  Martin,  502. — Thinks  the  additional  works 
now  in  progress  much  wauted,  Hamlin,  499. — 
They  will  be  sufficient  for  the  present  trade  of  the 
port,  but  if  the  trade  increases  still  more,  as  is  ex- 
pected, from  the  development  of  the  railway  traffic, 
another  harbour  must  be  built,  ib. ; Miller,  502. — 
It  is  intended  to  form  a space  of  three  acres  for 
timber,  deals,  &c.,  and  to  construct  quays  where 
vessels  drawing  16  feet  of  water  can  discharge 
timber,  &c.,  Allison,  502. — Evidence  relative  to  the 
railways  and  railway  pier  about  to  be  erected  east- 
ward of  Greenock,  Tasker,  500,  501. — These  in- 
tended for  the  shipment  of  minerals,  ib. — The  pier 
is  to  be  in  a line  with  the  river  wall,  ib. 

Improvements  Suggested: — 

Breakwater. — Power  has  been  taken  under  the 
last  Improvement  Act  to  construct  a breakwater, 
Shannon,  494. — Thinks  the  erection  of  a break- 
water at  Garvel  or  GemmeTs  Point  would  be  apt 
to  turn  Ihe  channel  and  send  the  water  over  to  the 
other  side  of  the  bank,  ib.  496  ; Allen,  496. — Ap- 
proves of  a breakwater  on  the  bank,  which  would 
enable  vessels  to  lie  as  quietly  at  all  times  in  the 
roadstead  as  in  the  harbour,  Miller,  502.— Does 
not  think  the  breakwater  necessary,  nor  worth  the 
expense  it  would  cost,  Shannon,  494. — It  might  do 
good  by  saving  the  outside  of  the  harbours,'  espe- 
cially in  high  tides  and  easterly  gales. 

Wet  Dock  and  Tidal  Harbour. — Believes  that  a 
wet  dock  would  be  more  generally  acceptable  to 
the  shipmasters  than  a tidal  harbour,  Allen,  496. — 
Wet  dock- not  necessary,  as  ordinary-sized  vessels 
will  be  almost  always  afloat  in  13  or  14  feet  at  low 
water,  Hunter,  5 01. —A  tidal  harbour  at  the  east 
end  with  a wet  dock  and  tidal  basin  at  the  west  end 
of  the  bay  of  Quick  will  afford  the  best  accommo- 
dation for  the  increased  traffic  expected  by  the  rail- 
' ways,  Hamlyn,  499. 

Complaints: — 

Numerous  representations  have  been  made  by  ship- 
owners of  the  want  of  sufficient  accommodation, 
Gray,  494;  Allen,  496;  Miller,  502.— A memorial 
lately  received  on  this  subject,  Gray,  494. — The 
subject  of  further  accommodation  remitted  to 
Harbour  Accommodation  Committee,  who  have 
reported  to  the  Trust  in  favour  of  improvement,  ib. 
— The  additional  harbour  and  works  now  in  pro- 
gress evince  their  opinion  of  the  necessity  for 
further  accommodation,  ib. — When  harbour  master 


Greenock — continued : 

Complahits— continued : — 
received  repeated  complaints  of  insufficient  accom- 
modation for  the  trade  of  the  port.  Shannon,  494.— 

The  complaints  related  chiefly  to  the  inferiority  and 
insufficiency  of  accommodation  afforded  to  vessels 
of  large  tonnaee,  Baine,  499. — Ships  not  being  kept 
afloat  or  nearly  water-borne,  a source  of  frequent  com-  . 
plaints,  Shannon,  494. — Has  heard  of  these  com- 
plaints but  never  knew  any  vessels  damaged  from 
this  cause,  Cwnming,  49S. — Committee  of  Inquiry 
appointed  in  consequence  of  the  number  of  com- 
plaints of  want  of  accommodation,  Baine,  499. — 
Extract  of  Report  of  Committee  in  favour  of  con- 
structing a tidal  harbour,  pointing  out  the  most 
suitable  site,  ib. — The  Committee  unanimous  in 
their  recommendation  and  the  trustees  unanimous 
in  their  approval  of  the  recommendations  con- 
tained in  the  Report,  Baine,  500. — Excessive  ex- 
penditure of  the  Trust  moneys  for  law  and  Parlia- 
mentary expenses  generally  complained  of,  ib.  502; 
Martin,  502. — The  last  Harbour  Act  cost  3000/., 
principally  from  the  opposition  of  the  Glasgow 
trustees,  Martin,  502. — The  defenceless  state  of  the 
port  complained  of,  Anderson,  502. — The  Chamber 
of  Commerce  have  petitioned  the  Admirally  Board 
on  the  subject,  hut  no  proceedings  have  been  taken 
in  reply  to  their  application  beyond  referring  it  to 
the  Board  of  Ordnance,  ib. 

Beports  of  Engineers,  fyc. : — 

On  the  projected  wet  docks  at  Bay  of  Quick,  Bennie, 
1802,  503. 

Miscellaneous  Papers: — 

Titles  of  the  Acts  of  Parliament  and  Charters 
relating  to  the  harbours,  503. — Letter  from  Mr. 
Thom,  of  April,  1835,  enclosing  estimate  of  the 
docks  referred  to  in  Telford’s  plan,  506. — Letter 
from  Mr.  Stewart,  of  June,  1835,  offering  ground 
for  docks,  507. — Report  of  the  Committee  on  the 
Harbours,  1835,  507. — Report  of  Committee  on 
extension  of  the  harbours,  1841,  509. — Memorial  of 
deep-sea  pilots  to  the  Tidal  Harbours  Commis- 
sioners, 184G,  515. — Account  of  revenue,  expendi- 
ture, and  debt,  from  1841  to  1846,  510. — Schedule 
of  bay  anchorage  dues,  516. — Return  of  income  and 
expenditure  in  1841,  1842,  and  1843,517. 

GOUROCK: 

The  power  to  levy  small  customs,  shore  dues,  &c. 
granted  by  charter  of  1694  to  the  then  proprietor 
of  Gourock  and  his  successors,  Darroch,  517. — 
The  present  pier  is  within  the  harbour,  and  was 
erected,  with  the  consent  of  the  proprietor,  by  a joint 
stock  company,  incorporated  vby  5 and  6 Will.  IV., 
cap.  78,  ib.  517. — The  pier  is  used  by  vessels  en- 
gaged in  the  herring  and  cod  fisheries,  and  in 
white  fishing,  and  in  exports  of  paving  stones  and 
dressed  free-stone, • and  imports  of  coal,  lime,  slate, 
&c.,  for  the  surrounding  country,  ib.— Complaints 
have  been  made  of  a shoal  on  the  north-west  of 
the  pier,  ib.,  Rep.  liiL 
Income,  Expenditure,  and  Debt : — 

Income.  — In  1842,  296/.  12s.  10c/.  ; . 1843, 
257/.  4s.  Ad. ; 1844,  624/.  6 s.  2d., .Darroch,  517  ; for 
1845-6,  see  p.  656. 

Expenditure. — In  1842,  234/.  2s.  10c/. ; 1843, 
228/.  9s.  9c/.  ; 1844,577/.  9s.  O^cZ.,  Darroch,  517. 

Debt. — Amount  due  1st  January,  1846,  2000/.,. 
Darroch,  517. 

Harbours 

Want  of—  St.  Abb’s  Head,  Rep.  xix.— On  the  coast 
between  Fifeness  and  Queensferry,  ib.  xxvi. — From 
Cromarty  to  the  Tay,  ib.  xxxiv.— From  Cromarty 
to  Long  Hope  in  the  Orkneys,  ib.  xl. 

Number  of— There  are  140  harbours  in  Scotland, 
exclusive  of  those  on  the  west  coast  of  Sutherland- 
shire,  of  the  Hebrides,  Orkney,  and  Shetland  Isles, 
Rep.  xvii. 

Harbours  or  Refuge  : — 

Description  of  sites  suggested  for  Dunbar,  Rep. 
xix.— Eyemouth,  ib.  xix.— Peterhead,  ib.  xxxiii. 

HEBRIDES : 

Description  of  these  islands.  Rep.  xliii.— Number  of 
vessels  and  tonnage  passing,  and  account  of  lights, 
ib. 

HELMSDALE: 

One  of  the  most  thriving  fishing  stations  on. the  east 
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Helmsdale — continued : — 

coast  of  Scotland,  Rep.  xxxix.— Tlie  entrance  is 
between  two  sliingle  points,  marked  by  a fairway 
buoy,  with  several'  beacons  to  point  out  the  chan- 
nel, A.— The  bar  has  usually  a depth  of  14  feet  of 
water  over  if,  and  10  feet  up  to  the  quays  at  high 
water  springs,  ib. — The  eastern  side  of  the  river  is 
formed  into  a quay  100  yards  long,  ib. — And  a 
wharf  wall  from  the  bridge  partly  shelters  an  inner 
basin,  ib. — The  arrivals  in  18 IG  were  91  vessels  of 
4177  tons,  ib. — 2-20  boats  fishing  from  here  in  the 
season,  and  great  complaints  are  made  of  want 
of  sufficient  accommodation,  ib. — It  is  the  head- 
quarters of  a fishing  district,  extending  from  Dor- 
noch to  Dunbeath,  a dis'ance  of  35  miles,  employing 
760  men  and  boys,  ib. — Return  to  Order  of  the 
House  of  Commons  of  18-14,  359. — Leslie,  on  im- 
proving the  harbour,  with  estimates,  1839,  ib. 

Income  and  Expenditure: — 

Income. — In  1841,  210?.  2s.  9d. ; 1S42,  233/.  2s. 
lid.;  1843,  220?.  Is.  Gd.,  Gunn,  3G1 ; for  1844-5-G, 
see  p.  658. 

Expenditure. — In  1841,  883?.  Is.  3d.;  1842, 
85?.  15s.  4d.;  1843,  142?.  Is.  Gd.,  Gunn,  361. 

Highland  Roads  and  Bridges  : — 

Commissioners  of — Account  of  moneys  expended 
for  harbours,  canals,  &c.,  of  Scotland,  between  1807 
and  1824,  Supp.  G53. 

Income  and  Expenditure  of  Scottish  Ports  : — 
Aggregate  income  of  all  the  Scottish  ports,  1 92,000?. 
a-year,  Rep.  xvii. — Account  of  the  dues  levied  on 
goods  and  on  shipping  in  each  port  in  Scotland  in 
the  years  1844,  1845,  and  1846,  Supp.  G54-G59. 

INVERGORDON  AND  INVERBRECHIE : 

On  the  north  shore,  of  Cromarty  Firth,  has  a good 
pier,  1.3.3  yards  long,  with  a depth  or  14  feet  at  high 
water  springs,  and  a projecting  timber  jetty  for 
steamers,  Rep.xxxviii. — A ferry  is  established  here 
to  Inverbrechie,  across  the  firth,  where  there  is  a 
similar  pier,  90  yards  long,  ib. — The  two  piers 
together  cost  1633?.,  ib. 

INVERARY : 

Description  of  the  harbour,  Rep.  xlvii. — Return  to 
Order  of  the  House  of  Commons  of  1844,  380. 

Income  and  Expenditure: — 

Income. — In  1842,  59?. ; 1843,  57 1. ; 1844,  GD?.  4 s., 
Wright , 381 ; for  1345-G,  see  p.  65G. 

Expenditure. — No  account  can  lie  furnished,  as 
the  dues  have  been  appropriated  to  the  general  ex- 
penditure of  the  burgh,  Wright,  381. 

INVERKEITHING  : 

Has  an  inner  and  outer  harbour,  Rep.  xxiii. — The 
entrance  to  the  outer  bay  is  between  piers  500  feet 
apart;  many  vessels  take  shelter  in  this  harbour  in 
easterly  gales,  ib. — The  inner  harbour  has. berthage 
for  ships  of  12  or  13  feet  draft  at  spring  tides,  ib.— 
Ihe  arrivals  and  sailings  in  1846  were  864  vessels 
of  67,540  tons;  of  these  239  vessels  were  either 
foreign  or  colonial,  ib. — The  revenue  in  1846  was 
35-/.,  and  the  debt  2465?. ; for  income  and  debt  in 
1844-5-6,  see  p.  654. — The  proprietor  of  this  harbour 
declmes  to  furnish  any  information  respecting  it, 
154. — Correspondence  on  the  subject,  184. 

INVERNESS: 

Present  Condition  of  Barbour : 

The  harbour  consists  of  the  sea  reach  of  the  Ness, 
and  with  the  exception  of  Thornbush  Quay  and  the 
small  dock  near  the  town,  remains  almost  in  its 
natural  state,  Rep.  xxxvi.— It  has  a 14  feet  rise  of 
tide,  and  many  advantages  which  have  not  been 
improved.  tf.-The  Thornbush,  or  Steam-boat 
Pier,  was  built  at  different  periods,  but  much  ex- 
tended in  1838,  Mactavish,  347. — None  of  the  im- 
provements authorized  by  the  governing  Act,  as 
deepening,  scouring,  and  cleansing  the  harbour, 
have  lately  been  abended  to,  excepting  to  a limited 
extent  alongside  Thornbush  Quay,  ib.— This  pier 
is  of  great  use  to  the  town,  as  it  can  now  keep  a 
vessel  of  8 or  9 ft.  draft  afloat  at  low  water,  ib. 
~ u'1Su  -?CU!r  t0  V”D6UP  a ship  when  the  river 
is  high,  ib. — The  river  brings  down  some  stones, 
buttrifling  in  quantity,  ib.  347-8.— The  onlv  gravel 
deposits  are  from  the  Burn  of  Holm,  ib.  348: 
Ajco?,  351. — The  habit  of  throwing  earth  into 
the  river  from  houses  in  progress  of  building,  has 


Inverness— continued  : 

Present  Condition  of  Harbour — continued  : 
been  discontinued,  Mactavish,  3-17. — Since  1810 
there  has  been  little  difference  in  the  bed  of  the 
river,  ib. — Not  much  difference  in  the  quantity  of 
water,  Cameron,  3-18;  Paterson , 351. — Very  little 
change  in  the  river  for  the  last  2-1  years,  Sharj ),  350. 
—There  are  six  weirs  on  the  river,  which  are  of 
much  service  in  impeding  mud,  gravel,  &e.,  from 
reaching  its  mouth,  Mactavish,  347. — The  Ness  has 

a fall  of  about  40  ft.  in  seven  or  eight  miles,  ib. A 

vessel  drawing  12  it.  can  enter  tlie  sea-lock  of  the 
Caledonian  Canal  at  quarter  (loud,  ib.  348 ; Sharp, 
ib. — V esscls  drawing  8 ft.  water  can  pass  over  the  sea- 
lock  sill  at  low  water,  ib. ; Paterson,  351. — The  Ness 
is  very  gentle  and  tractable,  and  offers  no  obstacles 

to  improvements,  Mactavish,  348  ; Nicol,  35] 

Statements  as  to  the  alarm  created  by  the  great 
increase  of  water  in  Loch  Ness  during  floods,  and 
the  quantity  escaping  at  these  times  by  the  wide 
outlet,  to  the  danger  of  the  town  and  country, 
Machay,  ib. ; Mactavish,  ib. — The  old  bridge  was 
built  in  1681,  and  the  new  one  in  1807,  ib. — 
Some  parts  of  the  bar  have  become  a little  shal- 
lower, Cameron,  348-9. — There  is  no  bar  on  the 
river  but  the  scalps.  No  stones  are  carried  so  far 
down  as  the  river’s  mouth,  but  there  are  a great 
many  between  the  Steam-boat  and  new  piers,  ib. 
349. — In  some  places,  at  the  entrance  of  the  canal, 
mud,  &c.,  have  gathered  to  the  heightof  four  or  five 
feet,  but  these  have  not  proceeded  from  the  canal, 
ib. — The  material  of  the  Mussel  Scalp  at  the  river’s 
mouth  is  hard  gravel  and  tough  clay,  ib. — The  mouth 
of  the  canal  was  filled  up  gradually,  and  has  only 
once  been  cleared  out,  ib. — Banks  of  mud,  &c.,  have 
been  dredged  from  the  mouth  of  the  canal,  Sharp, 
350 ; Paterson,  351 . — A north-west  wind  is  the  worst 
fora  vessel  lying  at.  Thornbtish  (limy,  Cameron,  34!).— 
The  quays  of  the  dock  are  in  a tolerably  good  state, 
ib. — There  is  no  tide-scale  in  tliuNcss,  but  there  are 
figures  marked  on  the  New  quay  indicating  the 
depth,  ib. — Tlie  canal  basin  is  of  great  benefit  to  the 
town,  Sharp,  350;  Lawrence,  ib. — There  is  great 
difficulty  in  entering  the  canal  during  a heavy  north- 
west wind,  Sharj),  350  ; Lawrence,  ib. — Tlie  founda- 
tion of  the  river  harbour  is  much  better  than  that 
of  the  canal,  Sharp,  350. — Kessock  Ferry  Quay  was 
built  in  18‘25-C,  by  Sir  W.  Fettes,  and  now  belongs 
to  Col.  Baillie,  Mactavish,  300. — It  is  a great  ac- 
commodation to  the  ferry,  but  evidently  injurious 
to  the  harbour,  and  built  on  the  best  mooring  and 
holding  ground  belonging  to  the  port,  ib.  350-1. 

Tides. — The  tide  reaches  the  quay  at  quarter  flood, 
and  rises  three  feet  less  than  at  the  river’s  mouth, 
Cameron,  349. — It  extends  about  half  a mile  above 
the  Old  Bridge,  ib. 

Lirjhts,  Buoys,  and  Beacons. — There  is  no  differ- 
ence in  light  dues  by  going  through  the  canal 
as  when  witness  has  gone  through  there  were  no 
lighthouses,  Cameron,  349. — Hus  seen  vessels  run  on 
Clianonry  Point  from  want  of  a light,  ib.;  Shatp,  350. 
—The  light  on  this  Point,  erected  on  25  May,  1840, 
is  of  great  use,  but  the  Cromarty  Light  is  only  seen 
when  passing  it,  ib. — There  are  no  buoys  nor  bea- 
cons to  point  out  shoals  in  £he  Moray  Firth,  Cameron, 
349 ; Shaip,  350  ; Commissioner,  ib. ; Lamence, 
ib. : Paterson,  351. — The  approaches  to  the  harbour 
require  buoys  and  beacons,  ib. — These  have  since 
been  placed,  ,350,  Note. — There  are  seven  warping 
posts  in  the  river,  but  mostly  decayed,  Paterson, 
351. — They  serve  for  beacons  as  well  as  for  warping, 
biit  though  useful,  are  very  inconvenient,  ib. 

Pilots. — The  pilots  are  directed  by  the  harbour- 
master where  to  moor  vessels,  and  they  see  that  they 
we  moored,  Cameron,  349. — Witness,  a pilot,  served 
an  apprenticeship  with  his  father,  but  passed  no  ex- 
amination, Paterson,  351. — There  are  four  pilots, 
two  for  Inverness,  and  two  for  Beailly,  ih. 

Management : — 

The  port  is  constituted  by  ancient  royal  charters  ra- 
tified by  Acts  of  Parliament,  under  which  the  old 
dues  were  created.  An  Act  was  obtained,  in  1808, 
for  improving  the  harbour,  which  authorized  addi- 
tional dues,  Mactavish,  347. — Extent  of  shore  sub- 
ject to  dues  is  from  Carnlaw  to  Clachnaharry,  ib. — 
The  Town  Council,  twenty-one. in  number,  have  al- 
ways had  the  government  of  the  port,  and  there  is 
al  harbour  committee  formed  by  them,  several  of 
whom  are  well  acquainted  with  these  matters,  and 
there  are  and  have  been  generally  some  shipowner* 
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Inverness — continued : 

Management — continued : — 

and  captains  in  the  Council,  ib. — Mr.  Mitchell,  en- 
gineer. has  been  employed  to  superintend  repairs, 
and  Mr.  Morrison,  surveyor,  to  make  plans  of  the 
river  and  harbour,  ib. — In  1842,  the  Council  proposed 
to  obtain  an  Act,  but  difference  of  opinion  as  to  the 
plans  prevented  this,  ib. — There  is  a feeling  that  1 
there  should  be  a special  harbour  trust,  ib. — There 
has  been  a rapid  improvement  in  trade,  and  were 
it  not  for  the  canal  the  Council  would  be  quite  able 
to  make  the  harbour  themselves,  ib. 

Income , Expenditure,  and  Debt : — 

The  old  dues  exacted  under  Acts  and  Charters  passed 
and  granted  prior  to  1808  were  fixed,  in  1816,  at  332/. 
per  annum,  the  average  for  the  three  preceding  years, 
Mactavish,  347. — The  old  and  new  dues  are  collected 
together,  the  former  being  paid  to  the  town,  and  the 
latter,  authorized  by  the  Act  of  1808,  are  expended 
in  improvements  and  in  liquidation  of  the  debt  due 
by  the  harbour  to  the  town,  ib.—' The  debt  is  at  present 
less  than  4,000/.,  exclusive  of  the  annual  payment  of 
the  332/.,  ib. — The  fund  derived  from  the  harbour  in 
anchorage  and  shore  dues  amounted  last  year  to 
1,180/.  ib. — Statement  of  the  revenue  and  expendi- 
ture of  the  harbour  from  1808  to  1846.  ib.  348. — 
The  harbour  dues  are  rapidly  increasing,  there  being 
an  increase  of  335/.  on  the  income  of  the  previous 
year,  ib. — Total  revenue  for  the  last  34  years, 20, 129/., 
and  expenditure  for  the  same  period,  6,034/.  11$.  8<Z., 
exclusive  of  the  332/.  for  old  dues  and  interest  of 
debt  since  1816,  ib. — Account  of  income  and  ex- 
penditure in  the  years  1842-3,  and  1844,  357;  for 
income  for  1844-5-6,  see  p.  656. 

Shipwrecks  and  Lesser  Damage : — 

Never  knew  an  instance  of  a vessel  dragging  her 
anchor  at  the  pier,  or  being  wrecked,  Cameron,  349. 
— Never  knew  damage  to  the  amount  of  1/.  done  to 
a vessel  at  the  pier,  ib. — Would  go  round  the  Pent- 
land  frith  rather  than  through  the  canal,  on  account 
of  damage  sustained  from  want  of  attendance  and 
scarcity  of  hands  at  the  latter,  ib. — Vessels  have 
run  on  Chatioury  Point,  and  on  shore,  from  want 
of  a light,  ib. ; Sharp,  350  ; Paterson,  351. 

Shipping  and  Tonnage : — 

The  arrivals  and  sailings  of  vessels  are  about  400  a- 
year,  the  increase  being  at  the*  rate  of  100  per 
annum  for  the  last  three  years,  Cameron,  349. — 
415  vessels  entered  the  harbour  in  1845  ; total  ton- 
nage about  40,000,  of  which  six  foreign  were  o 
1,000  tons,  Cummin",  ib. — No  weather-bound  ves- 
sels ever  come,  ib. — No  account  kept  of  the  vessels 
which  have  passed  throuijh  the  canal,  ib. — There 
are  225  vessels  belonging  to  the  port,  but  many  very 
small,  and  there  are  800  registered  seamen  for  these, 
ib. — Few  fishermen  belong  to  the  town,  but  a great 
many  to  the  district,  ib. — The  exports  arc  generally 
timber,  wool,  grain,  cattle,  &c.,  and  the  imports,  coal, 
lime,  salt,  manufactured  goods,  wine,  &c.,  ib. — The 
traffic  of  the  port  has  considerably  increased,  not- 
withstanding the  best  interests  of  the  harbour  have 
been  entirely  negleoted,  Rep.  xxxvi. 

Plans  and  Surveys : — 

Plans  of  the  river,  harbour,  &c.,  executed  in  1842,  by 
Mr.  Morrison,  surveyor,  are  in  the  hands  of  the  Town 
Council,  Mactavish,  347. — No  plan  of  the  river  so 
far  up  as  Holm  Burn,  except  that  of  1794,  belonging 
to  the  town,  ib.  348. 

Improvements  Effected  and  in  Progress : — 

Thornbusli  Pier  lias  been  enlarged  by  the  Town 
Council,  so  as  to  admit  steam-boats,  Mactavish,  347. 
— But  few  improvements  have  been  attended  to  lately 
xcept  deepening  and  scouring,  to  a limited  extent, 
alongside  this  quay,  ib. — The  channel  of  the  Caledo- 
nian Canal  sea  lock  has  lately  been  deepened,  but 
previously  vessels  could  not  be  taken  up  at  low  water, 
Sharp,  348,  350. — The  harbour  has  been  much  im- 
proved in  the  last  45  years,  Cameron,  349. — The 
water  has  been  deepened  towards  the  north  by  order 
of  the  Canal  Commissioners,  ib. — The  buoys  and 
beacons  recommended  by  the  Commissioners  have 
been  placed,  350,  Mote. — Does  not  contemplate  a 
great  increase  of  trade  from  the  present  improve- 
ments on  the  canal,  Sharp,  350. — There  are  piles 
of  stones  and  a wooden  jetty  now  erected  at  the  canal 
-mouth,  so  that  a vessel  can  be  taken  in  more  easily 
Ilian  formerly,  Paterson,  351. 


Inverness — continued : 

Improvements  Suggested .- — 

There  should  be  a special  harbour  trust,  Mactavish, 
357. — The  Improvement  of  the  harbour  would  be  of 
immense  advantage  to  the  town,  ib. ; Nicol,  391  ; 
Cumming.  349 ; Lawrence,  350. — There  should  be 
a new  Bill  and  a separate  Board  of  Management, 
Mactavish,  347. — A new  harbour  is  required,  ib. 
348 ; Sharp,  350. — A straight  course  from  the 
Kessock  Ferry  would  be  the  best  entrance  into  the 
harbour,  Cameron,  349;  Lawrence,  350.  — The 
new  entrance  should  be  somewhat  to  the  east  of 
the  present  channel,  Sharp,  350. — The  new  chan- 
nel should  have  10  ft.  at  low-water,  Lawrence, 
350. — This  would  be  very  awkward  in  a south  wind, 
Paterson,  351. — A new  channel  unconnected  with 
the  river,  and  an  embankment,  Nicol,  351. — There 
should  be  a dock  between  Thornbush  and  the  quays, 
Cameron,  349. — There  should  be  a dry  dock  formed 
about  the  site  of  the  present  new  pier,  Sharp,  350. — 
The  ford  of  the  river  should  be  cleared  of  the  stones 
that  lie  Ihere,  Cameron,  349. — Tide  scales  should 
be  erected  in  tlie  havbourimmediately.  Commissioner, 
349;  Vetch,  351. — Buoys  and  beacons  arc  required 
to  point  out  the  shoals  in  the  Moray  Frith  and  the 
approaches  to  the  harbour,  Cameron,  ib. ; Sharp,  350 ; 
Commissioner,  350  ; Lawrence,  ib . ; Paterson,  351. 
— The  places  where  buoys  and  a large  beacon  should 
be  placed,  described,  Cameron,  349;  Sharp,  350; 
Lawrence,  ib.;  Paterson,  351. — Statement  that  the 
accommodation  afforded  by  the  Caledonian  Canal 
basin  and  wharfs  renders  new  erections  unnecessary, 
Cumming,  349. — Objections  to  doing  away  with  the 
harbour  and  substituting  for  it  tlie  basin  of  the  canal, 
Mactavish,  349, 350. — To  obviate  the  difficulty  of  en- 
tering the  canal,  in  a north-west  wind,  a tidal  basin 
or  breakwater  would  be  of  service,  Sharp,  350  ; Law- 
rence, ib.;  Paterson,  351. — The  unsnitableness 
of  the  foundation  would  render  it  difficult  to  make, 
Sharp,  350. — An  embankment  in  Newton  Bay 
would  be  advantageous,  Sharp,  ib.  ; Commissioner, 
ib. — In  case  of  a high  east  wind,  a cut  from  the 
sea  to  the  Thornbush  Pier  would  be  highly  useful. 
Sharp,  ib. — An  equalization  of  the  dues  would  be  a 
good  measure,  Mactavish,  351. — The  free  use  of 
the  dredging  machine  recommended,  Commis- 
sioner, ib. 

Complaints : — 

Within  the  last  20  years  many  complaints  have  been 
made  of  the  want  of  harbour  accommodation,  and  in 
consequence  many  vessels  have  gone  to  the  canal, 
Mactavish,  347. — There  has  been  but  one  written 
complaint  as  to  tbe  accumulation  of  stones  at 
Thornbush  Pier  which  endangered  ships,  but  it 
was  attended  to  and  remedied,  ib. — The  Kessock 
Ferry  Quay  is  injurious  to  the  harbour,  ib.  350. — 
The  improvement  of  the  harbour  has  been  most  cul- 
pably neglected,  from  want  of  enterprize  among  the 
citizens,  Nicol,  351,  Hep.  xxxvi. — Complaints  hare 
been  made  of  the  utter  want  of  buoys  and  beacons 
in  tho  approaches  to  the  port,  Rep.  xxxvii. 

Miscellaneous  Papers : — 

Return  to  Order  of  the  House  of  Commons  of  1844, 
351. — Statement  of  the  rights  of  the  Burgh  by 
charters,  &c.,  352. — Leslie,  on  the  proposed  steam- 
boat pier,  and  estimate,  5 Dec.,  1834,  354. — Opinion 
of  counsel  as  to  the  right  of  the  Burgh  to  levy  dues 
within  certain  limits,  3 June,  1846,  355. — Stevenson 
and  Maynard,  on  proposed  improvements,  1 847.  ib. — 
Admiralty  Report  on  the  Harbour  and  Navigation 
Improvement  Bill,  1847,  357. — Return  of  income 
and  expenditure  for  1842-3  and  1844.  ib. 

IRVINE: 

Description  of  the  harbour.  Rep.  lv. — Return  to 
Order  of  the  House  of  Commons  of  1844,  535. — 
Smith,  on  improving  the  harbour  and  forming  a 
dock,  1826,  536. — Gibli,  on  improving  the  har- 
bour, and  estimate,  1839,  537. 

Income,  Expenditure,  and  Debt: — 

Income. — In  1842,  418/.  Is.  1-Jd. ; 1843,  359/. 
17s.  5d.;  1844,  420/.  2s.  9$f/„  538;  for  1845-6, 
see  p.  656. — The  dues  are  levied  under  tlie  Act 
3 Geo.  IV.  c.  91,  538. 

Expenditure. — In  1842,  539/.  9s.  4-Jrf. ; 1843, 
702/.  Is.  8$<Z. ; 1844,  436/.  16s.  7 d„  538. 

Debt. — 1072/.,  due  1st  January,  1846,  538. 

ISLAT : 

Description  of  tho  ports,  Rep.  xliv. — M‘Lean,  on 
throwing  ballast  into  the  harbour,  Oct.,  1846,  628. 

4 X 
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JOHNSHAVEN : 

A proprietary  harbour;  the  dues  levied  under  the 
authority  of  a charter,  -260. 

Income.  — In  1841  the  income  amounted  to 
43?.  3s.  1 0d.;  in  1842  to  38?.  14s.  Ik?.;  and  in 
1843  to  4C?.  4s.  5c?.,  260. 

Expenditure. — In  1842  the  expenditure  amounted 
to  3?.  3s.  8 d.;  in  1843  to  2?.  15s.  3d. ; and  in  1844 
to  10?.  Is.  11c?.,  260. 

JURA  s 

Description  of  the  harbours,  Rep.  xliv. 

REISS : 

Is  sheltered  by  a breakwater  pier,  completed  in 
1833,  at  an  expense  of  1600?.,  two-thirds  of  which 
were  paid  by  the  Fishery  Board,  Rep.  xli. — The 
area  of  outer  and  inner  harbours  not  more  than 
three  quarters  of  an  acre  ; the  entrance  35  feet, 
with  a depth  of  8 feet  at  the  pier  heads  at  high 
water,  ib. — It  is  the  head-quarters  of  40  fishing 
boats,  ib. 

KILMORY  QUAY  (LOCH  GILPHEAD) : 

The  quay  was  built  in  1813  by  the  late  pro- 
prietor, at  his  own  expense,  for  the  accommoda- 
tion of  his  tenants  and  fishermen,  Orde,  380. 
i;  It  cost  between  400?.  and  500?.,  ib. — The  dues 
formerly  let  by  auction,  but  are  now  collected 
by  the  proprietor,  ib. — They  were  let  in  1840  for 
9?.  Is.,  ib. — No  account  has  been  kept  of  the  ex- 
penditure, it  being  principally  done  by  the  owner’s 
own  workmen,  supplying  also  the  timber  and  stone 
from  bis  own  plantations  and  quarries,  ib. — Re- 
venue in  1844,  10?.  3s.;  1845,  10?.;  and  in  1846, 
7?.  6s.,  Supp.  656-7. — The  quay  is  accessible  only 
at  high  water,  as  the  tide  ebbs  nearly  a mile 
beyond  it,  ib. — It  has  an  average  depth  of  six  feet 
of  water,  and  is  quite  sheltered,??!. — If  adequate 
power  were  given  to  enforce  the  collection  of  dues, 
it  would  be  easy  to  straighten  and  deepen  the  bed 
of  the  river  so  as  to  render  it  much  move  useful, 
and  even  accessible  for  steam-boats,  ib. — The  pre- 
sent proprietor  contemplates  removing  the  quay 
altogether,  ib..  Rep.  xlvi. 

KILRENNY.  (See  Celi.ardyke  ) 

KINCARDINE: 

The  pier  at  this  place  was  built  by  Lord  Keith  in 
1811-1813,  under  the  authority  of  an  Act  passed  in 
1810,  Menzies,  153 — It  is  a low-water  pier  or  slip, 
239  yards  long,  extending  into  6 feet  at  low  water, 
with  a quay.  Rep.  xxiii.— On  the  south  shore  is 
an  embankment  186  yards  and  a timber  jetty  256 

i‘  yards  long,  narrowing  the  river  at  this  place  to  a 
width  of  426  yards  only,  ib. — The  two  piers  toge- 
ther cost  6468?.,  ib.— Lord  Keith’s  trustees  are  the 
present  proprietors,  ib. — There  is  neither  map,  plan,  , 
nor  report  of  engineer  on  the  harbour,  Menzies , 1 53. 
—No  complaints  have  been  made  relative  to  any 
defect  connected  with  it,  ib. — The  average  annual 
income  of  the  last  three  years,  from  anchorage  and 
shore  dues,  amounted  to  20?.;  the  expenditure  for 
repairs,  & c.,  5?.,  Menzies,  153,  654,  655.— The  dues 
are  collected  under  50  Geo.  III.,  c.  29,  ib. — The 
arrivals  in  1846  were  64  vessels  of  3160  tons,  Rep. 
xxiii.  r 

Embankments : — • 

Immediately  above  and  below  Kincardine,  266 
acres  of  the  alveus  of  the  river  have  been  em- 
banked without  the  sanction  or  knowledge  of  the 
Admiralty,  Rep.  xxiii. — This  embankment  in  itself 
not  prejudicial  to  the  navigation,  but  illustrative 
merely  of  the  utter  indifference  manifested  by  all 
parties  to  the  rights  of  the  public  and  the  im- 
provement of  the  navigation,  ib. — Detailed  de- 
scription of  both  embankments,  ib. — An  Act  of 
Parliament  has  been  obtained,  (1  and  2 Will.  IV., 
c.  3),  authorizing  much  more  extensive  embank- 
ment in'  this  neighbourhood  on  the  south  side  of 
the  Firth,  Rep.  ib. — 700  acres  of  the  alveus  will 
be  shortly  enclosed  from  the  south  ferry  of  Kin- 
cardine to  the  mouth  of  the  Carron,  ib. — .600 
acres  further  eastward  to  the  entrance  of  the 
Avon,  and  about  600  more  acres  from  thence 
to  Borrowstowness,  ib. — Some  'of  these  works 
have  already  been  commenced,  but  none  have  been 
submitted  to,  nor  sanctioned  by  the  Admiralty,  ib. 
—Further  observations  on  embankments,  showing 
that  works  of  this  description  should  not  be  al- 
lowed  to  be  carried  on  without  the  sanction  of  the 
Admiralty,  or  some  superior  board,  competent  to 
decide  upon  the  damage,  or  otherwise,  to  navigation 
likely  to  arise , ib. 


The  pier  is  in  ruins,  and  the  harbour  sanded  up 

and  not  used  for  any  purpose,  Rep.  xxiv.— It  is 
barely  six  feet  deep  at  high  water,  ib. 

KIRKCALDY: 

Has  an  area  of  four  acres,  including  a half-tide 
basin,  enclosed  by  piers,  Rep.  xxiv.— The  outer 
entrance  is  61  feet  wide,  and  14  feet  deep  at  the 
pier  heads,  Rep.  xxiv.— The  entrance  to  the  gates 
is  32  feet  wide,  and  6 feet  deep  within  the  gates,  ib. 
—The  east  quay  has  been  recently  extended  250 
feet,  which  has  greatly  lessened  the  violence  of  the 
sea  in  tho  harbour,  ib.— The  east  quay  has  been 
extended  300  feet,  instead  of  250  leet,  as  recom- 
mended by  Leslie,  Russell,  155.— This  extension 
coat  upwards  of  1 0,000?.,  ib.— This  has  made  the 
harbour  much  quieter  in  easterly  gales,  Rep.  xxiv. 
—The  remainder  of  Leslie’s  plan  of  improvements 
will  be  carried  out  when  the  revenue  admits  of  it, 
ib. — The  arrivals  in  1846  were  646  vessels,  of  32,264 
tons,  of  which  76  vessels  were  either  foreign  or 
colonial,  Rep.  xxiv. 

Management : — 

The  harbour  is  under  the  control  of  Commissioners 
under  the  Act  of  1829,  Rep.  xxxiii. 

Income,  Expenditure,  and  Debt : — 

Income. — In  1842,  1642?.  Is.  2d. : 1843,  1435?, 
Gs.  6 id.  ; 1844,  1497?.  14s.  3d.,  Ronald,  158. 

Expenditure. — In  1842,  322?.  9s.  7$d. ; in  1843 
299?.  12s.  10rf. ; 1844,441?.  13s.  Ronald,  158. 

Debt. — 9963?.,  due  31st  December,  1845,  Ronald, 
158. 

Reports  of  Engineers,  <§*c. : — 

Leslie,  on  improving  the  harbour  and  forming  docks, 
&c.,  1839,  156. 

KIRKCUDBRIGHT : 

Description  of  the  harbour,  Rep.  lviii. — Return  to 
Order  of  the  House  of  Commons  of  1844,  597. 

Income  and  Expenditure:— 

Income.— In  1841,26?.  17s.  7d.\  1842,33?.  4s.  Id.; 
1843,  331.  18s.  1 d.,  M‘Adam,  597;  for  1844-5-6, 
see  p.  654. — The  dues  are  collected  under  the 
charter  of  James  II.  [1455],  confirmed  by  Act  of 
Charles  I.  [1633],  M‘Adam,  507. 

Expenditure. — In  1841,  23?.  7s.;  1842,  41?.  10s.; 
1843,  16?.  14s.  10t?.,  M‘Adam,  597. 

KIRKWALL,  ORKNEY: 

Is  sheltered  from  the  northward  by  a pier,  1 20  yards 
from  the  shore,  with  a return  head  of  33  yards, 
bearing  north-west,  built  at  a cost  of  3944?.,  half  of 
which  was  defrayed  out  of  tho  forfeited  estates, 
Rep.  xli. — It  is  managed  by  trustees,  under  the 
Act  9 Geo.  IV.,  c.  58,  who  have  power  to  levy  dues 
for  the  enlargement  of  the  harbour,  ib. — Power  is 
required  to  prevent  ballast  and  rubbish  being  thrown 
into  the  harbour,  which  here,  and  at  other  ports  in 
the  Orkneys,  is  commonly  done,  ib. — A summary 
mode  of  dealing  with  offenders  the  only  safeguard 
against  ruin  of  the  harbours,  and  the  only  efficient 
remedy  for  this  destructive  practice,  ib.— Return  to 
Order  of  the  House  of  Commons  of  1844,  373. 

Income , Expenditure,  and  Debt : — 

Income. — In  1841,  120?.;  1842,  146?.;  1843, 
156?. ; for  1844-5-6,  see  p.  658.— The  dues  are 
levied  under  9 Geo.  IV.  c.  58,  374. 

Expenditure. — In  1841,  120?-;  1842,  146?.;  1843, 
156?.,  374. 

Debts. — 7701.,  due  1st  January,  1846,  374. 

LARGO: 

At  the  month  of  the  Keilburn,  has  an  eastern  pier, 
and  westward,  the  natural  ledge  of  rock,  called  the 
pier  of  Lundin,  Rep.  xxv. — The  entrance  is  56  feet 
wide ; within  the  elbow  of  the  east  pier  there  is 
berthage  for  four  vessels,  drawing  9 or  10  feet  of 
water,  on  a clay  bottom,  ib. — The  arrivals,  in  1846, 
were  60  vessels,  and  the  revenue  amounted  to  40?., 
ib. 

LARGS : 

Description  of  the  harbour,  Rep.  liii. — Return  to 
Order  of  the  House  of  Commons  of  Aug.,  1844, 
518. 

Income  and  Expenditure : — 

Income. — In  1841-2,  279?.  4s ■ 6j(?. ; 1842-3, 
283?.  5s.  Oid. ; 1843-4,  314?.  2s.  10 d.,  Campbell 
518,  for  1845-6,  seep.  656.— The  dues  are  .levied 
under  the  Act  2 Will.  IV.  c.  44,  Campbell,  513.  _ 
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Largs— continued : 

Income  and  Expenditure — continued 

Expenditure.— In  1841-2,  83/.  17.9.  10&f. ; 1842-3, 
86/.  19i.  1&/. ; 1843-4,  76/.  18s.  2d.,  Campbell,  518. 

LEITH : 

Present  Condition  of  Harbour 

The  harbour  is  formed  by  the  outlet  of  the  water  of 
Leith,  guided  by  an  eastern  pier  across  an  extensive 
foreshore  of  Hat  sand.  Rep.  xvii. — The  pier  is  833 
yards  long,  reaching  out  to  low-water  mark,  ib. — 
Eastern  pier  loo  slight  for  traffic,  Rep.  xvii. — 
Although  upwards  of  a quarter  of  a million  of 
money  has  been  expended  on  the  works,  there  is  still 
great  want  of  accommodation,  and  the  entrance  to 
the  harbour  at  low  tides  is  almost  drv,  ib. — Further 
description  of  the  harbour,  Stevenson,  36 ; Cubitt, 
42. — The  depth  of  water  at  ordinary  neap  tides  at 
the  entrance  is  between  8 and  9 feet,  at  spring 
tides  between  13  and  14  feet,  Stevenson,  36. — Ob- 
servations on  the  set  of  the  tides,  ib.  37—  Existing 
dock  accommodation  very  defective,  and  insuffi- 
cient for  the  trade  of  the  port,  Leslie,  2 ; Hall,  3 ; 
Dowie,  3. — There  is  neither  patent  slip,  graving 
dock  for  steamers,  or  low-water  jetty,  accommo- 
dation altogether  still  very  deficient,  Rep.  xvii. — 
Vessels  lie  five  %-breast  by  the  quays,  ib. — Has 
known  large  vessels  lying  in  the  roads  for  a week 
before  they  could  get  into  the  harbour,  even  by 
lightening  their  cargoes,  Dowie,  3. — The  entire 
length  of  the  east  pier  is  2600  feet,  Leslie,  2. — Low- 
water  mark  not  altered  by  the  erection  of  the  piers, 
ib.  3. — The  works  at  Newliaven  and  Granton  have 
not  affected  Leith  harbour,  ib.  2. — Depth  of  water 
increased  in  Leith  harbour;  vessels  now  come  in 
drawing  2^r  feet  more  water  than  formerly,  ib.  3. 

. Itep.  xvii.  xviii. 

Pilotage. — There  are  100  licensed  harbour  pilots 
at  Leith,  and  60  sea  pilots.  Smith,  4. — The  har- 
bour pilots  receive  tlieir  licences  from  the  Dock 
Commission  after  examination  by  the  Trinity 
Board,  ib.  4. — Complaints  have  frequently  been 
made  against  the  pilots,  ib.  4. — A better  class  of 
men  much  wanted,  ib.  4. — The  Pilot  Act  is  deficient, 
ib.  4 . 

The  Ear. — There  is  no  proper  bar  across  the  har- 
bour, hut  a sort  of  inclined  piano,  Leslie,  3. — Witness, 
in  opposition  to  Mr.  Leslie’s  opinion,  maintains  that 
that  there  is  a bar,  Arrow,  3. — This  bar  is  formed 
partly  by  the  sea  and  partly  by  the  silt  brought 
down  the  river,  ib.  3. — The  appearance  of  a bar  is 
caused  by  dredging  and  deepening  inside,  and  not 
by  shoaling  outside.  Leslie,  3 ; Stevenson,  37. 

Obstructions. — The  flow  of  the  tide  stopped  by 
the  weir  at  Leith  Mills,  Leslie,  2. — By  removing  this 
weir  the  tide  would  flow  up  half  a mile  farther  than 
at  present,  ib.  2. 

Lights. — The  coast  lights  generally  are  brilliant 
and  efficient,  but  are  riot  sufficient  in  number, 
Dali,  3.— The  light  dues  complained  of  as  very 
heavy,  Doicie,  4. 

Dredging. — Dredging  is  carried  on  in  summer. 
The  dredge  was  purchased  in  1827,  at  a cost  of 
7000/.;  it  is  of  16-horse  power,  Dali,  3. — It  cuts 
both  sideways  and  forwards ; i he  dredging  frame  is 
32  feet  long,  with  30  buckets,  ib.  3. — It  can  lilt 
about  30  tons  an  hour,  ib.  3. — Can  begin  working 
when  the  dredge  lioats  in  6$  feet,  and  can  work  to  a 
depth  of  15  feet,  ib.  3. — There  are  30  punts,  ib.  3. — 
Dredging  cosls  about  lOd.  a ton,  or  about  2000/.  a- 
. year,  ib.  3. — The  average  quantity  of  silt  brought 
down  the  river  not  more  than  6 inches  in  a year, 
Leslie,  2.  — About  6 inches  in  the  docks  and  9 
inches  in  the  harbour,  Dali,  3.— The  soil  dredged 
up  is  deposited  to  the  eastward  of  the  pier,  ib.  3. — 
About  30,000  cubic  yards  of  65,000  tons  are  raised 
in  the  year,  ib.  3. 

, i ncome.  Expenditure , and  Debt:— 

Income. — The  income  is  derived  from  dock  dues, 
shore  dues,  berthage,  anchorage,  See.  The  total 
amount  of  revenue  derived  from  all  these  sources  in 
1845  amounted  to  27,945/.,  being  a very  large  in- 
crease over  the  year  preceding,  Sandeman,  2.  The 
increase  of  revenue  clrefly  caused  by  the  importa- 
tion of  corn,  ib.  2. — The  dues  on  shipping  are 
high,  on  goods  low,  ib.  2. — Revision  of  duties 
necessary,  as  some  goods  worth  only  20/.  are 
• charged  3s.  6c/.,  while  goods  of  a different  de- 
scription worth  1 00/.  are  charged  only  5c/.,  Plan,  2. 
— =.The  cost  of  collection  amounts  to  2$  per  cent,  on 
the  sum  collected,  Sandeman,  2. — Account  of  the 
revenue  in  each  year,  from  1829  to  1833,  bolh  in- 


Leith — continued : 

Income,  Expenditure,  and  Debt — continued 
elusive,  Cubitt,  46. — Average  of  these  five  years 
22,341/.  2s.  id.,  ib.  46. — Account  of  income  under 
different  heads,  in  the  years  1841-2  and  1843,  S3. — 
Total  amount  in  1841,  25,716/.  11s.  lOcZ. — In  1842, 
22,126/.  15s.  11c/.,  and  in  1843,  2-2,273 /.  0s.  7 d.,  S3  ; 
for  1844-5-6,  see  p.  658. 

Expenditure.  — . Limited  to  2000/.  per  annum, 
Ellin,  1.  — Special  sanction  of  Edinburgh  City  au- 
thorities necessary  before  a larger  expenditure  can 
be  incurred,  ib.  1. — Detailed  account  of  expenditure 
under  different  heads,  in  the  years  1841,  1842,  and 
1843, 83.— Total  expenditure  in  1841, 2 1,459/.  5s.  2d. 
—In  1842,  26,278/.  7s.  3&Z.,  and  in  1843,  20,922/. 
13s.  3d.,  83. — It  has  latterly  varied  between  25,000/. 
and  26,000/.  a-year,  Rep.  xvii. 

Debt. — 228,374/.,  due  on  1st  January,  1816,  33. 
The  payment  of  the  Government  debt  postponed 
under  the  Act  of  1 838,  Phin,  1. — The  debt  to  the  City 
of  Edinburgh  secured  bv  an  annual  payment  of 
7680/.,  ib. 

Management ; — 

The  harbour,  by  the  Act  of  1826,  ceased  to  be  under 
the  management  of  the  provost  and  magistrates  of 
Edinburgh,  and  became  vested  in  21  Commissioners, 

9 of  whom  are  appointed  by  t he  Ciiy  of  Edinburgh, 

9 by  the  public  bodies  in  Leith,  and  3 bv  the  Lords 
of  the  Admiralty,  Phin,  1. — The  Act  of  1S3S,  now 
the  governing  "Act,  ib.  1. — This  Act  secures  the 
debt  on  the  harbour  to  the  Government  and  Town 
Council  of  Edinburgh,  ib.  1. — By  this  Act  the 
Commissioners  are  limited  to  11,  5 of  whom  are 
appointed  by  the  Treasury,  3 by  the  provost  and 
magistrates  of  Edinburgh,  and  3 by  the  civic 
authorities  of  Leith,  ib.  1. — Members  of  the  town 
councils  of  Edinburgh  and  Leith  ineligible  to  serve 
as  Commissioners ; there  is  no  other  limitation, 
ib.  1. — Of  the  existing  Commissioners  one  only  is 
a sailor,  but  there  are  several  shipowners,  ib.  l. — 
The  mode  of  electing  Commissioners  gives  general 
satisfaction,  ib. — The  Commissioners  meet  monthly, 
besides  at  special  meetings,  ib.  1. — Under  the  pre- 
sent Act,  the  Commissioners  are  empowered  to 
borrow  a sum  not  exceeding  125,000/.,  Phin,  l. — 
No  part  of  this  money  had  been  borrowed,  ib.  1. — 
The  Treasury  retain  power  to  control  the  expen- 
diture for  public  works,  ib.  1. — The  accounts  are 
made  up  at  the  end  of  each  year  and  submitted  to 
an  accountant,  and  eventually  to  the  chief  remem- 
brancer for  his  approval,  ib.  1. — The  accounts  are 
then  printed,  and  copies  may  be  had  on  application 
at  the  Shore  Dues’  Office,  ib.  1. 

Plans  and  Surveys  • — 

There  is  a plan  and  chart  of  the  harbour  and  docks 
of  Leith  and  the  adjacent  coast,  corrected  to  1 843, 
and  pians  and  reports  by  Walker  and  Cubitt,  dated 
in  1838  and  1839,  Phin,  4. — Besides  the  above 
there  are  1 2 engineers’  reports  and  plans  of  harbour 
and  docks  at  Leith,  4. — A plan  of  the  harbour 
stated  to  have  been  made  in  1680,  Cubitt,  48. 

Shipping  and  Tonnage: — 

Account  of  number  and  tonnage  of  vessels  which 
entered  the  port  of  Leith  in  1826,  39. — Ditto,  in  the 
year  ended  7th  October,  1827,  Telford,  40. — The 
arrivals  and  sailings  in  1846  were  646  7 vessels  of 
730,194  tons,  of  these  1230  vessels  were  either 
foreign  or  colonial,  Rep.  xviii. — 75,000  tons  of 
shipping  have  arrived  in  1846  more  than  in  the 
previous  year,  Mitchell,  4. — Supp.  658. 

Improvements,  generally : — 

The  necessity  for  a dtep-water  entrance  to  the  har- 
bour channel  admitted  by  all  engineers  who  have 
been  consulted  as  to  the  t'est  means  of  improving 
the  harbour,  Rep.  xvii. — Half  measures  have  been 
the  bane  of  the  port,  ib. — Improvements  delayed 
by  operation  of  tne  Act  of  1838,  which  prohibits 
any  expenditure  for  public  works  wilhout  the 
sanction  of  the  Treasury,  Phin,  3.— The  engi- 
neers, Walker  and  Cubitt,  divided  in  opinion 
as  to  the  best  mode  of  improvimr  the  har- 
bour, Phin,  2.— A diffeience  of  opinion  among 
the  Harbour  Commissioners  has  prevented  many 
necessary  improvements  being  carried  out,  Phillip, 
3.  — The  cost  of  obtaining  additional  powers 
prevents  improvements,  Phin,  2. — The  Com- 
missioners desire  a Bill  to  modify  and  equalize 
the  rates  on  shipping  and  goods,  ib.  2. — Do  not  go 
before  Parliament  lor  this  purpose  on  account  of 
the  expense,  ib.  2. — A private  Bill  without  oppo- 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


700 


INDEX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Leith — continued: 

Improvements,  generally — continued  : — 
sition  would  cost  between  500/.  and  600/.,  and,  if 
opposed,  not  less  than  2000/.,  ib.  2. — [The  proposed 
Conservancy  Bill  would  remedy  this  evil  by  carry- 
ing all  such  Bills  through  Parliament  without  cost 
to  the  Harbour  Commissioners,  2.] 

Improvements  Effected : — 

Important  improvements  have  been  carried  out 
under  the  Act  of  1826,  Phin,  I. — The  east  pier 
has  been  extended  according  to  Chapman’s  plan, 
and  the  western  breakwater  erected,  ib.  1. — Up 
to  1825  the  total  amount  expended  on  the  docks 
was  about  300,000/.,  ib.  1. — The  present  docks  were 
completed  in  1817,  Leslie,  2. — No  further  improve- 
ments carried  out  till  1829,  when  the  east  pier  was 
begun,  ib.  2.  —The  west  breakwater,  a most  useful 
work,  built  by  Government,  ib.  2. — The  harbour  has 
been  deepened  hv  dredging  about  3£  feet  since 
1826,  Dale,  3. — Observations  on  the  nature  of  the 
improvements  which  have  been  carried  out,  Rep. 
xviii. 

Improvements  Suggested: — 

A patent  slip  and  graving-dock  much  wanted, 
steamers  and  other  large  vessels  are  now  taken 
at  great  expense  to  Dundee  and  other  places 
to  be  repaired,  Leslie,  2;  Dotvie,  3. — All  large 
ships  repaired  either  at  Dundee  or  London,  ib.  3. 
— A time-hall  much  wanted;  it  might  be  erected 
on  Calton-hill,  and  would  be  available  to  com- 
manders of  vessels  for  regulating  their  chronome- 
ters, as  well  as  useful  to  the  public  on  shore.  Arrow, 

3 ; Dale,  3,  Rep.  xxvi. — A further  extension  of  the 
east  pier  100(1  feet,  which  would  give  7£  fret  at  very 
low  ebbs,  Leslie,  2. — This  would  make  it  a low  water 
pier,  and  would  give  nearly  as  much  water  as  at 
Granton  pier,  ib.  2. — This  extension  could  be  easily 
carried  out,  the  piles  being  driven  well  into  the  sand, 
and  making  the  end  of  the  pier  of  solid  stone,  ib.  2— 
This  extension  absolutely  lequired  l'or  the  traffic  of 
of  the  port,  as  steamers  Which  at  low  water  now  go 
to  Gramon  would  then  come  up  at  once  to  Leith, 
ib.  2.— The  cost  of  t hese  works  estimated  at  30,000/., 
ib.  2— By  carrying  out  Ihe  pier  250  feet  further,  or 
1250  feet  more  than  at  present,  with  a little  dredg- 
ing they  would  get  2 feet  more  water,  ib.  2.—' This 
could  be  done  lor  an  additional  700C/.,  or  37,000/. 
for  the  1250  feet,  ib.  2.— The  want  of  a low-water 
pier  for  landing  passengers  and  light  goods  much 
felt,  Rep.  v. — More  dock  accommodation  required ; 
the  present  dock-sales  nor  wide  enough  for 
steamers,  which  are  compelled  to  lie  aground  in  I 
the  bed  of  the  river,  ib.  2 ; Dali,  3 —Docks  equal  I 
in  extent  to  their  present  docks,  and  with  2 feet 
more  of  waler,  could  be  made  for  100,000/.,  Leslie 
2.— Area  of  proposed  dock  10£  acres,  with  gates  55 
or  60  leet  wide,  ib.  2.— The  eastern  pier  should  be 
extended  to  a depth  of  12  feet  at  low  water,  Dali,  3. 
—Not  less  than  13  feet,  Dowic,  3. — If  accommoda- 
tion could  be  given  at  Leith  lo  enable  steam  pas- 
sengers to  land  and  embark  within  2 hours  of  ebb 
or  flow,  a revenue  of  5000/.  a-yeur  would  be 
realized .Dowie,  3.— Suggestions- for  more  extended 
works,  Rep.  xviii.— Description  of  the  works  pro- 
jected under  the  Bill  of  1847,  Rep.  xviii. 

Conservancy  Board. — The  formation  of  this  Board 
would  cause  more  ini erferenco  with  local  manage- 
ment than  under  the  existing  Auts,  Phin,  1 — Such 
a Board  would,  however,  be  a great  improvement 
on  the  present  system,  ib.  1. — It  would  save  the 
large  expenses  now  borne  by  the  harbour  funds  in 
carrying  Improvement  Bills  through  Parliament 
and  also  other  Parliamentary  and  legal  expenses  in’ 
opposing  encroachments,  See.,  2. 

lights,  Buoys,  caul  Beacons.— Lights.  wanted  on 
Inch  CoJni  Inch  Garvie.  and  at  St.  Abb’s  Head 
Doll,  3.— There  is  a general  complaint  of  want  of 
lights,  ib.  3.— The  expenditure  of  200/.  or  300/.  for 
lights  in  the  Firth  would  be  as  beneficial  as  hundreds 
of  thousands  of  pounds  for  making  harbours  of  re- 
fuge elsewhere,  ib.  3. — A beacon  wanted  off  Elie 

■ -Nowhere  the  Ben  Ledi  steamer  got  aground, 

Complaints : — 

The  constant  and  well-grounded  complaints  of  want 
of  berthage  and  dock  accommodation  make  further 
and  more  extended  improvements  in  the  harbour 
more  urgently  required  than  ever,  Phin,  2 Rep 
xvn.  xviii.— That  the  dues  have  not  been  revised 
tor  50  years,  and  that  dues  are  exacted  on  vessels 


Leith — continued : 

Complaints — continued  : — 
not  entering  the  docks,  Rep.  xviii.— That  there 
is  no  proper  check  upon  people  throwing  rubbish 
into  the  river.  Leslie,  2.— [The  Examining  Com- 
missioner here  intimated  that  there  were  powers  in 
the  proposed  Conservancy  Bill  to  check  such  a 
nuisance,  2.]— Rep.  xviii. 

Reports  of  Etigincers.  ffc.  : — 

Report  and  estimates  by  Whitworth,  on  enlarging 
the  harbour,  with  plans  and  sections,  1 780, 5.— Shir- 
reff  on  enlarging  the  harbour,  with  plans  for  basins 
dry  dock,  &c  , 1787,  9.— Rennie,  on  harbour  and 
projected  docks,  1799,  21.— Second  Report  on  the 
same  subject.  1800,  30.— Chapman  on  the  improve- 
ment  of  the  harbour,  1824,  33.— Stevenson’s  state- 
ment respecting  Leith  harbour,  beingan  excerpt  from 
a Memoir  on  British  Harbours,  1824,  36.— Telford 
on  the  improvement  of  the  harbour,  40.— Cubitt,  on 
the  harbour  and  docks,  with  observations  on  the 
projected  harbours  and  docks  in  the  vicinity,  1834 
42.— Anderson,  on  the  present  state  of  the  harbour,’ 
and  the  practicability  of  rendering  its  wet  docks 
available  by  means  of  a deep-water  entrance  at 
Newhaven,  and  a communicating  dock,  or  ship 
canal,  1834,  48.— Dickson,  on  improving  the  har- 
bour, 1835,  53.— Milne,  on  the  extension  of  the 
harbour  towards  the  east,  1838,  54. — Cubilt’s  Se- 
cond Report  on  harbour  and  docks,  1839,  64. — 
Walker,  on  the  same  subject,  1839,  66.— Milne’s 
Second  Report  on  Ihe  extension  of  the  harbour 
towards  the  east,  69. — Napier's  proposal  for  im- 
proving Leith  west  wet  dock,  1844,  73.— Itendel, 
on  improving  the  harbour  and  docks,  1847,  77. — 
Rennie,  on  Chapman’s  plan  for  improving  the 
harbour,  1827,  615. — Grainger  and  Miller,  on  the 
formation  of  a wet  dock  ut  Trinity,  1835,  617. 
Miscellaneous  Papers : — 

The  Committee  of  inhabitants  of  Leith  on  the 
projected  improvements,  1827,  38.— Petition  of 
Edinburgh  ami  Dundee  Steam  Packet.  Company  to 
the  Board  of  Trade  on  the  northern  lights,  1845, 74. 
— Mitchell’s  remarks  on  the  management  of  the 
harbour,  1847,  75. — Letter  from  Ilydrograplier  to 
the  Admiralty  on  the  want  of  a time  ball  at  Leith, 
1846,  81. — Report  by  Captains  Washington  and 
Vetch  on  the  same  subject,  1846,  81. 

LERWICK: 

Account  of  the  dues  of  every  kind  levied  on  ship- 
ping, for  1843  and  1844,374. — Kilgour.on  the  neg- 
lected stale  of  the  harbour,  1846,  ib. — Sutherland, 
on  the  stale  of  the  harbour,  1846,  628. 

LEVEN: 

A small  river  harbour,  with  12  feet  over  the  bar 
at  high-water  springs,  Rep.  xxv. — This  port  is  diffi- 
cult of  access,  except  lo  vessels  of  small  draft  of 
water,  ib. — It  is  capnble  of  considerable  improve- 
ment, ib. — The  arrivals  in  1846  were,  234  vessels 
of  9684  Ions,  ib. 

Income  and  Expenditure 

Income.— In  1842,  188/.  6s.  6 d.;  1843,  213/.  Is.  Id.; 
1844,  158/.  13s.  6(/.,  Christie,  loO. ; for  1845-6,  see 
p.  656. — The  dues  are  levied  under  the  authority 
of  the  owner,  Christie,  160. 

Expenditure. — In  1842,  324/.  13s.  2 d. ; 1843, 
56/.  9s.  \\d. ; 1844,  70/.  11s.  Gc/.,  Christie,  160. 

Lighthouses  : — 

Description  o f — Ferry -Port-on- Cra ig,  Rep.  xxvii. 
— Bell  Rock,  ib.  xxx. — Covesea  Skerries,  ib.  xxxv. 
— Cape  Wrath,  xliii.  — Hebrides,  Barra  Head 
Light,  ib. — Mull  of  Galloway,  ib.  lviii. 

Lights  : — 

Want  of— S/.  Abb's]  Head.  Rep.  xvii.  — Thurso, 
Little  Head,  ib.  xlii. — Stromness,  ib.  xli—  Sound 
of  Mull,  Ardnamurchan,  ib.  xliit. — Corpacli,  the 
south-western  entrance  into  the  Caledonian  Canal, 
il>.  xliv. — Crinan,  ib.  xlv. — Mull  of  Kintyre,  Sanda, 
ib.  xliv. — Solway  Frith,  lleshun  Island,  lx. — Gene- 
ral remarks  on  the  want  of  lights,  ib.  lxi. 

LITTLE  FERRY  s 

Three-quarters  of  a mile  within  the  bar  is  good 
anchorage  in  17  feet  at  low  water,  and  perfectly 
safe  in  all  winds,  Rep.  xxxix. — The  pier  on  the 
north  side  is  convenient  and  sufficient  for  the  trade, 
having  9 feet  at  low  water,  but  much  inconvenience 
is  experienced  by  the  want  of  a similar  pier  on  the 
south  side,  Gunn,  358. — At  present,  vessels  can  only 
be  loaded  or  discharged  at  certain  states  of  the 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


appointed  to  inquire  into  TIDAL  HARBOURS.  701 


Little  Furry — continued  : — 

tide,  ib. — The  pier  was  erected  at  the  expense  of 
the  Duke  of  Sutherland,  ib. — The  bar  has  from  14 
to  IG  feet,  of  water  over  it  at  high-water  springs, 
Rep.  xxxix. 

Income  and  Expenditure: — 

Income. — In  1841,  46/.  lGi.  9d. ; 1842,  4Gt  Bs.  9 d.; 
1843,  54/.  15s.  6 d.,  Gunn,  338;  for  1844-3-6,  see  p. 
658. — The  dues  are  levied  by  consent ; there  is  no 
Act.  Gunn,  358. 

Expenditure. — In  1841,  45/.  11s.  10rf. ; 1842, 

35/.  15s.  5tf. ; 1643,  35/.  Is.  Gunn,  358. 

LOCH  FYNE: 

Description  of  herring  fishery,  Rep.  xlvii. 

LOCH  RYAN: 

Description  of,  lvii. — Captain  Beechey’s  Report  on 
Loch  Ryan,  555. 

LOSSIEMOUTH: 

The  property  of  a Joint  Stock  Company,  Duff,  338. 

— The  old  harbour  is  formed  by  the  outlet  of  the 
river  which  falls  into  a shallow  bay,  between  stone 
piers,  Rep.  xxxv. — It  is  now  very  dilapidated,  and 
the  channel  much  sanded  up,  A. — The  new  harbour 
consists  of  an  inner  and  outer  basin  of  about  two 
acres,  affordin':  220  yards  of  quayage,  with  a depth 
of  12  feet  at  high-water  springs,  ib. — The  entrance 
is  CO  feet  wide,  ib. — The  north  quay  and  inner  basin 
have  recently  been  extended  at  a cost  of  4li)0,  ib. — 
Observations  on  the  conduct  of  the  Joint  Stock 
Company  who  have  omitted  to  make  the  improve- 
ments specified  tinder  the  Act  on  account  of  the 
expense,  ib. — The  arrivals  and  sailings  in  cargo  in 
1846  wore  121  vessels  of  7650  tons,  ib. — Return  to 
Order  of  the  House  of  Commons  of  Aug.,  1844, 
337. — Letter  of  Mr.  Allan,  on  the  excessive  rate  of 
harbour  dues,  1846.  ib. — Lloyd's  agent,  on  the  pro- 
ceedings of  the  Harbour  Board,  1846,  ib. — This 
place  has  no  competent  harbour-master;  neither 
pilots  nor  warping-buoy,  nor  any  acquainted  with 
the  requirements  of  sailors  and  shipping,  Rep.  xxxv. 

Income,  Expenditure,  and  Debt: — 

Income. — In  1841-2,  753/.;  in  1842-3,  852/.;  in 
1843-4,  862/.,  Duff,  338  : for  1844-5-6,  see  p.  656. 
— The  dues  are  collected  under  the  Act  4 and  5 
Will.  IV.  o.  86,  Duff,  338. 

Expenditure. — In  1841-2,  753/.;  1842-3,  852/.; 
1843-4,  852/.,  Duff,  338. 

Debt. — 7000/.,  due  1st  January,  1846 ,Duff,  338. 

LYBSTER : 

A proprietary  harbour. — The  pieris  280  feet  long, 30 
feet  wide,  and  from  1 6 to  27  feet  high, Sinclair, 3(j‘2. — 
Description  of  the  harbour  and  extent  of  fishery, Rep. 
xxxix. — Several  thousand  pounds  were  expended  by 
the  late  General  Sinclair  in  making  this  harbour, 
Sinclair,  362. — The  harbour  is  dry  at  low  water,  but 
the  obstacles  to  its  being  deepened  to  any  required 
extent  may  be  removed  at  very  trifling  expense,  ib. 
— The  fairway  is  blocked  up  by  a succession  of 
loose  but  large  and  weighty  stones,  partly  visible  at 
low  water;  but  immediately  outside  there  is  a depth 
of  several  fathoms,  ib. — In  the  bottom  of  the.  pre-  ; 
sent  basin  there  is  a depth  of  more  than  16  feet  of 
shingle,  earth,  and  clay,  ib. — The  removal  of  the 
stones  would  operate  to  cleanse  the  harhour  and. 
prevent  silting,  ib. — Previous  to  the  construction  ot 
the  harbour,  there  were  but  few  fishing-boats  at  this, 
station,  the  landing  from  the.  exposed  situation  of 
the  shore  being  dangerous,  ib. — At  present  there 
are  upwards  of  100  large  boats  annually  engaged  in 
' the  herring  fishery,  and  from  20  to  30  vessels 
annually  discharge  their  cargoes  of  salt,  &c.,  and 
load  cargoes  of  herrings  at  the  pier,  ib. — The  pier  is 
not  yet  completed  to  the  extent  projected ; the  work 
at  present  suspended  in  consequence  of  the  large 
expenses  already  incurred  upon  it,  ib. — Lybster  is 
in  the  centre  of  a line  of  fishing  stations,  between 
■ Wick  and  Helmsdale,  a distance  of  30  miles,  ib. — 
600  boats,  having  usually  crews  of  five  men  besides 
boys,  belong  to  this  part  of  the  coast,  ib. — Evidence 
as  to  the  dangerous  nature  of  the  coast,  the  sud- 
denness of  the  storms,  and  the  want  of  shelter, 
ib. — A low-water  harbour,  accessible  to  these  boats 
at  all  times  of  the  tide,  the  only  means  of  affording 
shelter,  ib. — Return  to  order  of  the  House  of  Com- 
mons of  1844,  361. 

Income  and  Expenditure : — 

Income. — In  1841,  98/.  16s.  8<f. ; 1842,  106/.  5s. ; 
1843,  105/.  2s.  6tf.,  Snody,  362;  for  1844-5-6,  see 
p.  658. 


Lybster— continued : 

Income  and  Expenditure — continued : — 

Expenditure. — In  cleansing,  repairing,  and  im- 
proving the  harbour  in  1841,  249/.  15s.  8 d.:  1842, 
184/.  14s.  5c/. ; 1843,  41/.  17s.  6 d.,  Snody,  362. 

MACDUFF: 

Present  Condition  of  Harbour: — 

The  present  harhour  contains  an  area  of  3$  acres, 
enclosed  by  stone  piers,  and  dry  at  low  water.  Rep. 
xxxiv. — It  has  a depth  of  14  feet  at  the  pier-heads, 
and  11  feet  at  the  quays,  at  high-water  spring 
tides,  ib. — The  harbour  is  the  property  of  the  Earl 
of  Fife,  by  whom  it  was  built  in  4820,  ib. — The  want 
of  a low-water  pier,  accessible  at  all  times  of  tide,  is 
much  felt  on  this  part  of  the  coast,  ib. 

Income  and  Expenditure : — 

Income. — In  1841,  244/.;  1842,  231/.;  1843, 
244/.,  Mortimer,  331. 

Expenditure. — In  1841,  141/.  13s.  2JcZ.  ; 1842, 

24/.  1 is.  9c?. ; 1843,  12/.  Is.  8c/.,  Mortimer,  331. 

Improvements  Suggested: — 

The  formation  of  a low-water  pier,  by  throwing  out 
breakwater  piers  to  enclose  an  area  of  7 acres,  with 
a depth  of  22  feet  at  the  pier  heads  at  low-water 
springs,  Rep.  xxxiv. — The  “ Collie,”  a detached 
rock,  covered  at  half  tide,  lying  a quarter  of  a mile 
north-east  of  the  pier  head,  should  be  beaconed  or 
blasted  away,  ib. 

Miscellaneous  Papers: — 

Bremner,  on  the  proposed  new  harbour  at  Macduff, 
1846,  333. — Admiralty  Report  thereon,  1847,  331. 

Mail  Communications: — 

Defective  state  of— Description  of  mode  of  commu- 
nicating with  the  Orkneys,  Rep.  xiii. — Dornoch 
Firth,  ib.  xxxix. 

METHILL: 

This  harbour  has  an  area  of  4 acres,  and  a depth  of 
from  18  to  20  feet  in  stream  tides,  Bywater,  160. — 

It  is  enclosed  by  piers,  with  an  entrance  80  feet 
wide  and  16  feet  deep  at  the  pier-heads  at  spring 
tides.  Rep.  xxv. — Since  January,  1838,  Captain 
Wemyss  has  laid  out  4990/.  8s.  3 d.,  chiefly  in  re- 
storing the  east  pier,  the  west  pier  having  pre- 
viously been  built,  160. — Messrs.  Neilson,  of  Kirk- 
land. contributed  1000/.  of  this  sum,  to  be  repaid 
out  of  the  shore  due's,  ib. — The  arrivals  in  1846 
were  190  vessels  of  399  tons,  Rep.  xxv. 

Income  and  Expenditure: — 

Income. — In  1841,  67/. Is.  Id.’,  1842,34/.  19s. 3t/., 
1843,21/.  12s.  5 d.,  Bywatcr,  160  ; for  1844-5-6,  see 
p.  ,656. — Neilson  and  Co.’s  shore  dues  in  these 
three  years,  retained  by  them,  amounted  to  131/. 
10s.  id.,ib ; By  water,  160. 

Expenditure.  — In  1841,  69/.  11s.  6 d.;  1842, 
117/.  43s.  9cf.;  1843,  24/.  16s.  6 d.,  Bywater,  160. 

MILLPORT : 

The  pier  at  this  place  built  by  private  subscription, 
at  a cost  of  nearly  1000/.,  Lennox,  518. — It  affords 
accommodation  at  high  water  for  vessels  drawing 
1 6 feet  of  water,  and  at  low  water  6 or  7 feet,  ib. — 
The  extension  of  the  pier  so  as  to  accommodate 
vessels  drawing  20  feet  water  could  be  made  at  the 
cost  of  a few  hundred  pounds  only,  ib. — A grant 
for  this  purpose  would  probably  be  the  means  of 
preventing  many  wrecks,  ib. — Account  of  tonnage 
dues,  &c.,  ib. — Rep.  liv. 

Income  and  Expenditure : — 

Income.  — In  1841,  22 71.  12s.  6 d. ; 1842, 

70/.  11s.  5 d.;  1843,  63/.  12s.  8t/.,  Lennox,  518;  for 
1844-5-6,  see  p.  656. 

Expenditure , — In  1841,  287/.  14s.  5 d.  ; 1842, 
79/.  2s.  2d.;  1843,  59/.  13s.  5 d.,  Lennox,  518. 

MONTROSE  HARBOUR-CRIVER  SOUTH  ESK) : 
Present  condition  of  Harbour: — 

This  harbour  is  formed  by  the  outlet  of  the  South 
Esk,  which  falls  into  the  sea  between  Scurdy  Ness 
on  the  south  and  the  Annat  Sand  on  the  north, 
Rep.  xxx. — The  latter  forms  a natural  breakwater, 
having  a channel  170  yards,  with  a depth  of  18 
feet  at  high-water  springs,  and  15  feet  at  neaps  up 
to  the  town  quays,  ib. — The  channel  which  connects 
the  slake  with  the  sea  forms  the  harbour,  ib. — The 
river  is  not  subject  to  freshes  of  any  importance, 
but  at  all  times,  except  at  slack  water,  t here  is  a 
rapid  current,  Burnes,  253. — A vessel  of  500  tons 
can  come  up  to  the  bridge,  and  there  is  accom- 
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Montrose  Harbour  (River  South  Esk) — continued. 
Present  Condition  of  Harbour — continued : — 
modation  in  the  harbour  for  four  times  the  present 
■ traffic,  Roberts,  254. — There  is  a depth  of  IS  feet  at 
the  river  entrance  at  low  water,  and  S feet  at  the 
Cross  Dykes,  Birnie,  ib. 

Quays. — They  would  not,  in  their  present  state, 
admit  of  dredging,  so  as  to  keep  certain  vessels 
' afloat,  and  a wet  dock  was  therefore  rendered 
necessary,  Burnes,  253.— They  might  have  been 
rebuilt  for  about  25,000/.,  ib. — The  quays  are  far 
from  being  in  a good  state  of  repair,  Birnie,  254. 

Bock— A wet  dock  of  3$  acres  was  designed  and 
carried  out  by  Mr.  Leslje  of  Dundee,  Burnes,  233. 
— The  entrance  is  55  feet  wide,  with  1 9^  feet  water 
over  the  sill  of  the  gates  at  spring-tides,  and  l(i 
feet  at  neaps,  ib.  There  is  a patent  slip  proved  for 
400  tons,  Burnes,  253 ; Burn , 254. — And  about  100 
men  employed  in  ship-building,  ib. — A ship  of  440 
, tons, drawing  1 7 feet,  has  been  in  dock,  Birnie,  254. 
— The  dock  is  a very  great  benefit  to  the  shipping 
interest.  Burn,  ib. ; Smart,  ib. — The  entrance-gates 
would  admit  the  largest  war-steamers  in  width,  and, 
except  at  Dundee,  there  is  no  similar  dock  in  Scot- 
land, Burn,  ib. — The  dock  quays  afford  1,500  feet 
of  wharfage,  and  the  main  quays  1,700  feet,  ib. — 
There  is  no  graving  dock,  tb. 

Lights. — The  two  lighthouses  exhibiting  leading 
lights  were  built  aftlie  expense  of  the  merchants, 
in  1817,  Burnes,  253. — The  harbour  may  be  run  for 
at  all  times,  as  the  leading  lights  kept  in  one  lead 
, into  safety,  Birnie,  254. — The  two  leading  lights 
are  good,  Rep.  xxx. 

Tides. — The  rise  of  tides  on  springs  is  1 4 feet ; 
on  extreme  tides,  16  feet;  and  11  feet  at  neaps, 
Burn,  254. — The  tide  stream  runs  five  knuts  in  and 
out  of  the  harbour,  ib. — Owing  to  the  projection  of 
the  dock  wall,  there  is  a better  scour  than  formerly, 
ib. 

Pilots. — There  are  20  pilots  who  pass  an  exami- 
nation before  the  harbour  trustees  and  harbour- 
master, and  receive  each  a badge  and  licence. 
Bum,  254. — They  have  only  open  boats,  ib. — The 
rates  of  pilotage  and  bye-laws  are  publicly  exhibited 
on. the  quays,  ib. — They  are  paid  by  job  and  not  by 
salary,  ib. — There  is  a life-boat  in  good  order,  main- 
tained by  private  coairibution,  Bumes,  253. 

Obstruction. — The  “ Leads”  and  “ Stone”  are 
dangerous  rocks,  lying  off  Scurdy  Ness,  at  the 
entrance  of  the  harbour,  without  a beacon  to  mark 
them,  Rep.  xxx. — The  suspension  bridge  at  the 
entrance  of  the  basin  stops  tlxe  navigation  for  every- 

• thing  except  boats,  ib. 

The  Slake.— An  esi  uary  of  about  1 200  acres  west- 
' ward  of  the  town,  covered  with  water  at  every  tide, 

• Rep.  xxxi.— The  preservation  of  the  Slake  necessary 
to  the  continuance  of  the  harbour,  ib. — Description 
of  several  embankmen's  recently  made  by  landed 
proprietors,  and  the  probable  injurious  effect  thereof 
upon  the  navigation,  ib.— Montrose  Harbour  trus- 

. tees  not  able,  from  want  of  funds,  effectually  to 
repress  these  encroachments,  ib. 


Management : — 

The  harbour  is  governed  under  Act  1 Vic.,  c.  99, 
which  appoints  twenty-two  persons  (including  eight 
merchants  or  shipowners  of  Montrose)  as  trustees, 
Burnes,  253  — The  Act  gives  power  to  raise  40,000/.! 
which  has  been  borrowed,  and,  with  an  additional 
5000/.,  expended  on  a wet  dock  and  other  improve- 
ments, ib. — Prior  to  this  Act,  the  harbour  was 

governed  by  the  Town  Council,  under  charter  of 
'avid  II.,  by  virtue  of  which  shore  dues  had  been 
levied,  quays  built,  and  other  works  done,  ib. 
Income,  Expenditure,  and  Debt  : — 

Income. — The  revenue  of  the  port  has  consider- 
ably increased  since  the  formation  of  the  wet  dock 
Burnes,  253.— Abstract  of  the  amount  collected 
from  harbour  and  light  dues,  from  1840  to  1846, 
Smith,  254. — The  books  and  accounts  of  the  trus- 
tees produced,  examined,  and  approved  of  by  the 
•Commissioners,  ib.  — The  accounts  are  annually 
audited  and  published,  ib. — It  would  be  a great 
boon  if  Government  would  lend  40,000/.  to  the 
harbour  at  a low  rate  of  interest,  as  this  would 
enable  the  trustees  to  carry  out  the  improvements 
suggested,  Birnie,  254.— In  1841  the  income 
•amounted  to  3,441/.  8s.  5 d.;  1842,  3406/.  13s.  3d.: 
1843,  3187/.  10s.  Id.,  Burnes,  260;  for  1844-5-6, 
see  p.  658,— The  dues  are  levied  by  Charter  and 
"the  Act  1 Vic.  c-.  99,  Bumes,  -2C0. 


Montrose  Harbour  (River  South  Esk) — continued: 

Income,  Expenditure,  and  Debt — continued: — 

Expenditure. — In  1841,  2634/.  3s.  Ik/. ; l S42 

2869/.  13s.  9 c/. ; 1843,  3239/.  11s.,  Burnes.  260. - 

The  cost  of  obtaining  the  Act  was  2300/.,  ib. 

Debt. — 45,650/.,  due  on  1st  of  January,  1846, 
Bumes,  260. — 40,000/.  have  been  borrowed  under 
the  Act,  and  5000/.  additional  expended  on  im- 
provements, Burnes,  253. — The  rate  of  interest  on 
the  debt  is  4-J  per  cent.,  ib. 

Shipwrecks  and  Lesser  Damage : — 

Damage  occasionally  arises  from  freshes  when 
heavy,  and  from  the  swell  and  range  in  the  har- 
bour at  high  water  in  easterly  gales,  Roberts,  254. 
— Has  known  a vessel  break  her  back  while  lying 
aground  alongside  the  quays,  but  there  is  not  hail' 
the  damage  now  that  formerly  occurred,  Birnie,  ib. 
— The  chief  wrecks  take  place  on  the  Annat  Bank, 
hut  it  would  be  difficult  to  find  any  remedy  for  that 
sand,  ib. — The  “Victor”  received  some  damage  in 
consequence  of  the  dock  not  opening  into  a tidal 
basin,  Bum,  ib. 

Shipping  and  'Tonnage: — 

In  1845  the  arrivals  were  934  vessels,  of  62,677 
tons,  of  which  the  coasting  were  52,952,  and  the 
foreign  9725. — The  vessels  belonging  to  the  port 
were  108,  of  14,000  tons,  Smith,  254. — Abstract  of 
the  number  of  arrivals  and  tonnage  from  1340  to 
1846,  ib.,  Rep.  xxx. 

Improvements  Effected  and  in  Progress : — 

45,000/.  have  been  expended  on  a wet  dock  and 
other  improvements,  Burnes,  253. — The  wet  dock 
was  rendered  necessary  in  consequence  of  damage 
received  by  sharp  vessels  lying  alongside  the  quays, 
ib. — The  slake  lias  rather  deepened  since  the  re- 
moval of  the  old  bridge,  Roberts,  254. — Since  its 
removal,  the  water  in  the  upper  part  of  the  harbour 
has  materially  deepened,  Birnie,  ib. — There  are  16 
feet  water  at  this  bridge,  ib. 

Improvements  Suggested : — 

The  Leads,  a cluster  of  rocks  about  200  yards  off 
the  Ness,  are  a great  evil  to  the  harbour,  and  cause 
much  risk  to  vessels  taking  it,  Roberts,  254. — 
Opinion,  that  the  Leads  are  a protection  to  the 
harbour,  Birnie,  ib. — The  “ Leads  ” and  “ Stones  ” 
are  dangerous  rooks  at  the  entrance  of  the  harbour, 
and  should  be  dredged  or  blasted  away.  Rep.  xxx. 
— The  Cross  Dykes,  a ridge  across  the  river, 
should  be  dredged  or  blasted  away,  Birnie,  254'; 
Smart,  ib. — The  channel,  from  this  spot  to  the 
Stell,  requires  to  be  dredged,  Birnie,  ib- — All  agree 
that  the  Stone,  a rock  running  out  directly  from 
the  Ness,  should  he  removed,  as  it  narrows  the  en- 
trance to  the  harbour,  ib. — -The  shingle  bank, 
called  the  Scalp,  should  if  possible  be  removed, 
Birnie,  254 ; Burn,  ib. — Or  its  encroaching  on  the 
north  side  of  the  river  prevented,  Birnie,  284. — 
With  this  view  the  arch  in  the  bridge  on  the  south 
side  should  be  shut  up,  ib. — The  quays  should  be 
clamped,  ib. — It  would  be  easier  to  get  vessels  into 
the  dock  if  it  opened  into  a tidal  basin.  Bum,  ib. 
— The  improvement  most  wanted  is  a dredging 
machine.  Smart,  ib. — A tug-steamer  is  also  much 
needed,  ib. 

Complaints  .-• — 

Statement,  as  to  the  encroachment  of  Sir  J.  Car- 
negie, in  1842,  by  running  an  embankment  from 
the  old  pier,  so  as  to  enclose  65  acres  of  the  bed  of 
the  basin,  and  to  exclude  12,000,000  cubic  feet  of 
water  every  spring  tide,  Burnes , 253. — The. har- 
bour trustees  protested,  and  have  been  prevented 
by  want  of  funds  only,  from  instituting  legal  pro- 
ceedings, but  have  applied  to  the  Admiralty,  and 
the  ease  has  been  referred  to  the  Lord  Advocate  for 
his  decision,  ib. — Three  other  encroachments  have 
been  made  by  Sir  J.  Carnegie,  or  his  predecessors, 
in  1817,  1830,  and  1331,  two  of  them  of  30  acres 
each,  ib. 

Miscellaneous  Papers  and  Reports  of  Engineers : — 
Return  to  Order  of  House  of  Commons  of  9 Aug. 
1844,  255. — Walker,  on  the  proposed  wet  docks  at 
Montrose,  1839,  ib. — Answers  to  Mr.  Renders 
queries  as  to  the  basin  and  harbour,  and  Sir  J. 
Carnegie’s  embankments,  1842,  256. — Rendel  on 
enclosing  tidal  mud  lands  near  Old  Montrose, 
1842,  257. — Correspondence  as  to  embankments  in 
South  Esk  and  Montrose  estuary,  1842-1845. — Re- 
turn of  income  and  expenditure  for  1841-2-3,  260. 
The  harbour  is  formed  by  an  east,  pier,  with  an 
elbow  parallel  to  the  shore  enclosing  four  aefes, 
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MORRISON’S  HAVEN  : 

Rep.  xviii. — The  entrance  is  70  feet  -wide  and  ]4 
feet  deep  at  high-water  springs,  ib. — The  shore 
dues  for  the  last  three  years  less  thag  40/.,  and 
have  not  covered  the  cost  of  collection.  There 
has  been  no  expenditure  on  the  harbour  during 
the  last  three  years,  Suttie,  8a. — Considerable 
sums  have  at  different  times  been  expended  by 
the  proprietors  of  the  barony,  ib. — In  the  last  10 
years,  witness  has  expended  in  improving  the 
harbour  ten  times  the  sum  received  as  shore  dues, 
ib. — The  arrivals  in  1840  were  53  vessels  of  3718 
tons,  of  which  7 were  foreign.  Rep.  xviii.— The 
dues  collected  by  ancient  custom  founded  on  a 
grant  from  the  Crown,  Suttie , 85. — Revenue  . in 

1844,  34/.  14s.  M. ; 1845,  39/.  10s.  9c/.;  1840, 
62/.  13s.,  Supp.  058-9. — Return  to  Address  of  the 
House  of  Commons  of  29  July,  1844,  ib. 

MULL  OF  KINTYRE : 

Description  of  the  light  at  this  place,  Rep.  xlv. 

NAIRN : , , , 

The  mouth  of  the  river  constitutes  the  harbour ; 
the  entrance  both  narrow  and  shallow,  but  with  a 
rise  of  14  feet  at  springs.  Rep.  xxxvi — The  old 
channel  was  altered  by  Telford  in  1820  at  a cost 
(including  compensation  to  the  salmon  fishers)  of 
5,500/.,  ib.— Tiie  alteration  not  generally  con- 
sidered an  improvement,  as  vessels  of  200  tons  are 
stated  to  have  used  the  old  channel,  ib. 

Income  and  Expenditure : — 

Income. — In  1841,  83/.;  1842,  90/. : 1843,  101/., 
Davidson,  340  ; for  1844-5-6,  see  p.  656. 

Expenditure. — In  1841, 35/. 9s. 2d.;  1842,  23/.  13s.; 
1843,  120/.  4s.  1</.,  Davidson,  340. 

Miscellaneous  Papers  and  Reports  of  Engineers : — 
Gibb,  on  improving  the  harbour,  and  estimate,  1816, 
340. — Telford,  on  improving  the  harbour,  1816, 342. 
— Petition  of  the  magistrates  to  the  Convention 
of  Roval  Burghs,  on  the  want  of  means  for  repairing 
the  harbour,  1834,  ib. — Mitchell,  on  the  best  means 
for  remedying  damage  done  by  land-floods,  1835, 
344. — Gibb  and  Mitchell,  on  means  for  counteract- 
ing the  injurious  effects  of  land-floods,  1837,  345. — 
Leslie  and  Mitchell,  on  constructing  a breakwater, 

1845,  ib. 

NEWBIGGIN : 

A small  but  well-sheltered  harbour  on  the  eastern 
side  of  Starlie  Point,  the  property  of  the  Carron 
Company,  Rep.  xxiv. — It  is  formed  by  a south  pier 
projecting  eastwards,  and  has  a depth  of  15  feet  at 
spring  tides,  ib. 

NEWBURGH-RIVER  YTHAN . 

Description  of  the  harbour,  Rep.  xxxiii. 

NEWBURGH-PERTH: 

Was  used  as  a stopping  place  before  the  river  above 
was  deepened,  Rep.  xxvii. — There  is  a long  river 
quay  and  several  j cities,  ib. — The  arrivals  in  1846 
were  1 14  vessels  in  cargo  of  7737  tons,  ib. 

Income  and  Expenditure : — 

Income. — In  1841,  81/.;  1842,  77/.;  1843,  79/., 
Cameron,  172. — Levied  by  consent.  Rep.  xxvii. 

Expenditure. — In  1841,  41/.;  1842,  37/.;  1843, 
38/.,  Cameron,  172. 

NEW  HAVEN : 

Has  a substantial  stone  pier  and  slip  extending  to 
low  water,  erected  at  the  joint  expense  of  the  Crown 
and  the  trustees  of  Fife  Ferry,  Rep.  xxi. — The  pier 
encloses  a small  harbour  for  wherries  and  fishing- 
boats,  ib. — More  accommodation  required  for  the 
180  boats,  and  numerous  fishermen  employed,  ib. 
— The  pier  is  now  undergoing  considerable  repairs, 
ib. — A chain  pier  170  yards  long,  and  reaching  to 
a depth  of  5 feet  at  low  water,  was  built  at  Trinity, 
in  1821,  500  yards  west  of  the  stone  pier,  at  a cost 
of  4000/.,  ib. 

NEWPORT : 

Revenue  in  1844,  7/.  2s.  4d. ; 1845,  5/.  ' 12s.  Ad. ; 
and  in  1846,  5 /.  2s.  4c?.,  Supp.  656-7— Return  to 
Address  of  the  House  of  Commons  of  July,  1844, 
171. 

NORTH  BERWICK: 

This  harbour  has  an  area  of  about  three-quarters  of 
an  acre,  enclosed  by  piers,  Rep.  xviii. — The  en- 
trance is  25$  feet  wide,  and  13  feet  deep  at  the 
piers,  ib. — It  is  not  very  easy  of  access,  but  secured 
from  bad  weather  by  boom-gates  when  once  entered, 
ib. — Description  of  locality,  which  is  considered  by 
some  well  adapted  for  a national  harbour,  ib. — 


North  Berwick — continued  : — 

The  want  of  a low-water  pier  much  felt,  Dale,  86  ; 
a low-water  pier  could  be  erected  at  little  expense, 
and  would  tend  greatly  to  the  efficiency  of  the  port, 
ib. — The  expense  alone  prevents  this  being  done, 
ib. — The  harbour  was  thoroughly  repaired,  en- 
larged, and  improved  about  thirty  years  since,  ib. 

— The  arrivals  in  1846  were  65  vessels,  of  1941 
tons.  Rep.  xix. — The  harbour  is  under  the  manage- 
ment of  the  magistrates  and  Town  Council,  acting 
under  charter  granted  by  James  VI.  in  1568,  Dale, 

86. — The  reports  of  the' engineers  employed  in  im- 
proving the  harbour  cannot  be  found,  ib.  —De- 
scription of  favourable  situation  in  the  vicinity  for 
formation  of  harbour  of  refuge,  ib. — Statement  of 
income  and  expenditure  of  the  port  in  each  year 
ending  October  1842-3.  and  1844;  average  income 
28/.  10s.  9d. ; average  expendilure,  18/.  6s.  10c/.,  ib.. 
Rep.  xix. — Income  in  1844,  56 1.  Is.  6c/. ; 1845, 
107/.  7s.  11c/.,  Supp.  658. 

Northern  Lights  : — 

Commissioners  of — Extract  of  secretary’s  letter  on 
want  of  lurhls  and  buoys  on  the  coast  of  Scotland, 
Supp.  652. — Account’ of  number  and  tonnage  of 
vessels  which  have  paid  dues  to  the  Board  of 
Northern  Lights  in  the  year  1846,  Supp.  652. 

OBAN: 

The  bay  is  spacious  and  well  sheltered,  and  affords 
100  acres  of  good  anchorage  in  from  10  to  20 
fathoms  of  water,  Rep.  xliv. — There  are  two  quays 
at  the  town  at  which  vessels  may  discharge  and 
take  in  cargoes,  ib. — The  arrivals  and  sailings  in 
1846  were  387  loaded  vessels,  of  21,657  tons,  one- 
third  of  which  were  steamers,  ib. — Revenue  in 
1844,  22/.  3s.  4d. ; 1845,  22/.  Is.  lie/.;  1846, 

18/.  7s.  5c/.,  Supp.  656-7. — Return  to  Address  of 
the  House  of  Commons  of  July,  1844,  showing  the 
income  and  expenditure  of  the  port,  377. 

PENTLAND  FRITH : 

Description  of,  Rep.  xli. 

Packet  Stations  : — 

Exposed  state  of  Port  Patrick,  Rep.  lviii.  xlii.  xlvii., 
564,  569,  578. 

PERTH  HARBOUR  (RIVER  TAY): 

Present  Condition  of  Harbour : — 

A harbour  has  been  begun  and  proceeded  with  to 
some  extent,  but  left  unfinished  from  want  of 
funds,  Wedderspoon,  173;  Stevenson,  174. — State- 
ments as  to  deficiency-  of  berthage,  Wedderspoon, 
173;  Graham,  ib. ; Stmcnson , 174;  Garie,  175. — 
The  four  schemes  proposed  for  crossing  the  river 
are  all  prejudicial  to  navigation,  Stevenson,  174; 
Anderson,  175  ; Genie,  ib.— There  is  one  tidal  basin 
of  2$  acres  area,  12  building-slips,  six  being  occu- 
pied and  employing  100  shipwrights,  and  two 
foundries  for  casting  and  repairing  machinery,  ib. 

Quays. — The  quays  were  originally  erected  by 
the  city,  but  under  the  new  Acts  they  have  been 
repaired  and  extended,  W edder spoon,  173. — Some 
of  the  quays  are  built  of  concrete,  and  have  stood 
well,  Stevenson,  174— The  foundation  of  the  stone 
quays  built  by  Mr.  Jardine,  is  barely  deep  enough 
to  admit  of  further  dredging,  The  timber-quays 
are  much  out  of  order,  ib.— There  are  about  2000 
feet  of  quays  in  all,  Garie,  175— The  timber  quays 
are  not  bored  by  any  insect,  ib. 

Dredging. — The  river  has  been  deepened  by 
dredging,  as  far  down  as  Newburgh,  Wedderspoon,. 
173. — The  sandbank  is  allowed  to  remain  from 
want  of  funds,  Ballingal,  174  ; Blair,  ib. — A depth 
of  15  ft.  throughout  has  been  obtained  ; the  flood- 
tide  brought  up  50  minutes  earlier  to  Perth  bridge, 
the  duration  of  the  tide  prolonged,  and  a million 
cubic  yards  of  additional  water  pass  Newburgh 
every  tide,  Stevenson,  174.— There  is  a tendency  in 
the  river  to  fill  up  at  the  bottom  of 'Willow-gate, 
and  some  of  the  fords  have  risen  since  the  river 
was  deepened — the  only  remedy  is  the  occasional 
application  of  the  dredge,  ib.— There  is  one  dredg- 
ing machine  of  12-horse  power,  Garie,  175- — 
When  at  work,  690  tons  of  soil  are  dredged  per 
day,  at  a cost  of  l$r/.  per  ton,  exclusive  of  machine 
and  wear  and  tear,  ib. 

Cranes.— There  are  two ; one  capable  of  lifting 
six,  and  the  other  three  tons,  Garie,  175. 

Tides. — The  tide  flows  2 £ miles  above  . Perth 
bridge,  Stevenson,  174.—' The  Tay  has  been  known 
to  rise  from  10  to  12  ft.  in  24  hours,  Anderson,  17.1. 
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INDEX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Perth  Harbour  (River  Tay)— -continued: 

Present  Condition  of  Harbour — continued : — 

The  Tay,  and  its  tributary  the  Earn,  discharge 
273.117  cubic  feet  per  minute,  ib. — The  rise  of  tide 
at  Perth  ranges  from  14  ft.  on  extreme  springs  to 
6 ft.  on  neaps,  and  the  time  of  high  water  at 
full  and  change  is  3 hours  and  55  min.,  Garie,  173. 
— The  stream  runs  ordinarily  from  2 to  2ff  miles, 
and  from  4 to  5 knots  in  freshes,  ib. — Results  ol 
Messrs.  Stevenson's  observations  on  the  tides,  from 
1833  to  1844.  189. 

Pilots. — There  are  two  pilots  belonging  to  the 
port,  licensed  by  the  Trinity-house  of  Leith,  Garie, 
175. 

Buoys  and  Beacons.— Those  in  the  upper  part  of 
the  Tay  are  not  considered  sufficient,  Garie,  175. 

Management : — 

The  harbour  is  governed  by  three  Acts,  viz.,  2 Geo. 
IV..  1 Will.  IV.  c.  1-21,  4 & 5 Will.  IV.  c.  67.  and 
•2  Viet.  c.  21.  Wedderspoon,  173. — These  Acts  ap- 
pointed 30  Commissioners,  to  include  the  member 
for  the  City,  14  of  the  Town  Council,  6 commis- 
sioners of  supply,  three  shipowners,  and  G burgesses 
of  Perth,  but  no  sailor  is  required  by  the  Act,  ib. — 
These  Acts  gave  power  to  levy  dues,  and  to  borrow 
money  to  the  extent  of  50,000/-  on  the  security  of 
the  rates,  ib. — Prior  to  the  passing  of  these  Acts, 
the  affairs  of  the  harbour  and  the  river  navigation 
were  in  the  hands  of  the  Perth  magistrates,  in  virtue 
of  rights,  powers,  and  privileges  conferred  on  them 
in  early  times  by  kings  of  Scotland,  confirmed  by 
charter  and  decree  arbitral  of  James  VI.,  and  rati- 
fied by  Act  of  the  Scotch  Parliament,  dated  9 July, 
1606,  ib. — These  did  not  give  power  to  levy  in 
creased  dues,  nor  to  take  land  to  improve  the  river, 
and  the  above-named  Acts  had  therefore  been 
applied  for,  which,  however,  reserve  the  prior 
rights,  &c.,  of  the  Perth  magistrates,  ib. — Trea- 
surer’s books  produced,  examined,  and  approved 
of,  174. — Under  the  former  management,  the  in- 
terests of  navigation  in  the  Tay  were  altogether 
neglected,  Rep.  xxvii. — Jetties  or  dykes,  to  form  new 
ground,  were  run  out  at  pleasure,  and  larae  heaps 
of  stones,  called  fishing  cairns,  erected  at  will  in  the 
bed  of  the  stream,  ib. — The  interests  of  the  landed 
proprietors  and  of  the  owners  of  the  fisheries  in- 
variably preferred  at  the  expense  of  the  navigation, 
ib. 

Income,  Expenditure,  and  Debt : — 

Income. — In  1842,  3328/.  4s.  3 $d. ; 1843,  3352/. 
2s.  0^/. ; 1844,  335/1.  1 9s.  1 U$d.,  Chapman,  193; 
for  1345-6,  see  p.  658. — The  dues  are  levied  under 
the  Act  4 and  5 Will.  IV.  cap.  67.  Chapman,  193. 
— The  amount  of  shore  dues,  in  1845,  was  4224/., 
Wedderspoon,  173. — The  amount  of  revenue,  on 
an  average  of  four  years,  was  3581/.  Is.  10rf., 
Chapman,  174. — One-twelfth  is  paid  to  the  town  of 
Perth  in  lieu  of  their  right  to  levy  dues  under  their 
charters,  Wedderspoon , 173. — Proprietors  of  certain 
shipping  places  in  the  Tay  claim  exemption  from 
dues  on  the  exports  of  the  produce  of  their  lands, 
and  on  the  imports  of  manure,  coal,  8tc.,  for  use  on 
their  estates,  ib. 

Expenditure. — All  the  proprietors  of  salmon  fish- 
eries on  the  river  have  claimed  compensation  for  sup- 
posed injury;  5,000/.  has  been  paid  as  temporary 
damasre,  and  a sum  as  permanent  compensation  is 
shortly  to  be  decided  on  and  paid,  ib. — A sum  of 
61,917/.  18s.  4d.  has  been  laid  out  in  improve- 
ments, besides  interest  on  debt,  which  amounts  to 
19.233/.  9s.  9d.  — - The  Commissioners  have  been 
obliged  to  devote  a portion  of  the  funds  (3000/.)  to 
preserve  this  fine  river  from  being  crossed  at  different 
points  by  railway  bridges,  ib.  173,  174. — In  1842 
the  expenditure  amounted  to  4029/.  5s.  2d. ; 1843, 
3889/.  ISs.  4 id;  1844,  3404/.  11s.  StM,  Chapman . 
193. 

Debt. — The  whole  debt  is  43,070/.,  Chapman,  193. 
— It  would  be  a great  boon  were  Government  to  lend 
money  at  a low  interest  to  pay  off  the  harbour  debts, 
Chapman,  174. 

Shipping  and  Tonnage : — 

At  one  time  40  vessels  had  been  seen  in  the  port 
Wedderspoon,  173;  Garie,  175.— 940  vessels  arrived 
at  and  departed  from  Perth  during  last  year,  Steven- 
son, 174;  Garie,  175 — OftheseT  1,000  tons  were 
foreign,  and  4500  tons  coasting,  Garie,  175,—The 
arrivals  in  1846  were  1413  vessels  of  72,433  tons; 
of  these,  48  vessels  of  4016  tons  were  foreign,  Rep. 
xxviii. — The  proposed  schemes  for  crossing  the  river 


Perth  Harbour  (River  Tay) — continued : — 

Shipping  and  Tonnage — continued 
by  railway  bridges  would  all  be  inconvenient,  and  at 

times,  dangerous  to  the  shipping,  Stevenson,  174 

They  would  impede  navigation,  ib.  Anderson,  175 

Garie,  ib. — Vessels  drawing  14  ft.  can  come  up  to 
Perth,  Garie,  175. — The  tonnage  of  sailing  vessels 
belonging  to  the  Port  and  Creek  of  Newburdi  is 
10,000  tons,  ib. — There  are  two  steam-tugs,  one  of 
28,  the  other  of  30-horse  power,  besides  the  river 
steamers  trading  daily  to  Dundee,  ib. 

Plans  and  Sun'eys 

A detailed  plan  of  the  river  has  been  made  by 
Messrs.  Sievenson,  and  on  this  the  improvements  of 
the  river  were  based,  Wedderspoon,  173. — They  made 
a detailed  chart  from  Perth  to  Invergowrie  and  Bal- 
inerino,  with  soundings  to  Newburgh,  eight  miles 
from  Perth,  Sievenson,  174. 

Improvements  Effected  and  in  Progress : — 

A harbour  has  been  begun  and  proceeded  with  to 
some  extent,  but  is  unfinished  from  want  offunds, 
Wedderspoon,  173;  Stevenson,  174. — The  river  has 
been  deepened  by  dredging  as  far  down  as  New- 
burgh, Wedderspoon,  173. — The  large  sum  of 
61,917/.  16s.  -d.  has  been  expended  in  improve- 
ments, ib. — Great  good  has  been  done  in  deepen- 
ing the  river,  but  not  all  that  might  have  been 
effected,  Graham,  ib. — The  shoals  in  the  channel 
of  the  river  at  Dairy  and  Mugdrum  have  been 
removed  by  dredging,  boulder  stones  of  large  size 
and  fords  removed,  directing  walls  built,  back 
channels  shut  up.  and  the  current  in  flood  and 
ebb  induced  to  run  in  the  same  channel. — Thus 
a depth  of  15  feet  has  been  obtained,  the  tide  is 
brought  up  50  minutes  earlier  to  Perth  llridge,  its 
duration  prolonged,  and  a million  cubic  yards  of 
additional  water  pass  Newburgh  every  tide,  Ste- 
venson, 174. 

Improvements  Suggested : — 

Additional  room  is  still  wanted,  and  increased  ac- 
commodation very  desirable,  Wedderspoon,  173; 
Garie,  175. — There  is  great  want  of  room  on  the 
shore,  occasioned  partly  by  a large  sandbank,  im- 
mediately opposite,  being  permitted  to  remain  and 
accumulate,  Graham,  173. — The  middle  bank,  and 
the  shelf  of  Friarlon,  should  be  removed,  Rep.  xiii. 
— Further  deepening  of  Eleho,  and  more  buoys  and 
beacons  are  wanted,  ib. — There  should  he  at  least  six 
shipowners  or  sailors  on  the  Board,  Graham,  173; 
J Dow,  1 74. — The  salmon  fisheries  are  a great  obstacle 
to  improvement,  Wedderspoon,  173;  Graham,  ib. — 
This  should  not  be  permitted,  Graham,  ib. — The 
shipping  interest  calls  loudly  for  the  completion  of 
the  tidal  basin  or  harbour,  Stevenson,  174  ; Garie,  175. 
— From  the  great  quantity  of  ice  in  the  river  during 
winter,  such  a harbour  is  urgently  called  for, Sievenson, 
174. — It  should  be  proceeded  with,  even  by  the  100 
yards  at  a time,  the  cost  per  100  yards  being  1 800/.,  ib. 
— Nothing  but  tho  want  of  funds  prevents  the  river 
being  deepened  so  as  to  give  19  or  20  feet  water  up 
to  Perth,  ib. — The  cost  would  be  50,000/.,  ib. — By 
equalizing  the  slope  of  the  river  bed  from  Perth 
downwaids,  the  tide  would  be  brouglu  up  earlier,  ib. 
— The  timber  quavs  want  repairs,  ib. — The  middle 
bank  and  shelf  off'  Friarton  Island  should  be  re- 
moved, Garie,  175. — The  railway  crossing  should  be 
above  the  water-pipe,  Anderson,  175. 

Complaints : — 

That  Government  leaves  the  task  to  the  Perth  Com- 
missioners of  defending  the  Tay,  and  allows  the  ex- 
pense of  its  defence  to  fall  on  their  limited  funds, 
Wedderspoon,  173. — Of  the  great  expense  incurred 
by  the  town  and  river  conservators  in  opposing 
railway  projects  that,  would  interfere  with  the 
navigation,  ib.,  174;  Bar/as,  ib.,  Rep.  xiii. — That 
only  three  shipowners  are  entitled  to  sit  at  the 
Board,  Graham,  173;  How,  174.— Of  great  want  of 
room,  Graham,  173;  Sievenson,  174;  Garie,  175, 
Rep.  xxviii. — That  this  want  of  room  is  partly  oc- 
casioned by  a large  sandbank  opposite  the  shore 
being  allowed  to  remain  and  accumulate,  Graham, 
173,  174. — That  the  salmon  fisheries  are  a great 
obstacle  to  improvement,  ib.,  Rep.  xxviii. 

Reports  of  Engineers,  S?c. 

Anderson,  on  the  discharge  of  the  Tay,  1831, 176. 
Stevenson  and  Son,  on  improving  the  Tay  navigation 
between  Perth  and  Newburgh,  making  a tide  har- 
bour and  wet  dock  at  Perth,  and  estimate,  1834,  176. 
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Perth  Harbour — continued  : 

JReports  of  Engineers — continued : — 

— Stevenson  and  Son,  on  the  Tay,  and  proposed 
railway  bridge  over  it,  1S45,  1S2. — Rcndel,  on  the 
proposed  bridge,  1845,  190. 

Miscellaneous  Papers: — 

Return  to  Order  of  House  of  Commons  of  August, 

1844,  175. — Memorial  of  Perth  Magistrates  and 
Navigation  Commissioners  to  the  Admiralty,  1S44, 
179. — Memorial  of  Harbour  and  Tay  Navigation 
Commissioners  to  the  Tidal  Harbour  Commissioners, 

1845,  192. — Statement  of  sums  received  and  ex- 
pended under  Perth  Navigation  and  Harbour  Acts, 
from  1830  to  1846,  193. — Return  of  Income  and 
Expenditure  for  the  years  1S42-3,  and  1S44,  193. 


PETERHEAD : 

Present  Condition  of  Harbour : — 

Description  of  the  harbours, Rennie,  304,  Rep.xxxiii. 
— The  extent  of  the  soulh  harbour  is  about  0$  acres, 
Gray , .300. — About.  7,  Stevenson,  .302. — The  area  of 
the  north  harbour  is  lof  acres,  Gray,  300. — About 
10,  Stevenson,  302. — The  south  harbour  is  dry  at  low 
water,  Gray,  300;  Souter,  301;  Stevenson,  302. — 
Cranes  have  been  erected  on  the  quays,  Gray,  300. 
— No  ballast  is  allowed  to  be  thrown  into  the  har- 
bour, Souter,  301. — Boards  with  harbour  and  pilot 
regulations  are  exhibited  in  two  places  on  the 
quays,  ib. — The  north  harbour,  from  the  graving 
clock,  northwards,  is  afloat,  and  has  S feet  depth  at 
the  pier  heads  at  low  water,  ib. — Spring-tides  rise 
lli  to  12  feet ; neaps  G feet,  ib. — Vessels  have  been 
detained  days,  and  sometimes  weeks,  from  want  of 
a cut  between  the  harbours,  ib. — The  north  harbour 
is  uneasy  to  lie  in,  ib. — If  the  cut  were  made  all 
would  seek  shelter  in  the  south  harbour,  ib. — At 
high-water  springs,  a vessel  drawing  16$  feet  can 
enter  the  north,  and  one  13$  feet  draft' can  enter 
the  south  harbour,  Lawrie,  .301. — Vessels  can  put 
into  Peterhead  when  they  cannot  get  shelter  in  the 
Moray  Frith,  nor  go  southward,  ib.  —The  sea  is 
very  heavy  at  times,  ib.— Vessels  in  the  north  har- 
bour strike  on  the  ground,  and  tear  away  their 
fastenings,  ib. — Peterhead  is  well  known  as  the 
head  quarters  of  the  Greenland  whale  fishery,  and 
has  latterly  become  the  principal  herring  fishery 
station  on  the  coast,  Rep.  xxxiii. 

Dredging. — Excavations  of  rock  from  the  bottom 
of  the  south  harbour  are  made  occasionally,  and 
deposits  of  mud  from  the  streets jire.remoyetl  once 
in  two  years,  Gh'ay,  300. — No  mud,  sand,  or  gravel 
washed  in  from  the  sea,  ib. — The  rock  in  the 
bottom  of  the  harbour  is  too  hard  to  be  dredged, 
and  must  be  excavated,  ib;  Souter,  301. 

Quays. — The  length  of  the  south  quay  of  the  south 
harbour  is  480  feet,  its  breadth,  42  feet,  Souter,  .301. 
—Length  of  west  quay,  G53  feet,  width  of  entrance, 
90  feet,  ib. — Total  length  of  quays  of  the  north 
harbour,  2,220  feet,  width  of  entrance,  1,000  feet, 


Dock. — There  is  one  graving  dock  on  the  east 
aide  of  the  north  harbour,  130  feet  long,  56  feet 
wideband  its  entrance  34  feet  wide,  Soitter,  301. 
—This  dock  is  a great  advantage,  but  a patent  slip 
is  much  wanted,  Lawrie,  ib. 

Light. — A standing  red  light  is  shown  on  the 
west  pier  head  of  the  south  harbour,  visible  3i  miles 
off,  Souter,  301. 

Pilotage. — The  pilots,  25  to  30  in  number,  are 
licensed  by  trustees  in  January,  annually,  on  the 
Report  of  the  pilot  master,  and  after  examination 
by  the  trustees,  Gray,  300. 

Management : — 

Since  1807  the  harbours  have  been  managed 
under  Acts  of  Parliament,  Gray,  300.— The  first 
commenced  in  1807,  and  lasted  for  21  years,  and 
the  second,  being  7 and  8 Geo.  IV.,  cap.  34,  is 
perpetual,  and  that  under  which  the  harbours  are 
now  managed,  ib. — Power  is  conferred  to  borrow 
GOjOOOf.  on  the  security  of  the  dues,  Gray,  300. 

•the  ex-officio  trustees  are  the  preses  of  the 
governors  of  the  Edinburgh  Merchant  Maiden’s 
hospital,  or  the  proprietor  of  the  estate  of  Peter- 
nead,  the  baron  baillie  or  baillies  of  the  town  for 
tne  time,  the  resident  factor  for  the  hospital  go- 
vern°rs)  the  treasurer  of  the  town,  with  sixteen 
to  >?e  elected,  ib.— By  the  Burgh  Reform 
■ . ® magistrates  and  council  are  empowered  to 

ppoint  two  of  their  number  as  harbour  trustees  in 


Peterhead — continued: 

Management — continued  : — 
room  of  the  baron  baillie  and  town  treasurer,  ib. — 
Including  the  ex-officio  trustees,  there  are  twenty,  of 
whom  fifteen  are  at  present  shipowners;  five  area 
quorum,  ib. — In  terms  of  the  Acts  of  Parliament  no 
important  works  are  commenced  without  communi- 
cating with  the  hospital  governors,  and  obtaining 
their  approval,  ib. — The  ordinary  business  and  re- 
pairs are  carried  on  by  the  local  trustees,  and  a state 
of  the  revenue  and  expenditure  is  annually  trans- 
mitted to  the  hospital  governors  for  their  informa- 
tion, ib. — Four  of  the  trustees  go  out  annually,  and 
are  not.  re-eligible  for  a year , ib. — The  services  of 
the  trustees  are  gratuitous.  They  hold  about  twenty- 
five  meetings  per  annum,  ib. — The  harbour  belonged 
formerly  to  the  Earl  Marischal,  afterwards  to  the 
York  Building  Company,  and  were  purchased  by 
the  hospital  governors  with  the  Peterhead  estate, 
ib. — The  old  haven,  near  to  the  Ronlieads,  formerly 
inhabited  by  fishermen,  was  built  in  terms  of  the 
contract  of  1593,  between  the  Earl  Marischal  and 
the  feuars  of  the  town,  "ib. — The  south  and  west 
piers  of  the  south  harbour  were  planned  by  Mr. 
Smeaton,  in  1773,  and  completed  in  1781,  for 
3256/.,  ib. — In  1807  Mr.  Rennie  recommended  the 
excavation  and  enlargement  of  this  harbour,  and 
the  extension  of  the  return  bant  of  the  west  pier, 
all  which  works  were  carried  out  at  an  expense  of 
13,800/.,  ib. — In  consequence  of  the  insufficiency 
of  this  harbour,  the  late  Mr.  Thomas  Telford  was 
consulted,  and  the  north  harbour  built  at  an  expense 
of  25,194/.,  and  a north  pier  has  since  been  com- 
pleted, at  a cost  of  4800/.,  ib. 

Income,  Expenditure,  and  Debt : — 

Income. — In  1841  3547/.  4s.  1 ]{</.;  1842, 

315G/.  Cs.  11  d.;  1843,  35SI/.  10s.  Id..  Gray,  324; 
for  1844-5-6,  see  p.  654. — In  the  year  ended  March, 
1846,  it  amounted  to  3756/.  13s.  Ik/.,  Gray,  324. 
— The  dues  are  levied  under  the  Act  7 & 8 Geo.  IV., 
ib.,  324. 

Expenditure . — In  1841,  2551/.  17s.  3 d.;  1842, 
2990/.  0s.8</. ; 1843,  2628/.  14s.  3d.,  Gray,  324  — 
67,020/.  expended  on  both  harbours  since  1797,  ib., 
300. 

Debt.— 33,876/.,  due  1st  January,  1846, Gray,  324. 
— For  which  4 per  cent,  interest  is  paid,  ib. 

Shipwrecks  and  Lesser  Damage : — 

Many  vessels  have  breached  the  Maw  Craig,  a very 
awkward  rock,  just  off  the  entrance  to  the  harbour ; 
and  occasionally  vessels  are  wrecked,  lawrie,  301 
— Lists  of  wrecks  in  the  vicinity  of  Peterhead, 
1816-1822,  and  1828-1846,  322. 

Shipping  and  Tonnage: — 

Many  wind-bound  vessels  take  refuge  here.  Gray, 

300.  — Last  year  232  ships,  of  14,085  tons,  did  so,  ib. 
— About  100  Archangel,  American,  and  Baltic 
ships  call  for  orders,  ib. — Besides  the  whale  fishery, 
the  herring  fishery  has  latterly  much  increased, 
400  boats  came  in  last  year,  ib. — Has  known  145 
vessels  in  the  south  harbour  at  a time,  from  strong 
southerly  winds,  Souter,  301. — There  are  14  Green- 
land ships  now  belonging  to  the  port,  and  about 
150  foreign  bound  vessels  call  annually,  Jollie, 

301.  — Statement  of  the  number  and  tonnage  of 
wind-bound  vessels  that  have  entered  the  harbour, 
for  each  of  12  years,  to  1845,  ib. — Statement  of  the 
number  and  tonnage  in  each  year,  from  1834  to 
1846,  324,  Rep.  xxxiii. 

Plans  and  Surveys : — 

List  of  these  contained  in  No.  204,  p.  302. 

Improvements  Effected  and  in  Progress : — 

Excavations  of  rock  from  the  bottom  have  been 
made  occasionally,  Gray,  300. 

Improvements  Suggested : — 

The  cut  between  the  harbours,  recommended  by 
the  engineer,  has  not  been  made,  as  to  render  it 
useful,  the  south  and  inner  north  harbour  should 
be  deepened,  Gray,  300.— There  is  great  want  of 
further  accommodation,  ib. — The  south  harbour 
should  be  enlarged,  Vollum , 301. — -There  is  great 
want  of  a cut  between  the  two  harbours,  Souter,  ib. ; 
Lawrie,  ib. ; Anderson,  ib. ; Stevenson,  302. — The 
rocks  project  to  the  west  of  the  entrance  to  the 
south  harbour,  and  would  be  better  away,  ib. — 
A very  awkward  rock,  the  Maw  Craig,  lies  just  off 
the  entrance,  and  should  be  removed,  lawrie , 301. 
—The  chief  thing  wanted  is  the  deepening  of  the 

4 Y 
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Petekheau — continued : 

Improvements  Suggested — continued  : — 
north  harbour,  ib. ; Anderson,  30 1 . — Booms,  or  some 
other  device,  are  wanted  to  still  the  water  in  the 
north  harbour,  as  vessels  strike  and  tear  away  from 
their  fastenings,  Lawrie,  301. — A patent  slip  is 
much  wanted,  ib. — A breakwater  is  much  wanted 
to  protect  the  north  harbour,  Vollum,  ib. — Some- 
thing is  wanted  to  shelter  its  entrance,  Anderson, 
■ib. — The  piers  should  be  carried  further  out  into 
deep  water,  ib.  301. — The  area  of  the  harbours 
should  be  excavated,  Stevenson,  302. — Covering 
breakwaters  should  be  projected  from  the  shores,  ib. 

Harbour  of  Refuge. — A harbour  of  refuge  is  much 
wanted  on  this  part  of  the  coast,  and  Peterhead 
affords  great  facilities  for  its  erection,  Gray,  300  ; 
Stevenson,  301,  302. — This  is  the  chief  want,  and  it 
would  be  the  greatest  benefit  that  could  be  con- 
ferred oil  the  east  coast  of  Scotland,  ib.  301 ; Jollie, 
301 ; Stevenson,  301,  302. — To  attain  this  object  an 
additional  depth  of  water,  an  extension  of  the  har- 
bours, with  further  protection  to  the  north  harbour, 
are  necessary,  Souter,  301. — Statement  of  the  rea- 
sons why  Peterhead  is  peculiarly  adapted  for  the 
establishment  of  such  a harbour,  from  its  central 
position,  the  favourable  formation  of  the  coast 
there,  its  rocky  composition,  and  the  depth  of 
water,  Stevenson,  301,302. — Execution  of  the  minor 
works  projected  recommended  to  trustees  as  most 
conducive  to  the  interests  of  the  harbour,  leaving 
the  question  of  making  a harbour  of  refuge  to  the 
Government,  Rep.  xxxiii. — Statement  of  its  advan- 
tages for  harbour  of  refuge,  ib. 


Reports  of  Engineers,  §-c. : — 

Sraeaton,  on  the  harbour,  1772,  303. — Rennie,  on 
enlarging  and  improving  the  harbour  in  accordance 
with  his  plan  of  1806,  with  estimate,  1846,  304. — 
R.  Stevenson,  on  the  harbour,  1824,  3 II. — R.  Ste- 
venson, on  the  north  harbour,  1820,311. — II.  Ste- 
venson, on  the  best  means  of  improving  the  har- 
bour, with  estimates,  1826,  312. — D.  Stevenson,  on 
improving  the  harbour,  with  estimates,  and  notes  of 
evidence  taken  in  1846,  320,  321. 


Miscellaneous  Papers: — 

Return  by  trustees,  in  1345,  of  the  titles  of  the 
Acts  of  Parliament  under  which  they  have  acted ; 
of  the  maps  of  the  harbours  in  their  possession,  and 
of  all  reports  of  engineers  or  other  officers,  as  to 
said  harbours,  made  in  compliance  with  Order  of 
the  House  of  Commons,  of  August,  1844,  302. — 
Report,  by  the  harbour  trustees,  on  Rennie’s  plan  of 
improvement,  1812,  307.— Petition  of  the  governors 
of  the  Maiden  Hospital,  to  the  Commissioners  of 
Highland  Roads,  concerning  improvements,  1S15, 
30S. — Memorial  of  the  harbour  trustees  to  the  same, 
concerning  damage  occasioned  by  storm,  1820,  301). 
— Memorial  as  to  the  proposed  improvement  and 
extension  of  the  harbours,  and  their  fitness  for  being 
formed  into  harbours  of  refuge,  1844,  314.— Lists  of 
wrecks,  in  the  vicinity  of  Peterhead,  1816-22,  and 
1S28-46,  322.— Statement  of  the  number  and  ton- 
nage of  wind-bound  vessels  which  have  entered  the 
harbours  for  refuge  in  each  year,  from  1S34  to 
1846,  324.— Return  of  the  income  and  expenditure 
for  the  years  1841-2,  and  1843,  ib. 


PETTYCUR : 

Present  Condition  of  Harbour : — 

This  harbour  is  formed  by  a south-eastern  pier  123 
yards  long  with  a sluicing  reservoir  at  its  inner  end, 
Rep.xxiv. — It  has  a depth  of  from  12  to  1 3 feet  along- 
side the  pier  at  springs  over  a bottom  of  mud,  ib.— 
There  is  a tide  light  at  the  pier  end,  ib. — The  har- 
bour has  recently  been  purchased  by  the  Edinburgh 
and  Northern  Railway  Company,  ib. 

Income  and  Expenditure : — 

Income.— In  1842,  141)/. ; 1843,  162/.  10$.;  1844, 
170/.,  Barclay , 155;  for  1845-6,  see  p.  656.— The 
dues  are  levied  under  two  charters,  one  of  James  V. 
155^1)'  and  thG  °thei  °f  JameS  VI'  (151 1).  Barclay, 

Expenditure.— In  1842,  140 1. ; 1843,  140Z. ; and 
1844,  170/.,  Barclay,  155. 


PITTENWEEM : 

It  has  a small  inner  harbour  or  basin  defended  by 
booms,  and  an  outer  harbour  formed  by  an  old 
eastern  nnd  middle  pier,  Rep.  xxv.— The  entrance 
to  the  outer  harbour  is  75  feet  wide,  and  to  the 


Pittenweem — continued : 

basin  26  feet;  the  depth  from  12  to  1.3  feet  ib  — 
The  middle  pier  was  repaired  and  rebuilt  in’tsoo 
ib.— The  arrivals  in  1840  were  38  loaded  vessels"^ 
1363  tons,  ib. 

Income  and  Expenditure  : — 

Income. — In  1842,  !!!)/.  5s. ; 1843,  80/.  5s. ; 1844 

55/.  10$.,  Wilkie , 163;  for  1845-6,  seep.  656. 'The 

dues  are  levied  under  the  Act  of  1633,  confirming 
the  previous  charters,  ib..  Rep.  xxv. 

Expenditure.— In  1842,  1.51/.  13$.  2d. ; 1S43 
76/.  8$.  1 Or/. ; 1844,  29/.  3$.  7c/.,  Wilkie,  163.  ' 

PITTULIE : 

The  Fishery  Board  constructed  a harbour  at  Sand- 
haven  in  1838,  a quarter  of  a mile  estward  of  Pit- 
tulie,  Rep.  xxxiv. — The  main  piers  extend  150 
yards  off  shore  in  an  east-north-east  direction,  with 

a return  head  of  43  yards  to  the  south-east,  ib. 

The  works  cost  4205/.,  three-fourths  of  which  were 
contributed  by  the  Board,  ib.— The  harbour  is  well 
sheltered  and  smooth  in  all  winds,  ib. 

Income  and  Expenditure : — 

Income. — In  1841,  nil. ; 1842,  51.  0s.  10c/.;  1843, 
Si.,  Sutherland,  330. — 1846,  -!/.,  Rep.  xxxiv  ; for 
1844-5-6,  see  p.  654.— Tho  dues  are  levied  by  the 
direction  of  tho  proprietor ; there  is  no  Act  of  Par- 
liament, Simderland,  330. 

Expenditure. — In  18-11,  9/.  9s.  10c/.;  1842, 
12/.  3s.  Sd. ; 1843,  1/.,  Sutherland,  330. 

POET  DUNDAS : 

Return  of  income  for  the  years  1841-2-3,  4S8;  for 
1844-5-6,  see  p.  656* — The  expenditure  not  sepa- 
rately kept,  488. — The  Provost,  on  the  constitution 
of  the  harbour  trust,  December,  184(1,  G52. 

POET  GLASGOW : 

Present  Condition  of  Harbour : — 

This  port  is  18J  miles  below  Glasgow  Bridge,  on  the 
south  side  of  the  Clyde,  and  has  good  anchorage  off 
it ; is  18  feet  at  low  water,  and  28  feet  at  high-water 
spring  tides,  491,  Rep.  liii. — There  are  two  artificial 
harbours  of  3&  acres  each,  and  130  feet  wide  at  the 
entrance,  and  one  wet  dock  of  1 0 acres,  53  feet  wide, 
ib. — There  is  a depth  of  1 4 feet  on  the  sill  of  the  lock 
at  low  water,  ib. — Depth  at  entrance  of  harbour  and 
lock  on  the  outside,  10  feet,  ib. — Spring  tides  rise 
10  feet,  neaps  8 feet,  extreme  tides  15  feet,  ib. — 
Self-registering  tide-gauge  in  use,  ib. — Extent  of 
wharfage,  4720  feet  "available,  and  1 570  feet  not 
yet  built,  ib. — Wafer  is  laid  down  to  the  quays,  ib. 
There  are  two  quay  cranes  for  2/?  tons  each,  ib. — A 
deposit  of  about  12  inches  annually  takes  place, 
which  is  kept  free  by  a steam-dredge  of  20 -horse 
power,  raising  200  tons  a-day,  ib. — Cost,  of  raising, 
2tUZ.,  and  for  depositing,  ljcl.  per  ton,  ib. — There  is 
a harbour  master,  but  no  resident  engineer,  ib. — 
The  pilots  act  under  a joint  Glasgow  and  Greenock 
Pilot  Board,  and  are  considered  sufficient,  ib. — 
Description  and  cost  of  the  lights,  ib.— There  are 
three  building-yards,  employing  about  150  ship- 
wrights ; one  graving-dock,  ib. — Evidence  as  to 
population  of  the  port,  distinguishing  the  seafaring 
population,  ib. — Evidence  as  to  minerals  in  the 
neighbourhood,  ib. 

Management : — 

The  harbours,  by  the  Act  of  1830,  are  governed  by 
fifty  members  of  the  Corporation  of  Glasgow,  with 
six  members  of  the  Port  Glasgow  Town  Council, 
and  five  merchants,  three  of  whom  reside  in  Glas- 
gow, 492. — Observations  on  the  trust.  Rep.  liii. 

Income,' Expenditure,  and  Debt: — 

Income.  — In  1841,  2331/.  11$.  id.  ; 1842, 
1215/.  13$.  SR ; 1843,  1652/.  19$.  id.,  Mathers,  491  ; 
for  1844-5-6,  see  p.  658. — Theduesare  levied  under 
the  Act  of  1840,  Mathers,  491. 

Expenditure. — In  1841,  2668/.  4s.  5 d.;  1842, 
2234/.  14$.  ; 1843,  2251/.  15$.,  Mathers,  491. 

Debt. — 36582/.,  due  on  the  1st  of  January,  1847, 
Mathers,  491. 

Shipping  and  Tonnage 

The  tonnage  belonging  to  the  port,  including 
steamers,  13,009;  foreign  arrivals,  91  ships,  of 
41,670  tons  ; departures,  79  ships,  of  39,094 tons, 
492. — Coasting  arrivals  and  departures,  374  vessels, 
of  10,000  tons;  regular  traders,  74;  casual,  300 
vessels,  ib. 
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Port  Glasgow— continued : 

Maps  and  Plans : — 

The  best  charts  and  plans  are  llie  Admiralty  sur- 
veys, recently  made  by  Captain  Robinson  and 
Lieutenant  Bedford,  which  ought  to  be  published 
as  early  as  possible,  for  the  benefit  of  navigation,  . 
492. 

Improvements  Suggested : — 

To  enlarge  and  improve  the  anchorage  and  navi- 
gable channel  of  the  river  by  removing  the  perch 
opposite  the  harbour,  492,  Rep.  liii. — To  build  a 
graving-dock  to  accommodate  ships  which  are  now 
forced  to  go  to  Greenock  l‘or  repair,  ib. — To  repair 
the  gates  and  walls  of  the  wet  dock  which  have 
fallen  in,  ib. 

Reports  of  Engineers,  fyc.  :— 

Walker,  on  the  best  means  of  obtaining  additional 
accommodation,  1S39,  489. — Atherton,  on  the  con- 
struction of  the  proposed  docks,  1833,489. — Logan, 
on  deepening  the  wet  dock,  and  affording  better 
accommodation,  with  estimate,  1837,  490. 

Miscellaneous  Papers : — 

Return  to  Order  of  the  House  of  Commons  of 
August,  1844,  488. 

PORT  GORDON: - 

The  property  of  the  Duke  of  Richmond : it  was 
built  bv  the  late  Duke  of  Gordon,  40  years  since, 
336  ; Rep  xxxv.— This  place  has  a small  district 
trade,  ib. — The  arrivals  in  1846  were,  76  coasters  of 
4500  tons,  besides  3S  fishing-boats,  manned  by  136 
men,  ib. 

Income  and  Expenditure : — 

Income. — In  1842,  1327.;  1843,  135/.;  1844, 
126/.  10s.,  Marquis,  336. 

Expenditure.  — In  1842,  7C7.  O.s.  Ad.  ; 1843, 
232/.  18s.  6 d.-,  1844,  173/.  16.?.  Ul.,  Marquis,  336. 

PORT  LOGAN  (PORT  NESSOCE  BAY): 

Description  of,  Rep.  lviii. 

Income  and  Expenditure: — 

Income.— In  1841,  33/. ; 1842,  47/.  ‘Is.  8d. ; 1843, 
43/.  16?.  8 d.,  Semple,  591  ; for  1844-5-6.  see  p.  658. 
— The  dues  are  levied  under  the  Act  58  Goo.  III., 
Sctntile,  591. 

Expenditure.- In  1841,  11/.;  1842,  11/.;  1843, 
11/.,  Semple,  591. 

Reports  of  Engineers,  Sfc. : — 

Rennie,  on  forming  a small  harbour  at  M'Ferrand's 
Isles,  and  estimate,  1813, -*5-. — ¥ormg,~ on— forming 
a breakwater  in  Port  Nessock  Bay,  1820,  587. — 
Mathieson’s  estimate  for  the  breakwater,  1820,  ib. 
— Specification  of  ditto,  1820,  ib. — Linn,  on  tlie 
means  of  improving  Port  Logan  harbour,  1840,  591. 

Miscellaneous  Papers : — 

Return  to  Order  of  House  of  Commons  of  August, 
1844,  585. — Nine  petitions  to  Parliament  for  con- 
verting Port  Nessock  Bay  into  a harbour  of  refuge, 
1820,  5S3-591. 

PORT  MAHOLMACK: 

• Has  a substantial  pier  extending  120  yards  to  the 
northward,  with  a return  head  of  23  yards,  afford-  ; 
ing  good  shelter  in  easterly  gales,  Rep.  xxxviii. — 
It  was  completed  in  1816  at  a cost  of  3168/.,  half 
of  which  was  paid  by  Government,  ib. — The 
arrivals  in  1846  were  131  vessels  of  7666  tons,  ib. 

Income  and  Expenditure 

Income.— In  1842,  35/.;  1843,  35/.;  1844,-  35/., 
Ross,  358  ; for  1845-6,  see  p.  656. — The  dues  are  le- 
vied under  the  authority  of  an  Act  of  Parliament, 
Ross,  358. 

Expenditure.— In  1842,  nil. ; 1843,  nil. ; 1844,  7/., 
Ross,  358. 

PORTPATRICK  : 

Present  Condition  of  Harbour  :— 

This  place  has  no  claim  to  be  called  a harbour, 
Rep.  ivii. — It  affords  a sheltered  area  of  only  half 
an  acre,  barely  sufficient  to  accommodate  two 
small  mail  steamers,  ib. — The  entrance  is  open 
e *\eav'est  and  most  prevalent  gales,  ib. — 
Observations  on  insecurity  of  this  harbour,  ib— 
Ihe  old  pier  of  Povtpatrielc  which  still  stands  good 
comPleted. in  1774,  for  30,000/.,  M‘Neil,  559. 
statement  of  its  great  natural  advantages  as  a 
packet  station,  ib.  561 ; Hawes,  560  ; Wallace,  561; 
(jiuespie,  ib. — Some  sewers  emptyinto  the  harbour, 

• Finlay , ib. — There  is  a certain  filling  up  from 
tnese,  from  seaweed,  and  from  soil  brought  down 


Portpatrick— continued : 

Present  Condition  of  Harbour — contin  ued : — 
by  heavy  rains,  but  no  great  accumulation,  ib. — 
Great  inconvenience  and  some  risk  are  lelt  from 
the  foul  state  of  the  harbour,  Hawes,  560. — There 
are  only  3J  feet  water  on  what  is  called  the  bar, 
Finlay,  ib. — Of  all  the  harbours  in  Great  Britain, 
this  affords  the  minimum  amount  of  shelter  for  the 
large  amount  of  public  money  laid  out  upon  it,  ib. 

Dredging. — Representations  as  to  the  defects  of 
the  harbour,  viz.,  the  want  of  dredging  and  the 
removal  of  stones  have  been  repeatedly  transmitted 
to  the  Treasury,  M'Neil,  559. — No  dredgers  have 
been  employed  in  the  harbour,  but  it  has  been 
deepened  15  inches  with  spoon  and  hag,  Finlay,  ib. 
— 550/.  would  be  the  cost  of  excavating  11,000 
cubic  feet  of  soil,  so  as  to  get  7 feet  low  water  in  a 
channel  100  feet  wide,  ib.  560. 

Tides. — The  range  of  tide  is  15  feet  on  springs, 
and  9 feet  at  neaps,  or  it  rises  on  neaps  to  12  feet 
above  low-water  springs,  Finlay,  560. — A tide  scale 
is  placed  at  the  north-east  angle  of  the  harbour, 
and  a tide  register  has  beeu  kept  lor  the  last  three 
years,  ib. 

Piers. — Prior  to  1820,  the  only  work  was  the  old 
stone  pier  extending  200  feet  in  a north-east  direc- 
tion, Finlay,  559. — In  1820  the  new  works  were 
begun  by  running  out  the  south  pier  430  feet,  in 
a south-west  4 west  direction,  with  a jetty  project- 
ing at  right  angles  to  the  north-west  75  feet,  ib. — 
The  inner  quay  walls  have  a batter  of  10  feet  in  a 
height  of  30,  are  built  partly  of  freestone  from  the 
Clyde,  Renton  Quarry  near  Dumbarton,  Anglesea 
limestone,  and  faced  with  Port  St.  Mary  limestone, 
ib. — The  width  between  the  pier  heads  is  270  feet, 
and  if  the  works  were  completed,  it  would  be  170 
feet,  ib. — There  i3  a crane  on  the  pier  to  lift  7 tons, 
ib.  560. 

Damage  to  tlic  Worhs  sustained  during  various 
Gales : — Breach  made  in  the  south  pier  head,  and 
damage  to  the  south-sea  slope  in  1839,  Finlay,  559. 
— The  landing  slip  of  the  old  pier  has  been  washed 
away,  ib. — All  the  part  of  the  slope  most  exposed 
at  the  south  pier  head  was  washed  away  to  the 
southward  and  filled  up  the  angle,  ib. — The  stones 
laid  down  in  the  angle  of  the  south  pier  were 
lifted  by  the  sea,  anti  served  as  battering  rams  to 
breach  the  pier,  ib.  Murdoch , 560. 

Liyhthouse. — A lighthouse  50  feet  high  was  built 
in  1834,  and  lighted  till  the  heavy  gale" of  January, 
1S39,  since  which  it  has  remained  unlighted  owing 
to  the  difficulty  of  access  to  it  in  heavy  weather, 
Finlay , 559-560  ; Rep.  Ini, 

Management : — 

The  Harbour  Commission  was  constituted  under 
1 Geo.  IV.,  c.  112,  and  consisted  of  15  neighbour- 
ing landed  proprietors.  Since  that  11  vacancies 
have  occurred  which  have  not  been  filled  up, 
M'Ncil,  559. — Three  form  a quorum,  and  all  sign 
the  minutes  of  meetings,  ib. — Account  of  Charge 
and  Discharge,  with  balance  in  Commissioners’ 
hands,  October,  1846,  561. 

Income  and  Expenditure : — 

Income. — The  total  sum  received  from  the  Ex- 
chequer, including  10,000Z.  voted  in  1843,  is 
' 170,601/.  15s.  9AeZ.,  M' Neil,  559. — The  accounts 

are  audited  by  the  Commissioners  and  by  the 
Treasury  auditors,  ib. — The  secretary's  salary  is 
in  arrear  lh  years,  ib. — In  183 1 a collection  was 
made  at  all  church  doors  for  Portpatrick  harbour, 
ib. — The  passengers,  &c.,  carried  by  the  steamers 
yield  an  annual  revenue  of  about  1000/.,  and  the 
mail  bags  average  daily  about  six  cwt.,  ib.— These 
returns  are  no  criterion  of  the  merits  of  Portpatrick 
as  a packet  station,,  were  railway  communication 
and  proper  mail  packets  established,  ib. — 800 
men  were  employed  on  the  harbour  in  1825,  and 
now  there  are  only  25,  Murdock,  ib. — Witness’s 
salary  as  clerk  is  in  arrear  four  years,  ib. — The  in- 
come from  shore  and  cattle  clues,  in  1841,  was 
7/.  10s.;  1842,  6/.  18s. ; 1843,  11.  Is.,  Semple,  584; 
for  revenue  in  1844-5-6,  see  p.  658. 

Expenditure. — For  collecting  dues  less  than  1/. 
per  annum,  Semple,  584. — The  expenditure  under 
the  Act  1 Geo.  IV.,  cap.  112,  amounts  to 
167,666/.  6S.  Id.,  561. 

Shipzorcchs : — 

List  of  wrecks  in  the  vicinity  of  Portpatrick,  from 
1828  to  1845,  584. 


4 Y 2 


Printed  image  digitised  by  the  University  of  Southampton  Library  Digitisation  Unit 


70S 


INDEX  to  SECOND  REPORT  of  the  COMMISSIONERS 


Portpatrick — continued : 

Plans  and  Surveys ; — 

Detailed  plans  of  the  harbours,  with  soundings 
taken  by  witness  produced,  Finlay , 559. 
Improvements  Suggested ; — 

Dredging,  clearing,  and  deepening  the  harbour, 
Finlay , 550  ; Hawes,  ib. ; Wallace,  501  ; Gillespie , 
ib. — Removing  the  puddle  dyke,  and  the  accu- 
mulation of  stones  and  other  obstructions  to  the 
navigable  channel,  ib. — Building  up  the  north  pier, 
ib. — Forming  a tidal  basin  of  considerable  extent, 
ib. — -l, 5,000/.  would  do  the  work,  Finlay,  550. — The 
substitution  of  more  powerful  steam-packets, 
Hawes,  ib.\  Wallace,  5G1. 

Reports  of  Engineers,  §c. : — 

Smeaton,  on  the  capabilities  of  the  harbour,  and  its 
improvement.  1770,  ib. — Reports  of  Mr.  John 
Rennie,  and  Sir  John  Rennie,  on  the  formation  of 
the  harbour,  1817,  1818,  and  1819,  with  estimates, 
564-569. — Beechey,  on  the  packet  stations,  and 
communication  between  the  south  of  Scotland 
and  north  of  Ireland,  1837,  569.— Sir  J.  Rennie, 
on  the  effects  of  the  gale  of  5 Jan.  1839,  on  the 
works  at  Portpatrick,  1839.— Sir  J.  Rennie,  on 
, the  eligibility  of  the  harbour  as  a packet  station, 
1S42,  57-2. — Walker,  on  repairing  the  works  of  the 
harbour,  and  proposed  improvement,  1843,  576. — 
Sir  J.  Rennie,  on  the  fitness  of  Portpatrick  for  a 
packet  station,  1843,  578. — Evans,  on  Portpatrick 
harbour,  1846.  580. — Sir  J.  Rennie’s  observations 
on  Captain  Evan's  Report  on  Portpatrick,  9 April, 
1846,  582. 

Miscellaneous  Papers: — 

Statement  of  all  sums  received  from  the  Exchequer 
by  the  Commissioners  under  the  Act  1 Geo.  IV. 
cap.  1 1 2,  and  of  the  sums  paid  for  improving  the 
harbour,  with  the  balance  in  hand  in  Oct.,  1846, 
561. — Return  to  Order  of  the  House  of  Commons 
of  August,  1844,  502. — Extract  from  Treasury 
minutes  of  28  May,  1839,  572.— List  of  wrecks  in 
. the  vicinity  of  Portpatrick,  from  1828  to  1845,  584. 
—Return  of  shore  and  cattle  dues  in  1841-2,  and 
1843,  584. 


QUEENSFERRY: 

South  Quecnsferry  has  a small  harbour,  enclosed 
by  piers.  Rep.  xxi.— The  ferry,  the  great  thorough- 
fare across  the  Firth,  is  at  Nevvall,  a short  distance 
eastward,  which  has  a substantial  stone  low-water 
pier,  under  the  management  of  trustees,  ib. 
RENFREW: 


Description  of  the  harbour,  Rep.  li This  port 

governed  by  the  magistrates  and  Town  Council  of 
the  burgh  under  various  charters,  the  last  being  by 
Queen  Anne  in  1703,  Hutcheson , 488.  ° 1 

Income  and  Expenditure: — 

Income. — In  1842,63/.  10s.  7d. ; 1843, 47l.5s.7id.’ 
1814,  60/..  Hutcheson,  488;  for  1845-6,  see  p.  gsg'’ 
Expenditure.— In  1842,  60/.  14s.  10jr/.;  IS43 
5/.  15s.  6 d.’,  1844,  71.  Is.,  Hutcheson,  468.  ’ 

Rocks  : — 


Description  of — with  suggestions  for  marking  of 
removal  of,  Burntisland,  Blue  Rock,  Rep.  xxiv.— - 
Elie,  The  Vows,  ib.  xxv. — Montrose,  Leads  and 
Stones  off  Scurdy  Ness,  ib.  xxx.—Covesea  Sherries, 
and  Hollimans  Scars,  Penthuul  Frith  Rocks,  ib.  xli. 
RONALDSHA : 

Search,  on  the  bad  state  of  the  harbours  in  the 
Orkneys,  1846,  027. 


ROSEHEARTY : 

Return  <0  Address  of  the  House  of  Commons  of 
July,  1844,  showing  the  revenue  and  expenditure 
of  the  port,  and  the  authority  under  which  the  dues 
are  levied  and  expended,  330, 

ROTHESAY  : 

Description  of  the  harbour,  Rep.  xlvii. 

Income,  Expenditure,  and  Debt : — 

Income.  — In  1841,  521/.  2s.  3d.  ; 1842, 
503/.  17s.  llr/.;  1843,  507/.  17s.  10 d., Gillies,  384;  lor 
1844-5-6.  see  p.  650. — The  dues  are  levied  under 
1 & 2 Will.  IV.  c.  34,  Gillies,  384. 

Expenditure. — In  1841,  1013/.  16s.  IK/.;  1842, 
432/.  13s.  1 1 {<1. ; 1843,  309/.  14s.  8ft/.,  Gillies,  384. 

Debt  — 1471/.,  due  on  1st  January,  1846,  Gillies, 
384. 


PORTREE : 

The  capital  of  the  Isle  of  Sky  has  a well-sheltered 
harbour,  with  good  holding  ground,  and  a landing 
wharf  or  quay,  erected  in  1820  for  676/.,  Rep.  xliii. 
—The  Kyle  Rhea  Ferry  piers,  to  connect  the  island 
with  the  main,  cost  _1 146/. ; this,  and  the  quay  at 
Portree,  built  at  the  joint  expense  of  the  proprietor 
and  the  public,  ib. — A light  wanted  on  the  Kyle  of 
Akin,  ib. 


Reports  of  Engineers,  frc. : — 

Return  to  Order  of  the  House  of  Commons  of 
Aug.,  1844,  describing  the  harbour,  what  has 
been  done  for  its  improvement,  the  constitution  of 
the  harbour  trust,  and  the  decrease  of  the  depth 
of  water  by  the  accumulation  of  sand,  381. — 
R.  Stevenson,  on  improving  the  harbour,  with  esti- 
mate, 1815,  ib. — Stevenson’s  Second  Report  on  the 
same,  1820,  384. 


PORTSOY: 

Present  Condition  of  Harbour : — 

This  place  has  an  outer  and  an  inner  havbour,  with 
a depth  of  10  feet  at  springs,  Rep.  xxxv.— It  has  a 
lair  district  trade  in  coal  and  grain,  ib.— The  arrivals 
in  1846  were  112  vessels,  of  6046  tons,  ib. 

Income  and  Expenditure 

Income. — In  1842,  236/.  ; 1843,  232/.  ; 1844, 
2861.  13s.  4 (L.  336 ; for  1845-6,  see  p.  654. — The 
dues  are  levied  under  the  authority  of  the  Earl  of 
Seafield,  the  proprietor  of  the  harbour,  336. 

Expenditure.— In  1842,  23/.  18s.  2c/.;  18 
541/.  13s.  Ad. ; 1814,  3562.  18s.  11c/.,  336. 


PORT  WILLIAM: 

Description  of  the  harbour,  Rep.  lviii. 
Income  and  Expenditure 


Income. — In  1842,  124/.  12s.;  1843,  123/.  2s.  9d 
1844,  125/.  1 6s.  2$d.,  Gumming,  594  ; for  1 845-6,  sc 
p.  654.— The  harbour  was  built  by  subscription  1 
the  proprietor  and  his  tenants,  by’ whom  the  du< 
were  fixed,  Gumming,  594.— The  dues  are  chee 
fully  paid  by  the  persons  using  the  harbour,  ib. 

Expenditure. — -Average  of  three  years  ending  i 
1844,  9 Si.  18s.  4c/.,  Camming,  594. 


Reports  of  Engineers,  Ifc. : — 

Buchanan,  on  the  state  of  the  harbour,  and  pro- 
posed improvements,  1812,  592.— Linn,  on  the  mode 
“‘-stmctiog  the  proposed  pier,  with  estimates, 


Miscellaneous  Papers: — 

Return  to  Order  of  House  of  Commons  of  August, 
1844, 592.  3 


SALTCOATS: 

Description  of  the  harbour,  Rep.  liv. 

Income,  Expenditure,  and  Debt : — 

Income. — In  1841-2,  278/.  18s.  7\d. ; 1842-3, 
146/.  9s.  10c/.;  1843-4,  231/.  10s.  4c/.,  Cunninghame, 
535  ; for  1844-5-6,  see  p.  656. — The  dues  are  levied 
under  Acts  passed  in  1797  and  1821,  and  7 Viet.  c. 
45,  in  1843,  ib. 

Expenditure.— In  1841-2,  269/.  11s.  Bid. ; 1832-3, 
87/.  10s.  8 d. ; 1843-4,  171/.  0s.  7 id.,  Cunninghame, 
535. 

Debt. — 5292/.,  due  on  1st  January,  1846,  535. 

Miscellaneous  Papers: — - 

Return  to  Order  of  House  of  Commons  of  August, 
1844,  533. — Specification  of  proposed  improve- 
ments in  the  harbour,  1841,  535. 

SARCLET: 

Is  defended  from  the  sea  by  a massive  breakwater 
pier,  35  yards  long,  extending  from  the  south 
shore,  and  a jetty  from  the  north,  forming  an 
entrance  12  yards  wide,  Rep.  xl. — Description  of 
breakwater,  ib. — The  whole  ot'the  works  cost  3224/., 
three-fourths  of  which  were  contributed  by  Govern- 
ment, ib. — The  harbour  is  very  confined,  being  less 
v than  half  an  acre  in  extent,  and,  from  want  of  a 
beaching  place,  is  very  uneasy,  ib— -Account  of 
damage  done  to  the  boats  in  a storm,  in  1839,  from 
the  unquiet  state  of  the  harbour,  ib. — It  is  consi- 
dered one  of  the  best  fishing  stations  on  the  coast, 
but  less  frequented  than  it  would  be  if  there  were 
greater  accommodation,  ib. 

Shipping  and  Tonnage  : — 

The  shipping  belonging  to  the  different  Scottish 
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Shipping  anti  Tonnage — continued : — 
ports  consists  of  3032  vessels,  of  503,040  tons.  Rep. 
xvii. — The  arrivals  and  sailings  in  cargo,  about 
52,817  vessels,  of  4,873,374  tons  annually,  ib. — 
Including  the  daily  trips  of  steamers,  the  arrivals 
and  sailings  amount  to  about  150,000  annnally.fi. 
— Account  of  number  and  tonnage  of  vessels  which 
have  paid  dues  to  the  Commissioners  of  Northern 
Lights  in  1S4G,  Supp.  G53. — Statement  of  number 
and  tonnage  cf  arrivals  at  each  port,  distinguishing 
whether  loaded  or  in  ballast,  coastwise,  colonial  or 
foreign,  and  also  of  vessels  registered  at  each  port, 
Supp.  G55-G59. — Abstract  of  the  number  and  ton- 
nage of  vessels  in  cargo  which  entered  and  cleared 
from  and  to  the  British  colonies,  and  foreign,  in 
18-IG,  Supp.  GG0. — Number  and  tonnage  of  vessels 
taking  shelter,  in  184G,  in  certain  ports  in  Scotland, 
Supp.  661. 

SCRABSTER : 

A pier  now  in  course  of  erection  at  this  place,  which 
will  have  a depth  at  its  head  of  6 feet  at  low  water 
and  19  feet  at  high  water  springs,  Rep.  xlii. — The 
anchorage  of  this  roadstead  of  great  value  from  its 
proximity  to  the  Pentland  Frith,  and  the  shelter  it 
affords  in  the  prevailing  westerly  winds,  ib. — The 
arrivals  average  about  500  annually. — A light  on 
Little  Head  would  be  a great  benefit  and  safeguard 
to  shipping,  and  materially  add  to  the  usefulness  of 
the  anchorage,  ib. — Stevenson,  on  extending  the 
pier,  Nov.,  1847,  375. — Income,  JVil,  see  p.  658. 

SHETLAND  ISLES: 

Description  of,  Rep.  xli. — Statement  of  trade  and 
population,  and  extent  of  fisheries,  ib. 

Shipwrecks  : — 

Observations  on  the  number  of  shipwrecks  on  the 
coast  of  Scotland,  Rep.  lx. 

SINCLAIR  BAT : 

See  Ackergill. 

ST.  ANDREW’S : 

Present  condition  of  Harbour : — 

This  harbour  is  in  a good  position  to  be  of  service  to 
vessels  embayed  in  an  easterly  gale  lietiveen  the 
headland  of  Fifeness  and  the  Tay  lands,  Rep.  xxvi. — 
The  extension  of  the  pier  to  low  water,  and  the  re- 
moval of  the  “ Burn  Stools,”  which  might  he  done 
at  small  expense,  would  confer  great  local  benefit, 
ib. — The  arrivals  in  184G  were,  155  vessels  of  6025 

tons,  ib.  

Income  and  Expenditure : — 

Income. — In  1842,  163/.  14s.  1 l$<f. ; 1843, 
173 1.  2s.  Od. ; 1844,  1562.  14s.  8c/.,  170;  for  1845-6, 
see  p.  656  —The  dues  arc  levied  by  the  authority 
of  llie  magistrates  of  St.  Andrew’s,  170. 

Expenditure. — In  1842,  26/.  Is.  ) id. ; 1843, 
40/.  3s.  btf. ; 1844,  43/.  4s.  Id.,  170. 

'Miscellaneous  Papers : — 

Return  to  Order  of  House  of  Commons  of  August, 
1844,  166. — Memorial  of  provost,  magistrates,  and 
town  council,  to  the  Commissioners  of  Highland 
roads  and  bridges,  166. — Notes  and  extracts  from 
Minutes  of  Proceedings  of  town  council  relative  to 
the  harbour,  ib.,  Rep,  xii. 

SKIPNESS  : 

Description  of  pier  and  harbour,  with  extent  of 
fishery,  xlvi. 

ST.  DAVID’S  : 

Has  an  area  of  three  acres,  enclosed  by  east  and 
west  piers,  with  an  entrance  205  feet  wide  and  16 
feet  deep  at  springtides,  Rep. xxiii. — 198  vessels  of 
20,414  tons,  loaded  with  coal,  cleared  out  in  1846;  *6. 
— No  dues  are  levied,  ib. — Correspondence  in  reply 
to  Address  of  the  House  of  Commons,  29  July,  1844, 
respecting  this  harbour,  153. 

ST..  MARGARET’S  HOPE: 

This  roadstead  offers  a large  expanse  of  good 
anchorage  above  Queensferry,  and  a harbour  of 
refuge  to  vessels  caught  in  an  easterly  gale  off  the 
entrance  of  the  Frith,  Rep.  xxiii. — A few  hundred 
pounds  expended  in  lights  and  beacons  for  the  upper 
part  of  the  Frith  would  double  its  value,  by  making 
it  available  by  night  as  well  as  by  day,  ib. 

ST.  MONANCE: 

A small  fishing  harbour,  formed  by  a single  south- 
eastern pier,  with  a depth  of  from  10  to  12  feet  at 
high  water,  Rep.  xxv. — It  lias  85  boats,  ib. 


Robinson  on  the  buoying  and  lighting  of  the  Solway 
Frith,  16  March,  1847,  652. 

STANLEY  OR  STAR LIE-BTJRN, 

A small  harbour,  used  chiefly  for  shipping  free- 
stone from  the  adjoining  quarries,  Rep.  xxiv. — It  is 
enclosed  by  a south  and  west  pier,  the  entrance  54 
feet  wide  and  10  feet  deep  at  springs,  ib. 

STIRLIN G — PO  RTH  RIVER  : 

Present  condition  of  Harbour: — 

This  port,  from  its  position  on  the  banks  of  a fine 
liver,  with  a large  rise  of  tides,  and  as  the  natural 
emporium  ef  the  Western  Highlands,  should  be  the 
outlet  of  an  extensive  district,  and  have  a large 
trade,  Rep.  xxii. — The  arrivals  and  sailings  in 
1845-6  were  45  loaded  vessels  of  1905  tons,  ib. — 

Its  natural  advantages  rendered  useless  by  seven 
fords  or  shallows  easily  removable,  which  cross  the 
river  between  Alloa  and  Stirling,  and  oppose  a 
barrier  to  navigation,  ib. — The  weir  at  Craig  Forth, 
five  miles  above  the  town,  also  an  obstruction  to  the 
How  of  the  tide,  ib. 

Management .- — 

Prior  to  1843  the  harbour  was  under  the  control  of 
the  magistrates  and  Town  Council  of  the  burgh,  in 
virtue  of  various  charters,  the  last  being  granted  by- 
Charles  I.  in  1641,  Galbraith,  145. — It  is  now 
governed  by  Commissioners  under  the  Act  6 and  7. 
Viet.  cap.  47,  consisting  of  the  provost,  magistrates 
and  Town  Council  of  the  burgh  of  Stirling,  and 
two  Commissioners  from  each  of  the  counties  of 
Stirling,  Perth,  and  Clackmannan,  under  the  name 
of  the  Forth  Navigation  Commissioners,  ib. 

Income , Expenditure,  and  Debt .- — 

Income. — In  1841-2, 140/.  15s. ; 1S42-3, 146/.  5s. ; 
1S43-4,  135G/.  3s.  7 d.  (including  1000/.  borrowed 
on  the  rates).  In  the  last  year,  the  dues  were  let 
at  356/.  3s.  7 d.,  Galbraith,  1 49 ; for  1 S44-5-G,  see 
p.  654. 

Expenditure. — In  1841-2,  22/.  16s.  6 d. : 1842-3, 
614/.  2s.  Vhd. ; 1S43-4,  1069/.  18s.  10d.,  Galbraith, 
150. — In  1842-3,  the  expenditure  includes 
607/.  10s.  \\d.  for  Parliamentary  expenses,  and  in 
1843-4,  1026/.  Is.  for  the  same  service,  ib. 

Debt. — 1600/.,  due  on  31st  December,  1845, 
Galbraith,  150. 

Deports  of  Engineers,  Sfc.: — 

Stevenson,  on  improving  the  liver  Forth,  from  Alloa 
to  Stirling,  with  estimate,  1828,  145. 

Miscellaneous  Papa's : — 

Return  to  Order  of  House  of  Commons  of  August, 

1844,  145. — Memorial  of  Forth  Navigation  Com- 
missioners to  the  Treasury,  1845,  148. — Abstract  of 
Mr.  Galbraith’s  evidence  before  Tidal  Harbour 
Commission  in  1845,  149. — Abstracts  of  Mr.  Ste- 
venson’s evidence  before  the  same  Commission  in 

1 845,  ib. — Return  to  Address  of  House  of  Commons 
of  July,  1844,  ib. 

Complaints : — 

That  the  money  raised  for  improving  the  river  has 
been  all  expended  in  procuring  the  Act  of  Parlia- 
ment giving  power  to  execute  other  works,  Rep.xxii. 
STONEHAVEN : 

Present  condition  of  Harbour: — 

This  harbour,  although  small,  has  natural  advan- 
tages which  make  it  valuable  to  the  coasting  trade. 
Rep.  xxxi. — It  has  an  area  of  about  5 acres,  enclosed 
by  piers,  with  a depth  of  15  feet  at  high-water 
spring  at  the  pier  head,  ib. — Two  inner  jetties  form 
the  southern  pait  into  an  inner  harbour,  with  an 
entrance  50  feet  wide,  and  a depth  of  12  feet 
alongside  the  quays,  ib. — There  are  leading  lights  on 
the  north  pier  bead,  ib. — The  arrivals  in  1846  were 
118  vessels  of  5981  tons,  Rep.  xxxi. — Stonehaven 
is  the  chief  station  of  a fishery  district,  55  miles  in 
length,  extending  from  Broughty  Ferry  in  the  Tay  to 
Girdleness,  and  comprising  22  creeks,  and  employ- 
ing 298  boats  and  1154  men,  ib. — At  Auchmithie 
and  Johnshaven,  two  of  the  principal  creeks,  there 
are  no  piers  or  lauding  places,  and  the  want  of  ac- 
commodation is  much  felt  by  the  fishermen,  ib. 
Income,  Expenditure,  and  Debt : — 

Income. — In  184l,471/.6s.4c/.;  1842, 41 2Z.  17$.  3d.: 
1843,  366/.  loj.  5 d.,  Tindal,  268;  for  1844-5-6,  see 
p.  654. — The  dues  are  levied  under  the  Act  6 Geo. 
IV.  cap.  54. 
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Stonehaven — continued : 

Income,  Expenditure,  and  Debt — continued : — 

Expenditure. — In  1841,  115/.  14s.  6 d.;  1S42, 
81/.  14s.  5 d. ; 1843,  75/.  Os.  3d.,  Tindal,  268. 

Debt. — Amount  now  due,  10,896/.,  Rep  xxxi. 
Reports  of  Engineers,  tyc. : — 

Stevenson,  on  the  best  means  of  improving  the 
harbour,  with,  estimate,  1912, 26 1 .—Stevenson’s  2nd 
Report  on  the  same,  3830,  2G7» 

Miscellaneous  Papers : — 

Return  to  Order  of  House  of  Commons  of  August, 
1844,  261. — Statement  of  the  capabilities  of  the 
harbour,  1824,  266.— Memorial  of  harbour  trustees 
to  the  Tidal  Harbours  Commissioners,  1846, 267. — 
Return  of  income  and  expenditure  in  1341,  1842, 
and  1843,  268. 

STORNOWAY-: 

Has  an  area  of  150  acres  of  anchorage,  sheltered 
from  all  winds,  in  a general  depth  of  from  four  to 
five  fathoms  of  water  on  a bottom  of  sand  and  mud. 
Rep.  xliii.— There  are  600  yards  of  quay  wall  and 
a building  slip,  ib.— The  arrivals  and  sailings  in 
1846  were  218  vessels  of  12,972  tons,  and  the  cus- 
toms' dues  amount  to  100!!/.,  ib.— In  addition  to  these 
220  vessels  of  all  nations  anchored  at  Stornoway, 
either  wind-bound  or  seeking  shelter  on  their  pas- 
sage through  the  Minch,  ib.— A low-water  pier  is  in 
course  of  erection  at  the  expense  of  the  proprietor, 
and  the  inner  harbour  is  to  be  deepened  by  dredg- 
ing, ib. — A patent  slip  for  vessels  of  600  tons  now 
being  laid  down,  ib. — Return  to  Order  of  the  House 
of  Commons  of  August,  1844,  376.— Answers  of 
Professor  L.  Gordon,  C.E.,  to  queries  relative  to 
the  harbour,  1847,  377.— The  income  from  tonnage 
dues,  in  1S42,  amounted  to  1/.  18s.  3d.  ; 1843, 
4/.  2s.  5 d.;  1844,  14/.  5 s.  Ilk/. ; expenditure  not 
stated,  Macheruie,  377 ; for  income  in  1844-5-6,  see 
p.  C5S. 

STRANRAER : 

Description  of  the  harbour,  Rep.  lvii. 

Income  and  Expenditure : — 

Income. — In  1841, 170/.  Is.  4ef. ; 1842, 147/.  15s.  Ad.; 

1543,  120/.  10s.,  Semple,  55S  ; for  1844-5-6,  see  p. 
658. — The  dues  are  collected  by  custom  and  autho- 
rity of  the  Municipal  Corporation,  ib. 

Expenditure.  — In  1341,  25/.  5s.  Id. ; 1842, 
119/.  9s.  2c/.;  1843,  17/.  Gs.  G d.,  Semple,  358. 
Miscellaneous  Papers: — 

Return  to  Order  of  House  of  Commons  of  August, 

1544,  558. 

STROMNES3 : 

Hamilton,  on  the  want  of  a hax-bour  at  Stromness> 
Oct.,  1S46,  628. 

TARBERT i 

Forincome  in  1844-5-G,  see  p.  654. — Watt,  on  canal 
communication  between Loch  Gilp  and  Loch  Crinan, 
and  between  East  and  West  Locks,  Tarbert,  with  es- 
timates, &c.,  December,  1772,  629. — Belcher,  on 
theproposed  Argyll  Canal,  with  estimates,  &c.,  April 
1847,  640. — Yule,  on  the  proposed  Argyll  Canal, 
with  estimates,  &c.,  June,  1847,  647.,  Rep.  xlvi. 
TAY  RTVER: 

Surface  of  high  water  at  Dundee  is  from  3 to  4i 
inches  below  the  level  of  high  water  at  sea,  Leslie, 
195. — Mean  depression  between  Broughty  and  New- 
burgh is  15  inches  below  the  surface  of  the  tidal 
water  at  its  mouth,  Blachadder,  223. — Great 
changes  have  taken  place  in  its  estuary,  ib.,  222. — 
Description  of  the  river  given  in  Summary  Report, 
pp.  xxvi.  xxvii. — ( See  also  Dundee  and  Perth.) 
THURSO : 

Is  formed  by  the  outlet  of  the  river,  which  falls 
into  the  sea  at  the  south-east  angle  of  Thurso  Bay, 
Rep.  xlii.— - It  has  neither  pier»nur  wharf,  and  is 
entirely  in  its  natural  state,  ib. — The  tide  rises  13 
feet  on  springs,  when  there  is  a depth  of  1 5 feet 
over  the  bar,  ib. — Westward  of  the  ouifall  the  depth 
increases  to  14  feet,  and  a channel  once  dredged 
■would  probably,  by  the  daily  scour  and  land  floods, 
clear  the  bar  and  keep  it  open,  ib. — The  arrivals  in 
1846  were  119  vessels  of  5809  tons,  ib. — ( See 
Scrabster.) 

Income  and  Expenditure  : — 

Income. — 1 n 1811,  11/.  Gs.  5c/.;  1S42,  13/.  19s.; 


Thurso— continued : 

Income  and  Expenditure — continued : — 

1843,  16/.' 14s..  10c/.,  375  ; for  1844-5-6,  seo  p.  658. 

— The  dues  are  levied  by  “use  and  wont there  is 
no  Act  of  Parliament,  charter,  or  Commission,  378. 

— The  clues  arc  derived  from  Id.  per  ton  for  paulage 
on  vessels  entering:  the  harbour,//). 

Expenditure. — In  18-11,  18/.  12s  3 hd.;  1342, 
28/.  5s. ; 1843,  26/.,  375. 

Miscellaneous  Papers : — 

Return  to  Order  of  House  of  Commons  of  August, 

1844,  375. 

TOBERMORY: 

This  one  of  the  most  useful  harbours  in  the  High- 
lands, easy  of  access,  but  rather  too  deep,  there 
being  from  18  to  25  fathoms,  except  close  in  shore, 
Rep.  xliii. — The  pier  extends  100  yards  from  the 
shore,  built  in  1814  at  a cost  of  3,1 10/..  one-half 
being  paid  by  the  public,  ib. — A second  landing 
jetty  was  built  in  1835  by  the  proprietor,  ib.— The 
arrivals  and  sailings  in  1846  were  425  loaded  vessels  . 
of  29,783  tons,  ib. 

Income  and  Expenditure : — 

Income. — In  1841, 14/.  2s.  If/. ; 1842, 14/.  6s.  10c/.; 
1843,  1 |Z.  4s.  3c/.,  377;  for  1844-5-6,  see  p.  G56. — 
The  dues  are  levied  under  the  authority  of  an  Act 
of  Parliament,  377. 

Expenditure. — In  1841,  11/.  5s.  6 d.  ; 1842, 
10/.  6s.  6c/. ; 1843, 10/.  5s.  Gi /.,  377. 

Miscellaneous  Papers : — 

Lloyd’s  agent,  on  the  necessity  for  extending  the 
quay,  1S-1G,  628. 

TROON : 

Present  Condition  of  Harbour : — 

An  artificial  tidal  harbour,  enclosed  by  p.ers,  with 
an  entrance  300  feet  wide,  with  a depth  of  1 1 feet 
at  low  water,  and  19  feet  at  high  water,  at  average 
springtides,  Portland,  539. — The  piers  are  built  of 
rubble-stone,  laced  with  granite  ashlar,  ib. — The 
stones  on  the  northern  pier  or  breakwater  vary  from 
one  to  six  tons  in  weight,  ib. — There  is  a tidal 
basin  with  an  area  of  13  acres,  and  an  average 
depth  of  20  feet  at  low  water,  ib. — The  extent  of 
wharfage  is  4664  feet,  and  water  is  laid  down  to  the 
quays,  ib. — There  are  throe  cranes,  capable  of 
lifting  10  tons  each,  and  one  of  2 tons,  ib. — Evi- 
dence as  to  trade  and  seafaring  population,  ib. — 
There  are  six  pilots,  who  charge  Id.  per  ton  register 
above  -15  tons,  ib. — And  one  harbour  light,  ib. — 
A steam-dredge  of  12-horse  power,  capable  of 
lifting  200  tons  of  soil  a-ilay,  at  a cost  of  4£c/.  per 
ton,  is  in  use,  ib. — Evidence  as  to  alteration  in 
depth  of  water  at  the  pier-head,  and  of  the  changes 
made  in  the  last  50  years  on  the  coast  in  gaining 
land  from  the  sea,  539.  Rep.  Iv. 

Management : — 

The  harbour  is  the  property  of  the  Duke  of  Port- 
land, who  appoints  a manager,  539. — The  Charter 
of  Queen  Anne,  granted  in  1707,  and  the  Act4S 
Geo.  III.,  the  authorities  under  which  the  dues  are 
collected. 

Income  and  Expenditure : — 

Income. — In  1841,  3591/.  4s.  5c/.;  1842, 

3447/.  7s.  2d.;  1843,  3014/.  5 s.  8c/.,  Maipiard,  539. 
— In  1845  the  gross  j-evenue  amounted  to  3992/., 
539  ; for  1844-5-6,  see  p.  656- 
Expenditure. — In  1841,  6717/.  Is.  5c/.;  1842, 
5939/.  Gs. ; 1843,  4706/.  13s.  4 d„  Maynard,  539. 
Shipping  and  Tonnage : — 

The  arrivals  in  1845  were,  1281  coasters  of  98,712 
tons,  and  22  vessels  of  5816  tons.  In  1646  were 
2436  vessels  of  184,826  tons ; of  these  S5  vessels  ot 
21,597  tons  were  either  foreign  or  colonial.  Rep.  lv. 
Improvements  Effected  and  in  Progress : — 

The  basin  has  been  deepened,  by  dredging,  from  a 
depth  of  6 and  8 feet,  to  11  feet  at  low  water,  53 J. 
— In  the  last  two  years,  28,550/.  have  been  ex- 
pended in  harhour  improvements,  ib. — 250.000/. 
have  been  altogether  laid  out  upon  the  harbour-, 
ib. — The  eastern  breakwater  has  recently  been 
extended  760  feet,  ib. 

Improvements  Suggested : — • 

Lights. — A light  on  the  Lady  Isle  would  be  very 
useful,  533. 
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V7EST  NEWBURGH: 

Income  and  Expenditure : — 

Income. — In  1S41,  90/. ; 1842,  8GZ. ; 1S43, -S8Z., 
Dickman,  172;  for  1844-5-6,  seep.  058. 

Expenditure.— In  1841,  49Z.;  1842,  45/.;  1843, 

48 Z.,  Diclman,  172. 

WEST  iWEMYS : 

Is  an  acre  and  a quarter  in  extent,  sheltered  by  a 
circular  east  pier  with  a sluicing  basin  at  its  upper 
end,  Rep.  xxiv.; — Vessels  of  from  9 to  10  feet  draft 
of  water  can  lie  afloat  at  low  water,  ib. — The  shore 
dries  80  yards  outside  the  pier  head,  ib. — There  is  a 
depth  of  1 5 feet  over  the  bar  at  spring  tides,  ib. — 
The  arrivals  in  1S46  were  53G  vessels  of  3S,610 
tons.  The  revenue  from  duos  levied  by  mutual 
consent  amounted  in  the  same  year  to  102/.,  ib. 

WHITEHILLS : 

Income  and  Expenditure : — 

Income. — In  1842, 32Z.  4s.  9$cZ. ; 1S43, 34Z.  9s.l  Hd. 
1844,  20Z.  12s.  ll$tZ. 

Expenditure. — In  1842,  9Z.  Os.  9 d.\  1843,  GZ.  ISs. ; 
1844,  15/.  12s.  7c/.,  33G. 

WHITHORN  : 

Description  of  the  harbour,  Rep.  lviii. 

Income  and  Expenditure : — 

Income.— In  1841, 1 17Z. ; 1342, 119/. ; 1843,  1 13/., 
Broadfoot , 594 ; for  1844-5-0,  see  p.  654.— The  dues 
are  levied  under  a charter  granted  by  James  IV.  to 
the  corporation  of  the  burgh,  ib. 

Expenditure. — In  1841, 14Z.  10s.;  1842,32/.  7s.  ]</.; 
1843,  68/.  12s.  5c Z. 

WXCKs 

Present  Condition  of  Harbour: — 

The  old  harbour  consists  of  the  outlet  of  the  water 
of  Wick,  the  banks  of  which  have  been  partially 
quayed,  Rep.  xl. — The  channel  is  much  filled  up 
by  sand  and  stones,  ib. — The  new  harbours  were  ; 
designed  by  Telford,  ib. — The  inner  harbour  com- 
pleted in  1811  at  a cost  of  10,000/. ; the  outer  har- 
bour iu  1829,  at  a cost  of  21,000/.,  of  which  sura 
7500/.  was  contributed  by  Government,  and 
the  residue  by  the  British  Fishery  Society,  ib. — 
Since  its  completion,  the  harbour  has  sanded  up 
much.  Bremner,  303. — The  width  of  the  outer  har- 
bour entrance  is  SO  feet,  with  10  feet  of  depth  at 
high  water  springs,  and  7 feet  on  neaps,  ib. — The 
whole  area  of  . the  two  harbours  is  about  12  acres, 
ib. — The  great  evil  tetficTsafid  which  comcsTrom  the 
river  and  the  sea,  Bremner,  303;  Cook,  304;  Taylor, 
ib. — South-easterlywinds  cause  the  greatest  deposit 
of  sand,  ib. — Uroadhavon  is  quite  safe,  Stephens,  ib. 
— Even  vessels  of  100  tons  have  rode  out  a galo 
there.  Medley,  ib. — Vessels  frequently  cannot  get 
into  or  out  of  the  harbour  from  want  of  water, 

-^JDM'idsan,  ib.;  Taylor,  ib. — One  drawing  12  feet, 
loaded,  is  lying  near  the  harbour  mouth,  and  can- 
not get  out,  Davidson,  ib. — The  cost  of  construction 
of  the  harbour  was  about  45,000/.,  Smith,  371. — 
The  arrivals  and  sailings  in  1840  were  1081  vessels 
of  03,010  tons,  Rep.  xl. 

Quays. — The  quays  and  piers  are  of  undressed 
whinstone  and  slate  blocks.  The  eastern  wall,  with 
its  parapet,  is  30  feet  high,  and  rises  20  feet  above 
high  water,  Bremner,  363. — The  extent  of  quayage 
is  2,500  feet,  but  much  more  is  wanted  during  the 
fishing  season,  ib. — There  are  no  cranes,  but  two 
are  in  progress  of  erection,  ib. ; Taylor,  364. — The 
area  of  the  quays  is  two  acres,  Bremner,  363. — 
Fresh  water  is  led  in  pipes  to  the  quays  for  the  sup- 

Sof  shipping,  Davidson,  364. — The  present  har- 
ir  should  be  deepened,  and  stones  placed  under 
the  foundation  along  the  north  quay,  ib. 

Dredging. — Large  boulder  stones  lie  at  the  en- 
trance, Davidson,  364. — The  sand  in  the  harbour, 
instead  of  being  cleared  out  by  a steam-dredge,  is 
only  taken  out  by  lighters  and  carts,  ib. ; Taylor, 
ib. — There  is  no  steam-dredge,  and  one  probably 
could  not  work  while  boulder  stones  are  lying  all 
over  the  bottom  of  the  harbour,  Davidson,  ib. 

Tides. — Spring  tides  rise  9 feet,  neaps  to  7 feet, 
above  datum  or  low-water  springs.  They  range 
about  5 feet,  Taylor,  364. 

Lights. — A light  is  to  be  erected  at  Noss  Head, 
but  Elzie  Point,  at  the  extreme  east  point,  should 
have  been  lighted  in  preference,  Medley,  3G5. — Noss 
Head  was  selected,  as  the  light  would  be  visible 
throughout  Sinclair  Bay,  ib. — From  Tarbert  Ness  to 


•Wick — continued : 

Present  Condition  of  Harbow — continued  : 
the  Skerries  there  is  no  light  along  GO  miles  of  coast, 
and  vessels  are  wrecked  in  Sinclair  Bay  from  mis- 
taking Noss  Head  for  Duncansby  Head,  ib. — ( See 
also  Appendix,  No.  284). 

Pilots  and  Pilotage—  There  are  10  pilots,  or  two 
boats’  crews  belonging  to  the  port,  and  their  charge 
is  3cZ.  per  ton,  Taylor,  304.— They  pass  no  examina- 
tion, and  obtain  licences  on  producing  certificates 
of  character  from  two  shipowners  and  two  ship- 
masters, Taylor,  ib.— There  should  he  a pilot 
cutter  for  vessels  going  through  the  Pentland 
Frith,  as  the  rowing-boats  are  quite  insufficient, 
Medley , 365  ; D.  Bremner,  ib.— The  pilots  should 
he  examined,  ib. — A decked  pilot  vessel  could  not 
be  used,  as  there  is  no  low-water  harbour  in 
which  she  could  seek  shelter  in  time  of  need, 
Gunn,  365.  " - 

Manayemcnt : — 

The  present  works  of  the  harbour  were  commenced 
in  1807,  and  the  old  harbour  completed  in  1811,  at 
the  expense  of  the  British  Fisheries  Society,  for 
16,000/.,  Bremner,  363. — This  harbour  being  too 
small  andj  sanded  up,  an  outer  or  south  liarbou'r 
was  begun  iu  1824,  and  completed  in  1829,  for 
21.000/.,  paid  by  the  same  Society,  ib. — The  object 
of  the  south  piers  was  to  obtain  a depth  of  3 feet  at 
the  harbour  mouth  at  low-water  springs,  ib. — A 
sailor’s  advice  is  not  much  followed  in  the  harbour 
affairs,  Cook,  364. — Sometimes  the  opinions  of  the 
Pulteney  Town  Improvement  Commissioners,  as  to 
harbour  affairs,  are  asked  out  of  courtesy,  but  they 
have  no  voice  in  their  management,  Crawford, 
Davidson,  &c.,  ib. — The  bye-laws  and  tolls  are 
painted  on  a board  and  exhibited  on  the  quays, 
Taylor,  365. — There  is  a life-boat,  with  paddles,  to 
be  moved  by  a crew  of  16  men,  and  a supply  of 
rockets  is  kept  ready,  ib. 

Income,  Expenditure,  and  Debt : — 

Income-  — In  1841,  878/.  17s.  10c/.;  1842, 
902/.  12s.  II d. ; 1843,  1069/.  12s.  9d.,  Smith,  371.— 
In  1845,  1200/.,  Davidson,  364;  Taylor,  ib ; for 
1844-0-6,  see  p.  058.— The  clues  are  levied  under  the 
Act  of  1814,  and  recently  by  order  7 and  8 Vic. 
c.  52,  Smith,  371— The  dues  are  'id.  per  ton  on  all 
vessels  from  1 5 to  45  tons,  and  4cZ.  on  all  above  45 
• tons,  ib. — Fishing-boats  pay  8s.  for  the  season,  and 
goods  4d.  per  ton,  ib. ; Taylor , 304. — -Herrings  Is. 
per  barrel,  ib. 

Expenditure.  — In  1841,  681/.  IGs.;  1S42, 

1218/.  2s.  7c l. ; 1843, 107 71.  12s.  11c/.,  Smith,  371. — 
About  100/.  a-year  is  usually  expended  in  removing 
sand,  and  500/.  a-year  in  repairing  the  quays  and 
roadways,  Davidson,  304 ; Taylor,  ib. 

Debt. — 5227/.,  due  on  1 January,  1840,  Smith, 
371.— 31  December,  1846,  5828/.  4s.  8c/.,  Supp. 
659. 

Shipwrecks  and  Lesser  Damage : — 

There  are  numerous  wrecks  on  this  part  of  the- 
coast,  Bremner,  303— In  Aug.,  18-15,  during  a. 
sudden  north-west  gale  and  heavy  swell,  20  fishing 
boats  and  lour  lives  were  lost,  ib. — In  a distance  of 
20  miles  110  boats  were  wrecked,  ib. — On  one 
occasion  27  vessels,  and  many  boats  were  lost, 
Avid,  ib. — Vessels  are  liable  to,  and  have  suffered 
damage  from,  the  stones  at  the  mouth  and  in  the 
bottom  of  the  havbour,  Davidson,  364 ; Crawford, 
ib. ; Henderson , frc.,  ib. ; Taylor,  ib. — Vessels  were 
wrecked  in  Sinclair  Bay,  from  mistaking  Noss  Head 
for  Duncansby  Head.  The  light  to  be  placed  at 
Noss  Head  will,  it  is  hoped,  remedy  this  evil, 
Medley,  305.— See  also  list  of  wrecks,  372. 

Skippmg  and  Tonnage  : — 

The  annual  arrivals  and  sailings  of  the  port,  includ- 
ing creeks  between  Freswick  and  Dunbeath  40) 
miles),  are  about  122  foreign,  of  33,000  tons,  and 
604  coasting,  of  35,000  tons,  Davidson,  364. — 2000 
fishing  boats  are  there  during  the  season,  employ- 
ing 10,000  men  as  herring  fishers,' for  about  seven 
weeks,  ib. — The  value  of  the  fisheries  may  be 
about  100,000/.,  ib. — There  are  about  1818  tons  of 
sailingvessels  belonging  to  the  port,  ib. — There  are 
no  steamers,  but  one  to  and  from  Orkney  calls 
weekly,  ib. — 200  seamen  belong  to  the  port,  600 
fishermen,  100  coasters,  and  50  boatmen,  Taylor,  ib. 
Rep-  xl. 

Improvements  Ejected  and  in  Progress : — 

The  old  harbour  was  completed  in  1811  for  16,000/. ; 
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Wick— continued : 

Ivi])rovcments  Effected  and  in  Progress — continued : — 
the  outer  havbour,  in  1829,  for  21,000/.;  both 
defrayed  by  the  British  Fisheries  Society,  Bremner, 
303. — 7500/.  of  this  contributed  by  Government, 
and  the  residue  by  the  Society,  Rep.  xl. 

Improvements  Suggested : — 

More  accommodation  in  quayage  is  wanted  during 
the  fishing  season,  Bremner,  303. — A low-water  pier 
or  harbour  is  especially  needed,  ih. — This  pier 
should  run  out  from  the  Salmon  Rock  330  feet  into 
the  Bay,  in  a N.N.E.  direction,  giving  13  feet  at 
the  end  at  low-water  springs,  and  costing  10,000/., 
ib. — The  space  between  might  be  converted  into  a 
harbour  of  eight  acres  (by  continuing  the  present 
north  wall  in  an  E.S.E.  direction,  and  excavating 
the  rocks),  with  an  average  of  7 feet  at  low-water 
and  1G  feet  at  high-water  springs;  the  piers  and 
walls  to  be  on  the  upright  principle,  and  the  whole 
plan  would  cost  30,000/.,  ib. — All  the  money  should 
not  be  laid  out  at  Pulteney  Town,  as  a small  sum 
might  be  expended  at  Broadhaven  most  advan- 
tageously, and  berthage  for  200  boats  might  be  found 
there,  Medley , 303-4  : Stephens,  304. — The  present 
harbour  should  be  deepened  and  dredged,  Davidson, 
ib. ; Commissioner,  ib. ; Crawford , ib. ; Hender- 
son, ib.;  J.  Bremner,  ib.;  Macpherson,  ib. ; J. 
Lontlit,  ib. ; Taylor,  ib. — Stones  should  be  placed 
under  the  foundations  of  the  north  quay,  Davidson, 
ib.,  Rep.  xl. — A deep-water  harbour  is  much  wanted, 
ib. ; Crawford,  ib. — A wall  should  be  carried  round 
the  road  at  the  back  of  the  north  pier,  and  would  cost 
5,000/.,  Taylor,  ib. — A landing-place  or  low-water 
pier  is  wanted  at  Ackergill,  Medley,  365. — There 
should  be  a pilot  cutter  for  vessels  going  through 
the  Rutland  Firth,  ib. — Alight  at  Elzie  Point  in 
preference  to  Noss  Head,  ib. 

Harbour  of  Refuge. — There  is  none  between 
Orkney  and  Cromarty,  Bremner,  303. — Such  a 
building  would  cost  1 30,000/.,  ib. — If  erected,  many  ■ 
shipwrecks  would  be  prevented  anil  lives  preserved, 
ib. — Three-quarters  of  a mile  of  breakwater  in  11 
feet  water  at  low  springs,  and  20  feet  at  high- 
water,  would  be  requisite  so  as  to  get  any  shelter 
in  the  bay,  ib. ; Autd,  ib. — No  benefit  could  arise 
from  the  breakwater,  as  shipmasters  uniformly 
stated  that  they  would  not  risk  making  the  coast 


Wick — continued  : 

Improvements  Suggested — continued: — 
of  Caithness,  even  were  a breakwater  erected 
Medley,  ib. — The  space  inside  would  sand  up,  ib.  ’ 
Complaints : — 

Vessels  in  the  harbour  are  liable  to  damage,  and 
have  suffered  from  the  boulder  stones  at  the  bottom 
Davidson,  304 ; Crawford,  ib. — No  exertion  has 
been  made  to  remove  the  stones  from  the  harbour 
ib. ; Henderson,  Szc.,  ib. — That  sand  taken  outof  the 
harbour  by  lighters  is  thrown  into  the  river  at  the 
back  of  the  north  pier,  ib. — Want  of  a low- water 
harbour  greatly  fell.  Rep.  xl. 

Reports  of  Engineers,  tyc. : — 

Stevenson,  on  the  proposed  plan  for  improving  the 
harbour  of  Pulteney  Town,  Wick,  1847,  370.— 
M‘Pherson,  on  the  state  of  the  harbour,  1846,  371. 
Miscellaneous  Papers : — 

Rhind’s  statement  as  to  the  harbour  of  Wick,  3G5. 
— Return  relative  to  Acts  of  Parliament,  Reports, 
&c.,  1845,  306. — Extracts  from  Lieut.  Medley’s 
official  correspondence  respecting  harbours,  lights, 
pilots,  &c.,  1840-0,  307-309. — Return  of  income 
and  expenditure  for  1841-2.  and  1843,  ib. — List  of 
wrecks  in  Sinclair’s  Bay,  Caithness,  372.  . 

WIGTOWN : 

Description  of  the  harbour.  Rep.  lviii. 

Income  and  Expenditure : — 

Income. — In  1841-2.  40/.  5s.;  1842-3,  45/.  10$. ; 
1843-4,  55/.  of..  Carr 07i,  590  ; for  1844-5-0,  see 
p.  654. — The  dues  are  levied  under  the  authority  of 
the  magistrates  and  town-council,  Carron,  590. — 
There  is  no  Act  of  Parliament  or  charter  relating 
to  the  harbour,  M'Haffie,  596. 

Exjjenditvrc. — In  1841-2,  7/.  5s.  Id. ; 1842  3, 
49/.  17s.  llr/.;  1843-4,  20/.  11s.  4 Jr/.,  Carron,  595. 

WOOHHAVEN: 

Income  and  Expenditure : — 

Income. — In  1842,  'll.  17s.  Id. ; 1813,  3/.  18s.; 
1844,  11/.  18s.  5 d.,  Stewart,  171  ; for  1844-5-6,  see 
p.  050. — The  dues  are  levied  under  the  authority  of 
a charter,  and  immemorial  usage,  Stewart,  171. 

Expenditure. — No  account  has  been  kept  of  the 
expenditure  in  the  last  three  years,  Stewart,  171. — 
Repairs  on  the  pier  and  harbour  are  now  required, 
which  are  estimated  to  cost  50/.,  ib. 
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